CHUYEN PE CARBONXYLIC ACID

PHAN A: Ly thuyét

I. Khai niém, phan loai, danh phap

1. Khai niém

- Carboxylic acid 1 nhitng hop chit hitu co trong phén tir chira nhém carboxyl (-COOH)
lién két truc tiép voi nguyén tir carbon (cua gde hydrocarbon hodc -COOH) hoidc nguyén tir
hydrogen.

R-%‘-D-H

- CT carboxylic acid don churc: o hay R-COOH (R 13 goc hydrocarbon hoic -
COOH). Vi du: H—- COOH; CH; — COOH; HOOC — COOH ...
2. Phan loai
a) Acid no, don chirc, mach hé:
¢ Carboxylic acid no, don chtrc, mach ho: C,H2,0: (n=1) hay C,H2miiCOOH (m = 0)
b) Acid khong no, don chirc, mach hé:
¢ Carboxylic acid khong no: CH,=CH-COOH, ...
¢ Carboxylic acid thom: CsHsCOOH, ...
¢ Carboxylic acid da chtrc: (COOH),, ...
3. Danh phap
(a) Tén thay thé carboxylic acid don chitc = Tén hydrocarbon (bé e & cudi) + oic + acid
- Mach chinh 14 mach dai nhat c6 chita nhém -COOH va danh s carbon bit dau tir nhom -
COOH
- Néu mach carbon c6 nhanh thi thém vi tri nhanh va tén nhanh & phia trudec.
(b) Tén thong thuong
- Mot s carboxylic acid c6 tén thong thuong xuat phat tir ngudn gdc tim ra chung trong tur
nhién.
MOT SO CARBOXYLIC ACID THUONG GAP

Cong thure Tén thay thé Tén thong Ngudn gbc
thuwong
HCOOH methanoic acid formic acid formica: con kién
CH;COOH ethanoic acid acetic acid acetum: gidm in
C.HsCOOH propanoic acid propionic acid propion: chat béo dau
tién

CH,=CH-COOH | Propenoic acid acrylic acid
CH,=C(CH3)- methylpropenoic | methacrylic acid
COOH acid

CH;[CH,],sCOOH

hexadecanoic acid

palmitic acid

palma: cay co

CH;[CH,],,COOH

octadecanoic acid

stearic acid

stear: chat béo dang
ran

C¢HsCOOH phenylmethanoic | benzoic acid benzoin: tén nhua cay
acid
HOOC - COOH ethanedioic acid oxalic acid oxalis: tén chi thuc vat

I1. Pac diém cau tao
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- Nhém carboxyl gdm nhém hydroxy (-OH) lién két véi nhom carbonyl (>C=0). Nhém
>C=0 ht electron manh lam tang sy phan cuc cua lién két O —H vé phia O hon so v6i
trong ancol, phenol.

= Nhom -COOH dé phan li ra H' trong nudc nén thé hién tinh acid dic trung.

O
7 _
R-C_& &
~0<«H
Cdu tao nhém -COOH M6 hinh phan tw acetic acid

II1. Tinh chat vat li

- O diéu kién thuong, carboxylic acid 1a nhitng chat 16ng hodc rin.

- Giita cac phan tir carboxylic acid ¢6 lién két hydrogen bén viing hon alcohol nén
carboxylic acid c6 nhi¢t d0 ndng chay, nhiét do s61 cao hon alcohol, phenol, aldehyde,
ketone c6 khéi lugng phan tir tvong duong.

Néu cung s6 C thi nhiét do soi: carboxylic acid > alcohol > aldehyde > hydrocarbon.

- Do tao duoc lién két hydrogen véi nudc nén carboxylic tan tét trong nudc, do tan trong
nudc giam khi s6 C tang.
Nguyén nhdn: do lién két hidro trong cac phan tir acid bén hon trong cac phan tir ancol.

SHO o JHO 0 L HO O
o o o
K g g b

- Mdi carboxylic c6 mdt vi chua riéng biét: acetic acid (giam), oxalic acid (me), citric acid
(chanh), ...

IV. Tinh chét héa hoc

1. Tinh acid

Carboxylic acid tan trong nuéc phan li ra H* thé hién tinh acid: RCOOH 14 RCOO +
H+

¢ Carboxylic acid lam do6i mau quy tim — do.

¢ Tac dung voi kim loai truoc H — Muébi + Ha.

¢ Tac dung véi basic oxide/ base — Mudi + H,O.

¢ Tac dung v6i mudi — Mudi méi + acid méi

2. Phan ung ester hoa

- Phan trng gitra carboxylic acid va alcohol tao thanh esterr goi 1a phan g esterr hoa.

- Phan Ung esterr hoa xay ra thuan nghich va c6 H,SO, dac lam x1c tac.

rRcooH + roH {TEFLL Rreoor' + HO
carboxylic acid alcohol esterr
V. Ung dung va diéu ché
1. Ung dung

Gido vién: Tran Thanh Binh



San xuét Céng nghé Dung méi
chét tay rira thuc pham

Mét sé rng dung clia carboxylic acid

San xuét San xuét Diéu ché huong liéu
vat liéu polymer dugc pham cho nganh mf pham

2. Piéu ché
- Lén men gidm: C,H:OH + 0, — ™%~ CH;COOH + H,0

_ ELt°

- Oxi hoa alkane: RCH, — CH,R’+ 2,50, == — RCOOH + R’COOH + H,O
PHAN B: Bai Tap Puoc Phién Dang

Céc bai toan quan trong vé acid carboxylic

Dang 1: Acid carboxylic + Na — Muéi + H,1

Phwong phap:

Pt: -COOH + Na — -COONa + 0,5H,1 — nCOOH = 2nH,

Quan hé vé khdi luong: nhan thidy (-COOH)a — (-COONa)a thi 1M ting 1én: 22a

mudi—acid

— n(-COOH) = "2~

Pic biét: khi acid carboxylic két hop véi ancol va phenol

-COOH -COONa
-OH +Na— —-ONa + Hy1
C6H50H -ONa

Piém chung cua (Acid, ancol va phenol) 12 déu c¢6 1H linh dong
— n(-COOH + -OH + C¢HsOH) = 2nH,
Vi du minh hoa:

Cau 1: Cho 9,2g mét acid carboxylic no, don chirc don gian nhét tac dung véi Na vira du
thu duogc V (lit) khi & di€u ki¢n ti€u chuan. Tinh gia tri cia V

Huéng din
Acid carboxylic don gian nhat 1a: HCOOH — nHCOOH = 0,2
Pt: HCOOH + Na — HCOONa + 0,5H,1
0,2 — 0,1 — V =2,479(lit)
Cau 2: Cho Na du tac dung véi a gam dyng dich CH;COOH. Két thiic phan tng, thay khéi
lugng H, sinh ra 1a 11a/240 gam. Vay nong do C% dung dich acid 1a ?
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11 _ _ 240.C% 240-2,4C

=0,04Cmol:n_ = mol

Phuong trinh phan tng :
2CH;COOH + 2NaOH — 2CH3;COONa + H, (1)
2H,0 + 2Na — 2NaOH + H, (2)

T (1), (2) suy ra : neiCOOH + npO = 0,04C + (240-2,4C)/18 = 2,5.5 = C=25

Céu 2: Hon hop A gdm acid aceticva m-crezol ( CsH4(OH), chira vong benzene) c6 ti 16
mol 13 3 : 2. Pem m gam hdn hop A tac dung vira du véi Na thu duoc 3,92 lit khi H,
(dktc). Xac dinh thanh phan phan trim mdi chat ¢ trong hdn hop ban dau

Huéng dén:
CH;COOH: 3x +Na H,: 0,175
<[C<g,H4(OH)2: 2x
—>x=0,05- {CH3COOH: 0,15->% m{CH3COOH: 45%
CsH4(OH)2: 0,1 CsH4(OH)2: 55% 20g

Céu 3: Oxi hoa khong hoan toan 11,5g ancol ethylic thu dugc hdn hop chi gdm: acid
carboxylic, nudc va ancol du. Pem hon hop X tac dung véi mdt luong vira da Na, thu
duoc 4,48 lit khi (dktc). Tinh hiéu suat phan tng oxi héa ancol?

Hudéng din
nC2H50H = 0,25 (mol). Gia sit mol C;HsOH bi oxi hoa 1a: x (mol)
pt: CszOH + Oz — CH3COOH + Hzo

ban dau: 0,25
pu: X — X X

du: (0,25 — x)

CszOH du: 0,25 -X

hon hop X CH;COOH: x +Na — H,1: 0,2
H,O: x —x=0,15
(0,25 +x) — 0,5.(0,25 + x)
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lvong phdniing o, 9,15
Iugng ban dau x 100% 0,25

Vay: H% =

x 100% = 60%

Céu 4: Hon hop A gom Etylen glycol, phenol va acid fomic, trong dé ti 18 mol etylen
glycol va acid fomic 1 1 : 2. Chia hdn hop A thanh hai phan bang nhau: Phan 1: dem tac
dung vé1 Na vira du, thu dugce 3,64 lit khi H2 (dktc) Phan 2: dem di qua nudc brom du,
dén khi phan tng két thuc thu dugc 24,825 gam két tia Biét cac phan tng xay ra hoan
toan. Tinh thanh phan phan tram vé mat khdi lugng ctia phenol ¢ trong hdn hop A?

Huéng din
C,H4(OH),: x +Na THz: 0,1625 (mol)

Hon hop A+ C¢HsOH : y M C¢Hao(OH)(Br);: 0,075 (mol)
HCOOH : 2x

Hpt: 4x +y=2.0,1625 — x=0,0625 y = 0,075
y =0,075 — mA =33,35g — % C¢HsOH =x 100% = 42,28%

Céu 5: Cho so dd phan tmg:

(X) — “C=30C_, (y) — MR (7)) _ QO (T) Q£ (Q) — “HEHH:30_, mgty] acrylate
Biét (Y), (2), (T), (Q) 12 cac san pham chinh ctia phan tng. Xac dinh tén goi cua cac chat
trong so d6 va viét phan Gmg xay ra.
Huéng dén giai
(X) 1a propene.
Phuong trinh hoa hoc:

CH, =CH- CH, +Cl, - %< CH, =CH- CH,Cl+HCl

CH, =CH - CH,Cl+NaOH — - CH, =CH- CH,OH +NzCl
dlylchloride alylicacohol

CH, =CH- CH,OH +Cu0— "~ CH, =CH - CHO+ Cu+H,0
2CH, =CH- CHO+ 0, —*— 2CH, =CH - COOH

acrylicadehyde acrylicacid
CH, =CH- COOH +CH_OH — Hats CH, =CH- COOCH, +H,0
methyl acrylate

Céu 6: Viét 4 phuong trinh hod hoc thuc hién so dd chuyén hoa sau day:
(X) == (Y) =% (Z) - &= (T) - == (Y)
Cho biét (X), (Y), (Z) va (T) 1a cac chat hitu co, trong d6 (Y) c6 nong do tir 2% dén 5% thi
duogc goi 1a gidm an.
Huoéng dén giai
Dung dich 2% - 5% cua (Y) dugc goi 1a gidm an => (Y) la CH;COOH.
Chon (X), (Y), (Z) va (T) lan luot 14 CH;CH,OH, CH;COOH, (CH;COO),Ba
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va CH3COONa. Ta co:

(1) C;HsOH + O, — CH3COOH + H20

(2) 2CH3COOH + Ba(OH), — (CH3COO0),Ba + 2H,0
(3) (CH3COO),Ba + Na,SO4 — BaSO.]+ 2CH3COONa
(4) CH;COONa + HC1 — CH;COOH + NaCl

Céu 7: Cho Na du tac dung v6i a gam dung dich CH;COOH . Két thiic phan tng, thay
khéi lwong H,sinh ra 1 11a/240 . Tinh nong d6 C% cua dung dich acid

Huéng din giai

nu=11/2=5,5 mol ; ncuscoon = 240.C/60 = 0,04C mol

N2o = (240-2,4C)/18 mol

PTPU

2CH3;COOH + 2NaOH — 2CH;COONa + H,

2H,0O + 2Na — 2NaOH + H,

=> HCH3COOH + l’leo = 2nH2

=> 0,04C + (240-2,4C)/18 = 2.5,5 => C=25

Céu 8: Cho 13,4 gam hdn hop X gdm hai acid no don chirc , mach hd , ké tiép nhau trong
cung diy dong dang tac dung véi Na du, thu duge 17,8 gam mubi . Khdi lugng cua acid c6
s6 nguyén tir cacbon it hon c6 trong X 1a gi?

bat cong thurc phan tir trung binh cua hai acid 1a C,H,,.;COOH

2 CyH2,:iCOOH +2Na — 2C,H,iCOONa+H,

X X

Theo pt va gia thiét ta c6

(14n+67) . x — (14n+45) . x=17,8-13 4

=> x=0,2

=> (,2(14n+46)=13,4 =>n=1,5

Vay 2 acid 1a CH;COOH va C,HsCOOH

Do n=1,5 14 trung binh cong ctia 1 va 2 nén 2 acid c6 sé mol bang nhau va 1 0,1 mol
=> mCH;COOH=0,1.60=6 gam

Céu 9: Hh X gdm acid Y don chirc va acid Z hai chirc (Y, Z ¢6 cung sb nguyén tur
cacbon). Chia X thanh hai phan bang nhau. Cho phan mét tac dung hét v6i Na, sinh ra

4,48 lit khi H (¢ dktc). D6t chay hoan toan phap hai, sinh ra 26,4 gam CO,. CTCT thu gon
va phan tram vé khoi lugng cia Z trong hh X lan luot 1a gi?

Huéng din giai

Ta co x + 2y = 0,4 (*)(s6 mol HCOOH) =>2(x +y) > 0.4 (1)
Ta c6 A(x+y) = 0,6 (s6 mol C) (2)

Chia tirng vé cua (2) cho (1) ta duoc:
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=>A/2<0,6/04=15->A=2viA>1.

=> CH3-COOH, HOOC-COOH

Tu (*) (2) vaA=2tacohé
Xx+2y=04;2(x+y)=03=y=0,1; x=0,2.
C%(Y)=0,1*90/(0,1 *90 + 0.2 * 60) =9/21 =42,86%

Céu 10: Cho hdn hop X gém ancol methylic va hai acid carboxylic (no, don chuc, ké tiép
nhau trong diy dong dang) tac dung hét v6i Na, giai phong ra 6,72 lit khi Hy(dktc). Néu
dun néng hdn hop X (c6 H,SO.dic lam xtc tac) thi cac chét trong hdn hop phan tng vira
da v6i nhau tao thanh 25 gam hdn hop este (hiéu suat 100%). Hai acid trong hdn hop X 1a

Hudéng din giai:

I'IX:21'IH2:2.0,3:0,6 (mol) ,

Dun hh X v&1 H,SO44 thi cac chat trong hh phan ing vira da voi nhau tao este véi
H=100% --> ncuson = Nacic= 0,3 (mol)

Neste = nCH3OH=O,3 mol

Goi1 CT acid: RCOOH --> CT este: RCOOCH;
Mese = 25/0,3 = 83,33¢g

-->R=2433¢g

> R1=15g, R2=29¢ (2 acid no dong ding ké tiép)

Vay 2 acid 1a CH;COOH va C,HsCOOH

D?ng 2: Acid carboxylic tac dung véi kiém (NaOH, KOH, Ca(OH)., Ba(OH),) (Chu
yeu xét ¢ day 1a NaOH)

Pt: -COOH + NaOH — -COONa + H20

Sy thay d6i khéi luong: (-COOH)a — (-COONa)a thi M tang 1én: 22.a

— n(-COOH) = ™22l
Chu y: Néu ¢6 hdn hop acid va hdn hop kiém thi ta ¢ 2 cach xur li:
Céch 1: qui hdn hop vé cong thirc trung binh

Céch 2: str dung BTKL

Cau 11: Trung hoa 10,4 gam acid propandlolc can vira du mot luong dung dich KOH, sau
phan tng két thuc thu dugec m gam mudi. Tinh gié tri cia m

Huéng din

nCH,(COOH),= 0,1 — Mubi: CH,(COONa), = 0,1 — m = 14,8¢

Cau 12: Cho 2,46 gam hdn hop X gdbm HCOOH, CH;COOH, C¢Hs;OH, H,NCH,COOH
tac dung vira du v6i 40 ml dung dich NaOH 1M. Tong khdi lugng mudi khan thu duogc sau
khi phan tng 1a :

7
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Cach 1 : Ap dung phuong phap bao toan khéi luong :

So do phan tng :
X + NaOH — Mubi + H,0 (1)
mol: 0,04 0,04

Ap dung dinh luat bao toan khoi luong ta c6 :
M muéi = Mx + Myeon - MO = 2,46 +0,04.40 - 0,04.18 =3,34¢g
Ciach 2 : Ap dung phuong phap ting giam khéi luong :

Ctr 1 mol NaOH phan tmg thi ¢6 1 mol H dugc thay bang 1 mol Na nén khéi luong ting la
23 — 1 =22 gam. Suy ra c6 0,04 mol NaOH phan tng thi khéi luong ting la 22.0,04=0,88
gam.

Vay khéi luong mudi = khéi lugng X + khdi lugng ting thém = 2,46 + 0,88 = 3,34 gam.

Cau 13: Hon hop X gdm hai acid carboxylic no, don churc, dong dang ké tiép. Pem 15,2
gam hon hop X tac dung vira du voi Na thu duge 3,36 lit khi H2 (dktc). Mit khac, dem
luong X nhu trén trung hoa vira du v6i hdn hop Y gdm NaOH va Ca(OH)2 vdi ti 1¢ mol 2 :
1, phan tmg két thiic thu dugc m gam mubi. Tinh khdi lugng ctia mudi thu duoc.

Hon hop X: n(2 acid) =2nH2 =0,3 — M =50,67 — 2acid la HCOOH: x
m(2 acid) = 15,2 CH3COOH: y
R {46x+60y= 152 — x=02
x+y=0,3 {yZO,l

Hon hop Y: NaOH: 2x —  nOH-=4x trunghoanH+inOH—$i4y =03 — x =0,075
{ Ca(OH)y: x

BTKL: mAcid + m Kiém = m Mubi + mH,O (H+ + OH- — H,O thi: nH+ = nOH- =
nH,0) — m Mudi = 21,35g

Céu 14: Mot hon hop gdm 2 acid carboxylic no, don chire ké tiép nhau trong diy dong dang
ctia acid axetic. LAy m gam hdn hop r6i thém vao d6 75ml dung dich NaOH 0,2M. Sau d6
phai dung 25ml dung dich HC1 0,2M d¢é trung hoa NaOH du. Sau khi d4 trung hoa dem c6
can dung dich dén kho thu duoc 1,0425 g hén hop mudi khan.

a) Viét CTCT cuia 2 acid. Gia sir cic phan (mg xay ra hoan toan.

b) Tinh gia tri ciia m.
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a. Goi CT cua 2 acid la: RCOOH
Phuong trinh phan tng: RCOOH + NaOH — RCOONa + H,O
NaOH + HCI — NaCl + H.O
S6 mol NaOH ban dau: nxonvs = 0,075. 0,2 = 0,015 mol.
S6 mol NaOH du: nxaon ar = 0,005 mol; = npe = 0,015 — 0,005 = 0,01 (mol)
Khéi luong mubi thu duoc: mm.s = 58,5.0,005 + 0,01.(R + 67) = 1,0425
= R =8 = CTCT cua 2 acid: HCOOH va CH;COOH
b. Khéi lwong cia 2 acid 1a: m= (8+67).0,01 = 7,5g

Cau 15: Hoatan 13,4 g hdn hop hai acid carboxylic no, don chirc, mach hé vao nuée duge
50 g dung dich A. Chia A thanh 2 phan bing nhau. Cho phan thir nhat phan tng hoan toan
voi lugng du bac nitrat trong dung dich amoniac, thu dugc 10,8 g bac. Phan tht 2 duoc
trung hoa bang dung dich NaOH 1M thi hét 100ml. Xé4c dinh cong thic cua hai acid, tinh %
khéi lwong ctia mbi acid trong hdn hop.

Huéng din:
+ Hon hop hai acid c6 phan ung trang bac, vy trong hon hop c6 acid fomic
HCOOH + 2AgNOs + 4NH; + H,O — (NH4),CO; + 2NH,NO; + 2Ag
Trong mdt nira A ( khéi lugng 6,7 g ) c6 s6 mol HCOOH = ¥ s6 mol Ag = 0,05 mol.
Khéi lwong HCOOH = 2,3 gam; RCOOH = 4,4 gam.
Phén tram khéi lwgng HCOOH = 34,33%;
RCOOH = 65,67%
+ Trung hoa phan 2
RCOOH + NaOH — RCOONa + H,0
HCOOH + NaOH — HCOONa + H,O
S6 mol hai acid = s6 mol NaOH = 0,1 (mol)
S6 mol RCOOH = 0,1 — 0,05 = 0,05 (mol)
Vay Mrcoon = 88 (g/mol). CTPT ctia RCOOH: C4H8O:

CTCT: C;H,COOH
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Céu 16. Bang phuong phap hoa hoc hiy nhan biét cac dung dich sau:
(a) methanol, formic acid, acetone.

(b) ethanol, acetaldehyde, acetic acid va acrylic acid.

(c) ethanol, glycerol, acetaldehyde va acetic acid.

Huéng din giai

(a)
CH;O0H HCOOH CH;COCH;
Qui tim X — dé X
Na Sui bot v X
PTHH: C;HsOH + Na — C,HsONa + ' H»?
(b)
CszOH CH3CHO CH3COOH CH2:CH-COOH
Qui tim X X — do — dé
Nudc X Mét mau X Mét mau
bromine
PTHH:
CH;CHO + Br, + H,O — CH;COOH + 2HBr
CH,=CH-COOH + Br, —» CH,Br-CHBr-COOH
(c)
C,HsOH Cs;Hs(OH); CH5;CHO CH;COOH
Qui tim X X X — do
Cu(OH), X Tan tao dung dich | Xuét hién két tia v
xanh lam & diéu kién | d6 gach khi dun
thuong nong

PTHH: 2C3H5(OH)3 + Cu(OH)z — [C3H5(OH)2O]2CL1 + 2H,0

CH;CHO + 2CU.(OH)2 + NaOH — — CH;COONa + Cu,O (@6 gachy T 3H,0.
Cau 17: Viét phuong trinh hoa hoc cuia phan tmg xay ra gitra propionic acid véi:
(a) Zn. (b) CuO. (c) Cu(OH)s. (d) CaCO:s.
Huéng din giai
Céc phuong trinh hoa hoc xay ra:
(a) /n + 2CH3CH2COOH — (CH3CH2COO)221’1 + Hz.
(b) CuO + 2CH;CH,COOH — (CH3;CH,COO),Cu + H,0.
(c) Cu(OH), + 2CH3;CH,COOH — (CH3CH,COO),Cu + 2H,O0.
(d) CaCOs + 2CH3CH,COOH — (CH;CH,COO),Ca + CO, + H,O.

Ciu 18: He nim ngoai, An dugc bd me cho vé qué thim 6ng ba ndi. Trong vudn cta dng ba
cé rat nhiéu cay an qua. Mot hom, An treo 1én cay hai qua, khong may bi ong dot. Ba ctia An
da dung mot it voi boi vao chd ong dot, vét thuong dd bi sung va giam dau hon. Em hiy giai

thich tai sao ba cua ban An lai lam nhu vay.
Huéng din giai
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Trong noc ong c6 formic acid (HCOOH). Ba ctia An da dung mat it voi bdi vao chd ong
d6t dé trung hoa acid HCOOH theo phuong trinh: 2HCOOH + Ca(OH), (HCOO),Ca +

2H,0O

Khi formic acid dugc trung hoa thi vét throng d& bi sung va giam dau hon.

Cau 18: Pé xac dinh ham luong acetic acid trong giam, trong cac cach néu dudi day, cach
nao dung dugc, cach nao khong dung duoc? Vi sao?

(a) Xac dinh khdi luong riéng cta gidm rdi so vdi khdi luong riéng cua dung dich mau pha tir
CH;COOH va nudec.

(b) C6 can nudc, con lai la CH;COOH.

(¢) Chuan d6 bang dung dich NaOH d biét nong do t6i khi 1am hong phenolphatalein.
Hudéng dén giai

(a) Khong chinh x4c vi trong gidm con c6 ethanol hodc dudng con du tiy theo nguyén licu
dé san xuat

(b) Khong dugc, vi nhiét dd soi cuia CH;COOH 1a 118°C, gﬁn v61 nhiét do so1 cua nudc.
(c) B¢ 1a cach thuong lam dva vao phan tng: CH;COOH + NaOH — — CH3COONa +
H,O

Cau 19: Cho 2,46 gam hdn hop X gdbm HCOOH, CH;COOH, C¢Hs;OH, H,NCH,COOH
tac dung vira du v6i 40 ml dung dich NaOH 1M. Tong khoi lugng mudi khan thu dugc sau
khi phan tng 1a bao nhiéu?

Huéng dén giai
Ban chat ciia phan tng giita hdn hop X va NaOH 1a phan tng cta nguyén tir H linh dong

trong nhém —OH ctia phenol hodc nhom —COOH cua acid véi ion OH™ cua NaOH. Sau phan
mg nguyén tir H linh dong duoc thay bang nguyén tir Na.

Cach 1 : Ap dung phuong phap bao toan khéi luong :

So dd phan tng :
X 4+ NaOH — Mubi + H,0 (1)
mol: 0,04 0,04

Ap dung dinh luat bao toan khéi luong ta c6 :
M muéi = Mx + Myeon - MO = 2,46 + 0,04.40 - 0,04.18 = 3,34¢g
Ciach 2 : Ap dung phuong phap ting giam khéi luong :

Ctr 1 mol NaOH phan tng thi c6 1 mol H duoc thay bang 1 mol Na nén khéi luong ting la
23 — 1 =22 gam. Suy ra c6 0,04 mol NaOH phan tng thi khéi luong ting 1a 22.0,04=0,88
gam.

Vay khéi lugng mudi = khéi lugng X + khéi luong ting thém = 2,46 + 0,88 = 3,34 gam.
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Céu 20: M6t hon hop gom 2 acid carboxylic no, don chtc ké tiép nhau trong diy dong
dang cua acid axetic. LAy m gam hdn hop roi thém vao d6 75ml dung dich NaOH 0,2M.
Sau d6 phai dung 25ml dung dich HC1 0,2M dé trung hoa NaOH du. Sau khi di trung hoa
dem c6 can dung dich dén kho thu duoc 1,0425 g hén hop mudi khan.

a) Viét CTCT cuia 2 acid. Gia sir cic phan (mg xay ra hoan toan.
b) Tinh gia tri cuia m.
Hudéng dén giai
a. Goi CT cua 2 acid la: RCOOH

Phuong trinh phan ing: RCOOH + NaOH — RCOONa + H,O

NaOH + HCI — NaCl + H.O
S6 mol NaOH ban dau: naonse = 0,075. 0,2 = 0,015 mol.
S6 mol NaOH du: nxaon ax = 0,005 mol; = npe = 0,015 — 0,005 = 0,01 (mol)
Khéi lwong mubi thu duoc: mums = 58,5.0,005 + 0,01.(R + 67) = 1,0425
= R =8 = CTCT cua 2 acid: HCOOH va CH;COOH

b. Khéi luong cua 2 acid 1a: m = (8 + 67).0,01 =7,5 ¢

Dang 3: Acid carboxylic tac dung véi mudi

Pt: -COOH + NaHCO; — -COONa + CO,t + H20

1 1
2(-COOH) + Na2CO; — 2(-COONa) + CO,1 + H20
1 0,5

Cau 31: Tinh thé tich khi CO, thu dugc (dktc) khi cho 9,2 gam acid fomic tac dung véi
dung dich acid NaHCO3 du?

Hudng dan
Pt: HCOOH + NaHCO; — HCOONa + CO,1 + H,O
0,2 — 0,2 — V =448 (lit)

Cau 32: Cho 5,76 gam acid hitu co X don chtrc, mach ho tac dung hét véi CaCOs5 thu
dugc 7,28 gam mubi cta acid hitu co. Cong thirc cau tao thu gon ctia X ?

Hudéng din
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bat CTTQ cua acid hitu co X don chtrc 1a RCOOH.
2RCOOH + CaCO; — (RCO0O),Ca + CO, + H,0O (1)
mol: x— 0,5x
Theo (1) va gia thiét, két hop véi phuong phép ting giam khoi luong ta c6 :
(2R +44.2 + 40).0,5x — (R + 45)x = 7,28 - 5,76
= x =0,08 = R +45=5,76/0,08 =72 = R =27 (C;H5-).
Vay CTPT cua A 1a C,H;COOH hay CH,=CH-COOQOH.

Ciu 33: Trung hoa 5,48 gam hdn hop gom acid axetic, phenol va acid benzoic, can ding
600 ml dung dich NaOH 0,1M. C6 can dung dich sau phan tng, thu duoc hdn hop chit ran
khan c6 khéi lugng 13 bao nhiéu?

Huéng dan
CH,COOH
CsHsOH +NaOH  —  Mudi+ H,0
CsHsCOOH 0,06

S6 mol hon hop = nNaOH = 0,06 — m Mudi = my, + 22.nm= 5,48 + 22.0,06 = 6,8g
Céu 34: Cho 35,25 gam hon hop A gom acid aceticva acid oxalic tac dung vira du v6i Na
thu duogc 7,84 lit khi (dktc). LAy V lit dung dich hdn hgp NaHCO; 2M va K,COs 2,5M
trung hoa vira di voi hon hop A, dén khi phan tng két thic thu dugce dung dich B. Pem ¢6
can dung dich B thu duoc m gam mudi khan. Tinh gi4 tri ciia m
Hudéng din
Hon hop A:{ n(2 acid)=2nH,=0,7 — [ CH;COOH: 0,25 —nH =0,7

M(2 acid) = 35,35 { (COOH); : 0,225
nH+=nOH =0,7 - V=0,1 (lit)
Ma: nH+=nHCO; +2nCO
BTKL: mB = mA + m(NaHCO;+K,CO;) - mCO; - mH,O — mB = 54,15¢g
(BTNT C: nCO, = nHCO;- + nCO; 2-)

Céau 35: Tién hanh thi nghiém 1: Thtr tinh chat acid cta carboxylic acid theo huéng dan
Dung cu: dng nghiém, kep g, ong hiit nho giot, thia liy héa chat.
Héa chdt: acetic acid (CH;COOH); sodium carbonate (Na,COs) hay da voi (CaCO:s),
magnesium (Mg), quy tim.
Tién hanh:
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Budc 1: Dung 6ng hiit nho giot, nho vai giot dung dich acetic acid 1én mau gidy quy tim.

Budc 2: Cho vao 2 éng nghiém, mdi dng khoang 2mL dung dich acetic acid.

Budc 3: Cho vao 6ng nghiém thir nhat vai mau magnesium, vao dng nghiém thi hai 1 thia
sodium carbonate (hodc vai mau da voi nho).

Néu hién tugng xay ra, giai thich va viét phuong trinh hoa hoc ciia phan tng.
Hud6ng dén giai

Hién tuong: Quy tim chuyén sang mau do vi acetic acid ¢6 tinh acid.

Khi cho mau magnesium vao dng nghiém (1) kim loai magnesium tan dan tao thanh dung
dich mau khong mau va c6 khi khong mau thoat ra (sui bot khi).

2CH;COOH + Mg — — (CH;COO).Mg + H,

Khi cho Na,CO; vao 6ng nghiém 2 tao dung dich khong mau va c6 khi thoat ra (st bot

khi).
2CH;COOH + Na,CO; — — 2CH3;COONa + CO, + H,O

Céu 36:(a) Khi c6 can mau trang (thanh phan chinh 1a CaCOs) bam ¢ day 4m dun nudc,
voi nuée, thiét bi vé sinh ... ¢6 thé dung giém dé loai bo cac vét can nay. Hay giai thich

(b) Cac dd dung bang dong sau mot thoi gian dé trong khong khi thuong bi xin méau, ding
khan tim mot it gidm rdi lau cac d6 vat nay, ching sang bong trd lai. Hay giai thich
Hudéng dén giai
(a) Khi cho gidm an vao day 4m thi gidm an d3 hoa tan CaCOs ¢ ddy 4m nén loai bo duoc
cac vét can nay

2CH;COOH + CaCOs; — (CH;COO),Ca + CO, + H,O
(b) B6 dung bang dong bi xin mau 1a do: 2Cu + O, — 2CuO

Khi lau bang gidm thi gidm da hoa tan CuO trén bé mat lam cho d6 dung sang bong try
lai

2CH;COOH + CuO — (CH;COO),Cu + H,O
CAau 37: Nhiéu acid hitu co tao nén vi chua cua cac laoj trai cay. Vi du: trong qua tdo co chira
malic acid; trong qua nho, qua me c6 tartric acid; trong qua chanh, cam c6 citric acid. LAy
cung 1 mol cac acid trén cho phan tmg véi dung dich Na,CO; du, acid ndo tao duoc thé tich
khi 16n nhat? Viét phuong trinh héa hoc, biét cong thirc cdu tao clia cac acid trén la

) OH O O.__OH

O O
HO HO
H | H H
malic acid tartric acid citricacid

Huéng dén giai

Malic acid: HOOCCH,CH(OH)COOH hay HOC,H;(COOH),

Tartric acid: HOOCCH(OH)CH(OH)COOH hay (OH),C,H,(COOH),
Citric acid: HOOCCH,C(OH)(COOH)CH,COOH hay HOC;H4(COOH);
Phuong trinh héa hoc:

HOC2H3(COOH)2+ Na,CO; — HOC2H3(COON3)2+ CO, + H,O
14
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(OH)zCsz(COOH)z + Na,CO; — (OH)zCsz(COONa)z + CO, + H.O
2HOC3H4(COOH)3 + 3Na,CO; — 2HOC3H4(COON3)3 +3CO, + 3H.0
Cung 1 mol mdi acid thi malic acid va tartric acid thu duoc 1 mol CO, con citric acid thu
duoc 1,5 mol CO, = Citric acid thu dugc thé tich khi CO, nhiéu nhét.
Céu 38: Hop chét hitu co (X) c6 cong thirc phan tir 1a C4HeO, nhung chua rd cong thirc cAu
tao. Dé tién hanh xac dinh cong thirc cAu tao cua chat, nguoi ta da thuc nghiém vé tinh chat
cta (X) thu dugc két qua sau:
- (X) 1am quy tim chuyén mau do;
- (X) lam mat mau nudc bromine;
- Khi cho tac dung voi Na,CO; tao chét khi khong mau.
(a) Tim cong thirc cdu tao co thé c6 cua (X), goi tén cac ddng phan va cho biét cu tao nao
c6 ddng phan hinh hoc.
(b) Viét phuong trinh hoa hoc ciia cc phan tng xay ra.
Huéng din giai
(a) (X) lam mat mau nude bromine nén (X) c6 chira lién két d6i trong phan tir. (X) lam
quy tim chuyén mau do, tao chat khi khong mau khi tac dung v6i Na,COs, vay (X) 1a
carboxylic acid.
Véi cong thirc phén tir 13 C4Hs0, chira lién két d6i va mang nhém chie carboxylic acid,
cac dong phan c6 thé ¢o cia (X) la:
CH,=CH-CH,-COOH (1)
CH;CH=CH-COOH (2)
CH,=C(CH;)-COOH  (3)
Trong d6 (2) c6 dong phan hinh hoc (Cis-, trans-).

HsC

HsC
.\C_C_,C;UGH 3 \E“—“G/H
H” “H H “COOH
cis-but-2-enoic acid trans-but-2-enoic acid

(b) Céc phuong trinh phan ung:
- Béi véi chat CH,=CH-CH,-COOH:
CH,=CH-CH,COOH + Br, — CH,Br-CHBr-CH,COOH
2CH,=CH-CH,COOH + Na,CO; — 2CH,=CH-CH,COONa + C02T+ H.O
- Béi voi chat CH;CH=CH-COOH:
CH;CH=CH-COOH + Br, — CH;CHBr-CHBr-COOH
2CH;CH=CH-COOH + Na,CO; — 2CH;CH=CH-COONa + CO,1 + H,O
- P6i v6i chat CH,=C(CH;)-COOH:
CH,=C(CH;)-COOH + Br, — CH,Br-CBr(CH;)-COOH
2CH,=C(CH3)-COOH + Na,CO; — 2CH,=C(CH;)-COONa + CO,? + H,0
Cau 39: Hai thi nghi€ém dugc md ta nhu hinh sau:
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Dung dich

; I Dung dich s
Dung dich| " 2 Dung dich i
HCIIM | Ce(CH), CH,COOH 1M , CH(OH),
Miu da v

Miuda voi b

Nudc voi trong trong dng nghiém nao nhanh bi duc hon? Giai thich va viét phuong trinh hoa
hoc.
Huéng dan giai
Ong nghiém chira dung dich HCI nhanh bi duc hon do HCI 1a acid manh phéan tng xay ra
nhanh con acetic acid 13 acid yéu nén phan tng xay ra cham.
PTHH: (1) CaCO; + 2HCI — CaCl, + CO,1 + H,O
(2) CaCO; + 2CH;COOH — (CH3COO),Ca + CO, + H,O
(3) CO, + Ca(OH), — CaCO;| + H,O

Céau 40: Benzoic acid (CeHsCOOH, pK. =4,2; t, = 249°C) va phenol (CsHsOH, pK,=10,0; t

= 182°C) déu tan trong hexane, nhung cac mudi ctia chung (benzoate va phenolate) lai tan
trong nudc va khong tan trong hexane.
(a) Trong hai chat trén, chat nao tac dung dugc véi NaHCO3 (biét H,COs ¢ pKai = 6,3; pKa
=10,2). Viét phuong trinh hoa hoc cta phan Gmg xay ra (néu c6).
(b) Benzoic acid c¢6 1an phenol duoc hoa tan trong hexane. Dé tach hai chat ra khoi nhau,
nguoi ta thém dung dich NaHCO; du vao, lac déu rdi tach riéng phan nude va phan hitu co.
Acid héa phan nudc bang dung dich HCI dé thu lay chét hiru co A. Tir phan hitu co thu dugc
chat hitu co B. Phuong phap nio da dugc s dung dé tach riéng hai chét benzoic acid va
phenol? Cho biét tén cuia cac chat hitu co A va B.
Huéng dén giai
Huéng dén giai
(a) Chi c6 benzoic acid tac dung dudc vd1 NaHCO; do pK, (benzoic acid) < pK., (H.COs)

C¢HsCOOH + NaHCO; — — C¢HsCOONa + H,O + CO,

(b) Trong quy trinh d3 néu, phuong phap duoc sir dung dé tach riéng hau chit benzoic acid
va phenol 13 phuong phap chiét. Chat hitu co A thu duoc tir phan nude 1a benzoic acid;
chat hitu co B thu dugc tir phan hitu co 14 phenol

Dang 4: D6t chay acid carboxylic
C
AH +0, ¢ CO +  HO0
O
(k-1). nAcid = nCO, — nH,0O
Do bat bao hoa = s6 vong + sd pi

Acid no, don chuc (C,H2,0,): nCO; = nH,0
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Cac em chi can nhd: CTPT cuia acid no, don chitc (CnHa,0,) va thém qui tic:
Thém 1(=) bt 2H

Thém 1 chuc (-COOH) — 13 em dé dang viét duoc bat ki acid nao
Thém 1 (5) bot 4H

Vi du: Acid no, hai chirc (CnH2,204): nAndehit = nCO, — nH,O

Acid 1(=), don churc (CnH»,20,): nAndehit = nCO, — nH,O

Phwong phap Bdo toan nguyén to Bio toan khdi lwong
Bao toan C : nC4=nCO,| mC =12nCO, | mA = mCO, + mH,O + mN, — mO,
Béo toan H : nH)=2nH,O | mH = 2.nH,O | mA = 12.nCO; + 2.nH,0 + 28.nN»
Bao toan O : nO(A) = 2.nCO; + nH,0O — +16n0O
2.n0, mO = 16.n0
Céc cong thurc bién luan:

San pham chay: (NaOH, Ca(OH),) hip thu CO:

Ca(OH); du thi nCO, =n CaCO;

Ca(OH), da thi nCO, = nOH- - n CaCOs|

H,SO; dic, CaO ran, KOH rin hép thu H,O : mH,O = m binh tang Ién

Céu 41: Viét phuong trinh hoa hoc cac phan tmg theo so d6 sau, ghi rd diéu kién cta phan
| -2 CH,COOC,H,
CH, =CH, -~ CH,CH,OH — 2~ CH,COOH( —“~ CH,COONa

; — 2, (CH,CO0)LM
ung (néu cod): \ (CH, Mg

Huéng dén giai

_ H
PTHH: (1) CH2 —CH2+H20— - CH3CH20H

mengim

(2) GH;0H + 0, — %™~ CH,COOH + H,0

3) CH,CH,OH + CH,COOH| #%3 ¥ CH,COOC,H, +H,0
(4) 2CH3;COOH + 2Na — 2CH3;COONa + H»1
(5) 2CH;COOH + MgO — (CH;COO),Mg + H,O
Cau 42: Hoan thanh so dd sau v6i diéu kién dé phan tng xay ra, goi tén ctia san pham thu
duoc:
CH3]COOH @ . CH;COOCH;
“

CH5;CHO

CsHio

CH;CH,OH —2

Huéng dén giai
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()  2C,H,, +50, — “ 4CH,COOH + 2H,0

H.50,.t%

(2)  CH,COOH +CH.,OH = =">'= CH,COOCH, + H,0
(3)  2CH,CH,OH +0, — % 2CH,CHO +2H,0
(4  2CH,CHO+0, — - 2CH,COOH

Céu 43: Bang kién thirc hoa hoc, em hiy giai thich cac cach 1am sau day:
(a) Khi d6 dung c6 ddém gi, st dung gidm dé 1au chui, vét gi s& hét.
(b) Khi thue hién 1én men rugu can u kin, con khi 1én men gidm can dé thoang.
Huéng dén giai
(a) Giam 4n 1a dung dich acetic acid lodng khoang 2 - 5%.

Kim loai bi gi sét do kim loai bi oxygen trong khong khi oxi hoa thanh cac oxide. Gidm
an c6 tinh acid, c¢6 kha ning hoa tan dugc cac oxide nay nén sé gitp loai bo vét gi sét.
(b) Lén men ruou can u kin con 1én men gidm lai dé thoang do: Khi 1én men rugu can o
kin vi men ruou hoat dong khong can oxygen khong khi, né chuyén hoa duong thanh ruou
va khi carbonic.

Trong truong hop khong u kin ruou tao thanh sé tdc dung vai oxi ngoai khong khi tao
gidm:
CH,CH,OH +0, — ™="##2X°C_, CH.COOH +H,0

Con khi 1én men gidm thi can oxygen dé oxi hoa rugu thanh gidm.
Ciu 44: Sira chua dugc biét dén 1a mot loai thuc pham c6 gia tri dinh dudng cao va tét cho
sttc khoé. Qua trinh chu yéu xay ra trong giai doan 1én men sita chua 1a dudng lactose chuyén
thanh duong glucose, sau do tiép tuc chuyén thanh pyruvic acid va cudi cung 1a lactic acid
C,H,,0, - === CH,0, — === C,HO,

theo so do sau: = # %

(a) Lactic acid c6 cong thuc ciu tao 13 CH;CH(OH)COOH. Hiy goi tén theo danh phap
thay thé ctia lactic acid.

(b) Hoan thanh cac phan tmg trong so dd phan tmg trén.

Huéng dén giai

(a) Tén thay thé cta lactic acid 1a 2-hydroxypropanoic acid.

(b) (1) CpH30p, + H,0 - %= CH,0;

_ aqyme |
(2) CsH106 2C3Hq0s

Hay CH,OH[CH(OH)],CHO — == 2CH, - CH(OH)- COOH

Ciu 45: Mot acid hitu co no A c6 khdi luong 10,5g twong tng vai 0,175 mol. Dbt chay hoan
toan A roi cho san pham qua nudc véi trong du, thu duoc 52,5 g két tia. Tim CTCT

Huéng din giai
SO mol neo: : Neor = 52,5/100 = 0,525 mol

Phuong trinhg phéan tng: C.H....2.0. + O, = n CO, + (n +1 —a) H,O
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— n=0,525/0,175 =3

Khbi luwgng phan tir trung binh 2 acid la: M =10,5/0,175=60=143+2-2a+ 16a=>a=2=>
acid don chuc

Vay CTCT cua acid la: CH,COOH

Ciu 46: D6t chay 4,09g hon hop A gom hai acid carboxylic 1a dong dang ké tiép nhau trong
day dong dang cua acid axetic nguoi ta thu duge 3,472 lit khi CO, (dktc). Cong thic cdu tao
cua cac acid trong hon hop 1a gi?

Huéng dan giai:
ey, =0,155mol

Hai acid carboxylic ké tiép cung diy dong dang véi acid axetic — acid no, don chirc, mach
hé

: . "H.-O, (n>
Goi cong thirc chung cua hai acid 1a GHy0;, (@21) (n>1)

n 0.155
—F n_:'. = ED-' = —
n n
_m, = N 4.09
M, —I—} l4n+32 0155
n
—n =258

— Hai acid 1a CH;COOH va C,HsCOOH

Céu 47: D6t chay hoan toan 0,1 mol hdn hop X gdm, hai acid hitu co, duoc 3,36 lit khi CO
» (dktc). Mat khéc cling 0,1 mol X tac dung hét véi NaHCO; du va tao ra 6,6 gam khi CO,. C
ong thirc cdu tao cta hai acid trong X

Huéng dén giai

£ Neo. =015 mol
Xét phan tng dot chay X: 2

— Trong X ¢6 chira HCOOH.

n.. =015 mol
Xét X + NaHCO; ; “©=2
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_feo, _015_45
S6 nhém COOH trung binh = Ny 01 — ¢6 mot acid don chirc va mot acid da

chtrc.

Nhan théy: C = S0 COOH trung binh.

Vay X chtra hai acid déu c6 s6 nhom chirc bang s6 C trong phan ti.

Céu 48: D4t chay hoan toan 0,1 mol mét acid carboxylic don chire, cn vira du V lit
O, (dkc), thu duoc 0,3 mol CO; va 0,2 mol H,O. Giatri V1a ?

Hud6ng dén giai

Goi acid la RCOOH

ta ¢O N aeia = 0.1 Mol => N o yrongacia = 0.2 mol

0,3 mol CO;, ¢6 0.6 mol O

Q,2 mol H,O ¢6 0.2 mol O
Ap dung BLBT nguyén to

=> 56 mol O; can 14 (0.2+0.6-0.2)/2=0.3 mol

=>V=0.3.24,79= 7,437 lit

Céu 49: D6t chay hét m gam mét acid no, don chirc, mach hd duoc (m+2,8)g CO, va (m-
2,4)g H,0. Acid nay 1a?

Huéng din giai

Pét chay hét m gam mot acid no, don chirc, mach ho

=>1N 120 = N co2

=>(m +2.8)/44 = (m - 2.4 )/18

=m=6g

C.H,,0, — nCO; + nH,O
6/(14n+32) —0.2
—>6/(14n+32)=0.2/n

=>n =2 =>C,H40, hay CH;COOH
Céu 50 Trung hoa a mol mdt acid hitu co' X can 2a mol NaOH. Pét chay hoan toan mot
thé tich hot acid X thu dugc hai thé tich khi CO, (cung diéu kién). CTPT cua X la:
cta X la R(COOH),
R(COOH), + xNaOH ® R(COONa), + xH,O
Trung hoa a mol X can 2a mol NaOH b X ¢6 2 nhém —COOH
Dbt 1 thé tich hoi X ® 2 thé tich khi CO, b X ¢6 hai nguyén tir C trong phan tu.
Vay X chinh 1a HOOC—COOH: acid oxalic
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Dang 5: Phan ung Ester hoa
Pt: -COOH + -OH — -COO- + H,0

Tq: ((COOH), + (-OH), — (-COO-). + H,O Dé tinh lugng Ester thu duogc thay goi ¥ xir 1i
nhu sau:

Céch 1: Phuong phép trung binh

RCOOH: a RsOH: x
R,COOH: b + R4OH:y —  COO +H20
"COOH: a+b OH: x+y mol So sanh: (atb) va (x+y)

Céch 2: Dung bao toan khdi luong
H1%: hiéu sut tao ester cta acid
BTKL: mAcid + mAncol — mEster + mH,O + mAcid du + mAncol du
H2%: hiéu suit tao ester cua ancol
Ban chat: (-OH)scia+ (-H)ancos = H:0

Céu 51: Methyl butyrate 13 esterr tao mui dic trung ctia qua tdo, em hay viét phuong trinh
héa hoc ctia phan tmg diéu ché methyl butyrate tir carboxylic acid va alcohol twong tmg
Huéng din giai
- HSO, ok
CH,COOH + CH,oH 979810 CH,cOOCH, + H,0

Céu 52: Methyl salicylate 1a hop chat thudc loai esterr dung lam cao dan giam dau, khang
viém ngoai da. Methyl salicylate duoc tong hop tir phan tng esterr hoa giira salicylic acid va
methanol. Hiy hoan thanh phuong trinh héa hoc cua phan Gng tong hop methyl salicylate:

COOH
OH
H,SO, dac.t” .
+  CH;0H Methyl salicylate + H,O
salicylic acid
Huéng din giai
COOH COOCH;
OH OH
+ CH,OH H,S0, dic,t + H,0
salicylic acid methyl salicylate

Céu 53: Tién hanh thi nghiém 2: Phan tng esterr hoa theo huéng dan sau:
Dung cu: gia sat, dén con, coc thuy tinh 250mL, 6ng nghiém, 6ng dan khi, nat cao su co
khoan 1.
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Héa chdt: con 96°, acetic acid (CH3COOH), dung dich sulfuric acid dac, dung dich sodium
chloride bao hoa, da bot, nudc da.
Tién hanh:

Budc 1: Cho vao 6ng nghiém 2mL cdn 96° va khoan 2mL acetic acid. Cho tiép khoan 2mL
dung dich H,SO4 dam dac, vura cho vira lac 6ng nghiém. Cho thém vai vién dé bot vao 6ng
nghiém. Pay dng nghiém bang nat ¢6 dng dan khi xuyén qua.

Budc 2: Lap dng nghiém diéu ché vao gia sat nhu hinh 19.4.

Con 9% g -
¢ acetic acid

+ Hy50.4
\ Mudc da

Ong nghiém thu san pham c6 cho san khoan 2mL dung dich NaCl bdo hoa va duoc dit trong
mdt cde nude da.

Budc 3: Dung dén con ho néng déu dng nghiém rdi dun tap trung & day 6ng nghiém. Khi
trong dng nghiém thu san phdm tao thanh khoan 1mL chét 16ng thi ngimg dun. Pua ong
nghiém thu san pham ra khoi cdc.

Budc 4: Quan sat trang thai cia san pham. Lay tay phdy nhe trén miéng 6ng nghiém va
nhén xét mui san pham.

(a) Quan sat va néu hién tuong. D4u hiéu nao gitip nhan biét ¢ san pham méi duoc tao
thanh, giai thich.
(b) Néu vai tro cua dung dich H.SO, dac, da bot va dung dich NaCl bao hoa.
(c) Néu mot s bién phap dé nang cao hiéu suét ctia phan tng.

Huéng din giai
(a) Hién tuong thi nghiém: Trong dng nghiém diéu ché c6 hoi thoat ra va ngung tu trong
6ng nghiém thu. San pham tao thanh 13 chat 10ng sanh, khong tan trong nude, nhe hon
nudc va c6 mui dac trung.

PTHH: CH,COOH + C,H;0H £ #54%%8  CH,cO0C:H; + H,0

DAu hiéu nhan biét san phém mo1i dugc tao thanh: San pham tao thanh la esterr ethyl acetate
khéng tan trong nude, do d6 khi xudt hién 16p chat 1ong khong tan & trén mit nudc 1a dau
hiéu nhan biét san pham phan tng.

(b) Dung dich H,SO, dic ¢6 vai trd xtc 1am xtc tic cho phan tmg, déng thdi dong vai trd Im
chat hiit nude 1am can bang phan g chuyén dich sang phai tao ra esterr nhiéu hon ting hiéu
suit phan ung.

- P4 bot phan tan nhiét gitip hdn hop phan tng s6i déu, tranh hién tuong qua sbi (s6i manh
cuc bg).

- Dung dich NaCl bao hoa lam ting khéi lugng riéng ciia dung dich giup ethyl acetate tach
16p nodi 1én trén tot hon.
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(c) Bién phap nang cao hiéu suit phan tng esterr hoa:

- Tang ndng d6 cac chat tham gia phan tng bang cach 1y du cac chat phan tng.

- Chung cét, tach 1dy san pham trong qué trinh thuc hién phan tng.

Ciu 54: Thuc hién phan tng ester hda m gam CH;COOH bang 1 lugng vira da C,HsOH
thu duoc 0,02 mol ester. Hiéu suit phan ung H = 60%. Gia tri cia m?

Huéng din giai:
CH;COOH + C;HsOH = CH;COOC:;Hs + H;O
Theo 1i thuyét: khdi lugng CH;COOH can dung 13: 60.0,02=12 g

Hiéu suit H = 60% = thyc té khdi luvong acid da ding: m=1,2. 100/60=2 g

Céu 55: Hon hop X gdm acid HCOOH va CH;COOH (ti 16 mol 1:1). LAy 5,3 gam hdn hop
X tac véi 5,75 gam CH;CH,OH (c6 xuc tac H,SO, dic) thu duge m gam hon hop ester (hiéu
sudt ciia cac phan g ester hoa déu bang 80%). Gia tri ctia m la:

Huéng dén giai
Goi cong thire trong duong cua hai acid la RCOOH

Vi s6 mol hai aixt bang nhau

— _ 1+15 \ - .
R= =8 va MECOOH =8+ 45=353 (gf]]lOl)
nén 2
: 5,3 : 5,75
=“NRcoon = =5 = 0, 1 (mol) vane, g on = - 0,125 >=0.1

Do vay tinh san pham theo s6 mol acid

_ H,50, _
Phan img: RCOOH + C,HsOH —— RCOOC,H; + H,0
(mol) 0.1 0.1 0.1
Vay meger = 0,1(8 + 44 + 29) x 80/100 = 6,48 (gam)

Cau 56: Ester X dugc tao thanh tir etylen glicol va hai acid carboxylic don chure. Trong
phan tir ester, sé nguyén tir cacbon nhiéu hon sé nguyén tir oxi I 1. Khi cho m gam X tac
dung vé1 dung dich NaOH (du) thi lugng NaOH da phan tng 1a 10 gam. Gia tri ciia m la:

Huéng din gidi:

Theo gia thiét ta cho biét X 13 ester hai chuc ctia etylen glicol va acid hitu co don chirc; X cd
4 nguyén to O va co 5 nguyén tu C.

Vay cong thuc cia X 1a : HCOOC,HsOOCCH;

Phuong trinh phan tng :
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HCOOC,HsO0CCH; + 2NaOH — HCOONa + CH;COONa + C,H4(OH),

Theo gia thiét va (1) ta co :

1
NHCOOCH 00CCH; — 5 1NaOH

i

:l E:U,IZS mol.

2740

Céu 57: Xa phong hoa hoan toan 0,01 mol ester E ( ¢ khdi luong 8,9g) can dung vira dut
luong NaOH ¢6 trong 300ml dung dich NaOH 0,1M thu dugc 1 ruou va 9,18¢g mudi cia
acid hitu co don chirc, mach ho, c6 mach cacbon khong nhanh. Cong thurc cua E 1a gi?

Hudéng dén giai

Do _ 003 _

3

n.. 0.0 = El3ester3 chuc

(RCOO);R; + 3NaOH — 3RCOONa + R,(OH);

D

18
.03 =306 = Mudi 1a: C,;H;sCOONa

[

Mrcoona =
= Ela C3H5(OOCC17H35)3

Céu 58: Hop chit hiru co no, da chitc X ¢6 cong thirc phan tir C;H,,0.. Cho 0,1 mol X tac
dung vira da véi 100 gam dung dich NaOH 8% thu duoc chat hitu co Y va 17,8 gam hdn hop
mudi. Cong thirc cAu tao thu gon ctia X 1a gi?

Huéng din giai

X + NaOH =Hdn hgp mubdi nén X 1a ester 2 chirc tao boi ancol 2 chirc va 2 acid don chirc
= Nrcoona = 2nx = 0,2 mol

= R=22

Do hai mudi c6 s mol bang nhau nén hai gbc mudi 1a CH;- (15) va CHs- (29)

= X 1a CH;COO—(CH,)>-OOCC:Hs.

Céu 59: Tach nudc hdn hop gdm ancol ethylic va ancol Y chi tao ra 2 anken. D6t chay cung
s6 mol mdi ancol thi lwong nudc sinh ra tir ancol ndy bang 5/3 1an luong nudc sinh ra tir
ancol kia. Cong thirc ciu tao cua Y 1agi?

Huéng din giai
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Goi cong thirc ancol Y 1a: CoHa20 ( dap 4n tat ca 1a ancol no don chiic)
C,HsO — 3H,0

CiH20:20 — (n+1)HO

Ta co: (n+1)/3=5/3 = n=4: C;H,,0

Tach nuée hdn hop gdm ancol ethylic va ancol Y chi tao ra 2 anken

= Cong thirc ciu tao ctua Y: CHs-CH,-CH,-CH,-OH

Cau 60: Pun néng ancol A véi hdn hop NaBr va H,SO, dic thu duoc chét hitu co B, 12,3
gam hoi chat B chiém mot thé tich bang thé tich ciia 2,8 gam N, ¢ cung nhiét d6 560°C, ap
suat 1 atm. Oxi hoa A bang CuO nung néng thu dugc hop chét hitu co c6 kha nang lam mat
mau dung dich nudc brom. CTCT cua A 1a gi?

Huéng dén giai

Phuong trinh phan tng :

NaBr + H,SO4 — NaHSO,4 + HBr (1)

ROH + HBr — RBr + H,O (2)

(A)  (B)

Theo céc phan Gng va gia thiét ta co :

Nre:r = N = 2,8/28 = 0,1 mol

=> Mgg: = 12,3/0,1 = 123 gam/mol => R =43
= R 1a GH—

Vay ancol A 1a C;H,OH. Vi oxi héa A bang CuO thu dugc hop chat hitu co ¢ kha nang 1am
mat mau nude Br, nén cong thic ciu tao cua A 1a CH;CH,CH,OH.

CH3CH2CH20H + CuO — CH3CH2CHO (3)

CH;CH,CHO + Br, + H,O — CH;CH,COOH + 2HBr (4)
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Phin C: Cac bai tap tir cac dé thi chon loc

Céu 1: (Chuyén Paklak 2014) D6t chay hoan toan 33,2 gam hdn hop X gom acid
CH3COOH va ancol ( 1), CnH2n+10H n > 1di cho toan bd san pham chay vao dung dich 2
Ca(OH) du sinh ra 120,0 gam két tua va khéi luong dung dich giam 42,0 gam. a. Xac dinh
cong thie ciia ancol? Biét oxi khong tan trong dung dich. b. Pun néng 49,8 gam hon hop X
vo1 dung dich 2 4 H SO déc, ndng lam xtc tac vaoi higu suét phan img 80%. Tinh khdi luong
ester tao thanh?

Huéng dan giai
a)
X [A %92 CO, +Ca(OH), [CaCO;: 1,2 (mol) m(CO,+H,0)=m|- mdd giam
{B 14 1,2 +HO0 mdd giam: 42g— mH,0 = 25,2¢g
33,2¢g 1,4
Gi1a su: A la ancol va B 1a acid
Vi A no, don chttc (nAncol = nH,O — nCO,) —» nA=nH,O —nCO,=1,4-1,2=0,2
B no, don chirc (nCO, = nH,0) BTKL: mO, =44,8g — nO, =1,4 — BTNT O: nO(X) =1
SdmolA: x —»  xH2y=1 — y=0,4 — nX=0,6 — S Ctb =2 — C,H;OH

B:y x=0,2
b) CH3COOH 0,4 — Ester: CH3COOC2H5 — CH3COOC2H5
C,HsOH: 0,2 0,2 0,16— mEster = 14,08¢g

Céu 2: (Chuyén Hung Vwong- Gia Lai 2014) D6t chay hoan toan 12,88 gam hdn hop X
gém 1 acid no , don chirc , mach hé va mot ancol no, don chirc , mach hé duoc 0,54 mol CO2
va 0,64 mol H20 . Thuc hi¢n phan ing ester hoa 12,88 gam X véi hiéu suét 80% thu duge m
gam ester . Tinh gié tri cua m

Huéng dan

A +0 0, + H,O
0,54 0,64

B +H,S04 g5 Ester: m(g)

12,88  80%

BTKL: mX + mO; = mCO, + mH,O — mO, = 22,4 — nO, =0,7 (mol)
BTNT O: nO(X) + 2n0O, = 2nCO, + nH,O — nO(X) = 0,32
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Nhan thay: Ancol no, don chtic ( nAncol = nH,O — nCO,) — nAncol = nH,0 —nCO, =0,1
Acid no, don chic (nCO, = nH,0)

BTNT O: 2nAcid + nAncol = 0,32 — nAcid = 0,11 - n(X)=0,11 + 0,1 =0,21

nCO?2
nX

= 2,57 — nhu vy s& c6 chit c6 s6 C < 2,57 va mot
chat nX = 0,21 s& ¢ s6 C > 2,57

TH1: Gia sir ancol B ¢6 s6 C < 2,57 — CH;OH hoic C,H;OH

V6i CH;0H: 0,1 — acid la: C;H,COOH: 0,11

Véi C,H;OH: 0,1 — PTK (acid) = 75,27 (1¢ — loai)

TH2: Gia str acid A ¢6 s6 C < 2,57 — HCOOH hoic CH;COOH

Vi HCOOH: 0,11 — PTK(ancol) = 78,2 (1¢ — loai)

V61 CH;COOH: 0,11 — PTK(ancol) = 62,8 (1¢ — loai)

Vay: CGH,COOH: 0,11 — Ester: C;H;COOCH; — C;H;COOCH; — mEster = §,16g
CH;0H: 0,1 0,1 0,08

Céu 3: (Chuyén Lé Qui Pon- Binh Pinh 2011) Hon hop M gdm ancol no , don chirc X va
acid carboxylic don chirc Y , déu mach hd va c6 cing s6 nguyén tir C , tong sé6 mol cua hai
chat 0,5 . Néu d6t chdy hoan toan M thi thu dc 33,6 lit CO2 ( dktc ) va 25,2 gam H20. Néu
hon hop M ko phan tmg duoc voi dung dich AgNO3/NH3 thi khi dun néng hon hop M véi
H2S04 dac ( %H = 100% ) thi thu dugc bao nhiéu gam ester ?

Ta ¢6: nCO»: 0,54 — S6 Ctb &

Huéng dan
A 40 CO, + H,0
B E@déc 1,5 1,4
0,5 100% Ester: m(g)
Ta ¢6: nCOx: 1,5 — 86 Ctb ="-2= =3 — Ancol: C;H,OH va ACT C.H;COOH
nX: 0,5 C,HCOOH
(Khong thé 1a C,HsCOOH vi: nCO2 > nH20)
TH1:| C;H,OH: x — |[x+y=05 — [x=02
iCH2=CH-COOH:y {8){ +4y=2.1,4 (BTNT H) L =0,3
TH2: | C;H,OH: x — [x+y=05 — |x=03
|cH=c-coom: y {sx +2y=2. 14 (BINT H) {y ~0.2

Chu y: ¢ TH2 CH=C-COOH tac dung dugc voi AgNOs/NH; tao két tia: C(Ag)=C-
COOH| Nén ta loai
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Vﬁy C,H;COOH: 0,3 — Ester: C,H;COOC;H; — C,H;COOC;H; — mEster =1 8,24g
CsH;0H: 0,2 0,2 0,16

Céu 4: (Chuyén Phan Bi Chau- Nghé An 2012) Cho 76,2 gam hdn hop A gém 1 ancol
don chirc va 1 acid carboxylic don chirc. Chia A thanh 3 phan bang nhau: - Phan 1: Tac dung
hét voi Na, thu duge 5,6 1it H2 (¢ dkte).

Phan 2: D6t chay hoan toan thu dugc 39,6 gam CO2 va b gam nudc. - Phan 3: Thyc hién
phan g ester hoa v6i hiéu suit 60%. Sau phan tng thdy c6 2,16 gam nudc sinh ra. a) Xac
dinh cong thurc phan tir, viét cong thirc cau tao ctia cac chat trong A va cua ester. b) Tinh b.

Huéng dan
X +Na  H: 025
{Y 10, CO, + H20
09
25,4g | +tH,SO,4 dac Ester + H.O
60% 0,12

Vi: Ancol va acid déu don chic néntilé A: H,=1:0,5 > nA=0,5
nH,0=0,12 - nX=0,12.60% =0,2
nY =0,12.60%=0,2

nCO 2
nA

Ta c6: nCO»: 0,9 — S Ctb = =1,8 > XhoicYsécosdC<1,8 —nA:0,5

TH1: Gia sir Ancol X ¢6 s6 C 1a 1 — CH;0H

Vil CH;0H: 0,2 (mA=25,4g)— PTK(acid) = 63,33 (loai)
| RCOOH: 0.3

V6i/CH;0H: 0,3 (mA= 25,4) — PTK(acid) = 79 (loai)
| RCOOH: 0.2

TH,: Gia st Acid Y ¢6 s6 C 1a 1 - HCOOH
Véi | ROH: 0,2 — (mA= 25,4) — PTK(ancol) = 58§ — CH,=CH-CH,-OH —
{ HCOOH: 0,3
Vé6i | ROH: 0,3 (mA=25,4) — PTK(ancol) = 54 — loai
{HCOOH: 0,2
b) {QHSOH: 0,2 — (mA=25,4) — nH,0 = 0,9 — b = 16,2¢
HCOOH: 0,3
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Y nhiea hon X moénhotCH, neaX;Y lieatied, Z cubgsod vollX nea X; Zliea tiepvolyY
0,8

Col =
0,34

=2,35nedaxit X latH ,COOH; Z lad,H.OH hoaéC,H,(OH),; ¥ colClag,H.COOH

xmol zmol yrmol

CH,COOH +20, —— 2CO, +2H,0
. ¥ ; ;

. - x X +y+z =0,34 x =0,12

--C:HSCDDH-#%D: ~ %5 3C0, +3H,0= {2x+3y+2z=0,8= |y =0,12
2 e e a1y — _
y 3y 3y 2x+3y+3z=0,9 |z =0,
7-a -
C,H,0, +——0, —'— 2C0, +3H,0

:211212 =0,91Ba0toan[O] = 2.x+2y+az+2n, =2n, +n

05 H. O

Thay s6 vao ta dugc @ =2
X la€€H,COOH;Z C,H,(OH),;¥ codClad,H.COOH
Vay :
b/ Ta c6 phan ting:
CH,COOH +C.H,(OH), — — CH.600 - CH,CH.QH + H20

x meal

C,H,COOH +C.H, (OH), — — £,H 000+ CH,CH,0H+H20

x meal

CH,COOH + C,H,COOH +C,H, (OH), — — CH.GQ0; CH,CH, - 0O0C H. +2H20

x meal

CH,COOH + CH ,COOH +C,H, (OH), - — CH,000 - CH,CH, - QOFH, +2H20

x meal

C,H,COOH + C,H,COOH +C, H, (OH), - — ¢ H,C00 - CH.CH, 5 QOC.H, + 2H20

x meal

*Nhin vao hé s6 ta thay s6 mol acid luén bang s6 mol nudc, s6 mol ancol bang s6 mol este

= ancol phatibug75%= n__, :%z:ﬂ,?ﬁ.ﬂ,l:ﬂ,ﬂ?ﬁ-m =n__

% S6 mol cac este bing nhau nén = 5% =0.075= x =0,015mol

n,.,=n,,=8x=80,015=0,12

* a
*Bao toan khél 1u:0‘ng: 4xM, H,CO0H +4x.M, JH,CO0H +0,075.M, HoH), — e ¥ 0,12.18
Thé s vao ta duge ™ =10.53gam

Céu 5: (D@ thi ciia S¢ HN- 2006-2007) C6 hdn hop gdm ruou , acid hitu co (véia, b
nguyén; ) duoc chia thanh 3 phan bang nhau:
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- Phan 1: Pem d6t chay hoan toan rdi dan toan b san pham chay vao binh dyng dung dich
Ca(OH)2, thay binh niang thém 34,6 gam, trong d6 c6 30 gam két tia. Dung dich thu duoc
sau khi loc két tia dem dun néng lai thiy tao ra 10 gam két ta.

- Phan 2: Pé trung hoa acid hitu co, ngudi ta phai dung 100 ml dung dich NaOH 1 M.
- Phan 3: Pem dun nong c6 mat acid H2SO4 dac, thu dugc q gam este, cho biét hiéu suét
cua phan tng 1a 75%.
(a) Viét cac phuong trinh héa hoc xay ra. Tim cong thirc clia rugu va acid hiru co.
(b) Tim q.
Huéng din giai
(a) Phuong trinh hoa hoc:
C.H,._OH +§02 . aC0, +(a+1H,0()

CH. COOH+RP*L

b "2b+1

0, — —(b+1)CO, +(b+1)H,0(2)

CO; + Ca(OH), — — CaCO;| + H,0 (3)
2C0, + Ca(OH), — — Ca(HCO:); (4)
Ca(HCOs), — = CaCO;| + CO,1 + H0 (5)

CszbJ’dCOOH + NaOH — — CyH:1COONa +~H20 (6)
Goi s0 mol C,H,.+1OH, CyH2,+1COOH trong moi phan la x va y.
ﬁ =03
$6 mol CaCO; két tia 1an 112 100 mol
10 =01
S6 mol CaCO; két tﬁarlﬁn 21a 100 mol
Theo (3), (4), (5) thi s6 mol CO,=0,3 +2.0,1 =0,5 mol
Theo (1), (2):
- Khoi lugng binh tang: 44[xa + y(b + 1)] + 18[x(a + 1) + y(b + 1)] = 34,6 (I)
- SO mol CO,: xa+y(b+1)=0,5 (1)
Thay (II) vao (I) timra: x=0,2
Theo (6): s6 mol CyH,+1COOH = s6 mol NaOH =y =0,1.1 =0,1
Thay cac gia tri x, y vao (II) tacdé: 2a+b=4
Nhu vay, c6 2 cap nghi€ém hop ly la:
+a=1vab=2:cdp chat la CH;OH va C;HsCOOH
+a=2vab=0: cdp chat la C;HsOH va HCOOH.
(b)
+ Néu cap chat 1a CH;0H va C;HsCOOH
CH,OH+ C,H,COOH — "%, C_H.COOCH, + H,0
— S6 mol CH;OH = s6 mol C;HsCOOH = 0,1 mol
— I§h6i lu(_)’ng este thu dugc =q=0,1.88.75% = 6,6 gam
+ Néu cap chat 1a C,HsOH va HCOOH

H_50, t°
C,H.OH+HCOOH — *2"— HCOOC,H, +H,0
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— S6 mol C,HsOH = s6 mol HCOOH = 0,1 mol

Céu 6: (D@ thi ciia S6 HN- 2007-2008) 1/ Hon hop X gdm C,H, va H, ¢6 ti khéi so véi
H,1a 5,2. Léy 11,2 lit hon hop X trén cho di qua bot Ni, nung nong, sau mot thoi gian thu
duoc hon hop khi'Y gém H., C,H,, C,Hs, C-Hs. Néu dem ddt chay hoan toan hon hop Y thi
can bao nhiéu lit khi oxi va thu dugc bao nhiéu lit khi cacbonic? (Cac thé tich khi déu do &
dktc).

2/ Hon hop X goém hai rugu 1a C,Ha.iOH va CyHa, OH (v6i x, y: nguyén, duong), ¢ ti
khéi hoi ddi v6i H, bang 24,75.

(a) Pem d6t chay hoan toan 0,25 mol C,Ha,.;OH 1di cho toan bo san pham phan tng vio
binh dung nudc voi trong c6 du thu duge m, gam két tua tring. Cling 1am nhu trén véi
0,25 mol C,H,y+ OH thi thu duwoc m, gam két tia trang. Biét m, — m, = 25 gam. Viét
phuong trinh héa hoc ctia cac phan ing xay ra. Xac dinh cong thirc phan tir ciia 2 ruogu.

(b) Lay 11,88 gam hdn hop X tron véi 18 gam acid axetic dem thuc hién phan tng este
hoéa thi thu dugc bao nhiéu gam mdi este? Cho biét hiéu suit cac phan tng este hoa déu 1a
60%.
Hudéng din giai
1/.Thi nghiém 1:
- Van dung pp dudng chéo (hoic bao toan khdi lugng) ta c¢6 khi tron a mol C,H,
(M=26) v6i b mol H, (M=2) thi thu dugc hdn hop khi c6 Mtb= 10,4= c6 biéu thirc:

112
a+b—ﬁzﬂ,5 (1)
a 104-2 7
b 2% 104 13 2

Tu (1), (2) = a=0,175 mol; b=0,325 mol
Phuong trinh phan ung:

Xt

CH, + H, === C2H4
CH,+H, — e C2H6

= Theo bao toan nguyén t6 ta thay khi d6t chay hdn hop Y ciing nhu dt chdy hdn
hop X vay:

CH, +520, == 2002 + H20

0,175 0,35 0,175 mol
H + 120, - H20
0,325 0,325 mol
V., = 0,35x22,4=7,84lit
=
2/.Thi nghi€ém 2:

a/.Thi nghiém 2.1
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Phuong trinh phan Ung:
CHoiOH+0: == xCO2 + (x+1)H20

0,25 0,25.x mol
CHoOH+0: == yCO2 + (y+1)H20
0,25 0,25y mol

CO:+ Ca(OH)2a ~= CaCO3 + H20

Vay ta c6 0,25.y.100-0,25.x.100=25
=y-x=1();

Néu goi cong thic hai chat theo gia trj trung binh ta c6: Mtb =24,75.2=49,5
= 14ntb +18=49,5
= ntb =2,25 (2);

Tur (1) va (2) két hop x,y 1a nguyén duong ta cé gia tri x=2; y=3;

=Hai chét 1a C2H50H va C3H70H.

b/. Thi nghi¢m 2.2:

ICH;COOH + 1C,Hs OH <
a mol a mol

-

1CH;COOC;Hs + 2H,0

P

ICH;COOH + 1C3H, OH <
bmol ™ b mol

1CH;COOC:H; + 2H,O

o H.OH o Ho

M = 495 (1)

aM_,, o +bM_,, o, =1188 (2

CHOH
= a= 0,18 mol; b= 0,06 mol;

Ta lai thay s6 mol CH3COOH =0,3 mol> (0,18+0,06 ) mol
Vay:

M. = Q ls'Mcchc-c-cﬂH. +0,06M CH,C00C
Céu 7: (Pé thi ciia S¢ HN- 2008-2009)

ﬁT}KED% = 13, 176gam

Trung hoa x gam hdn hop 2 acid hitu co A, B ¢ cong thirc chung 1a C,H,,-;COOH, c6 tinh
chat tuong tu acid axetic, can v ml dung dich NaOH C%, khéi luong riéng d (gam/ml). Dot
chay hoan toan x gam hdn hop 2 acid trén thu dugc m gam CO..

(a) Viét phuong trinh héa hoc ctia cac phan tng trén va tinh x theo v, C, d, m.

(b) Néuv=160; C=20;d=1,225; m = 108,24. Tim gia tri cua X.

(c) Biét khdi lwong mol phan tir cia B 16n hon cta A 1a 14 gam va cac gia tri v, C, d, m nhu
cau (b), hdy tim cong thirc phan tir cua hai acid.
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Huéng din giai
(a)
CnH2n+1COOH + NaOH — CnH2n+1COONa + HzO
dv.C%
mol
0 (ol )
3n

CoHart COOH + 2 0, == (n+1)CO; + (n+1)H,0

m m
mol _
n+1]|{ ) M(m”

m d.v.C% 40m d.v.C%
= =N=—7 - ]l=x=
Mn+1) 40 dv.C%.44
o :d.v.C%l{{ 40m 1).14+ 46)= x _7m  4dv.C% {]J
40 dv.C%44 22 5

(b) Thay v=160; C =20;d =1,225; m = 108,24 vao phuong trinh (1) = x=3170,44(gam)
C
(1223 24 _1225160.20% _
44n+1) 40
Vay cong thue phan tir cua 2 acid 1a CH;COOH va C,HsOH
Cau 8: (D¢ thi ciia S6 HN 2009-2010)
Hon hop X gdm C,HsOH va rugu A 1a C,Ha OH ¢6 tinh chat hoa hoc tuong ty C,HsOH (n
1a s6 nguyén, n > 1). Chia X thanh hai phan bang nhau. Cho phan 1 tic dung hét véi Na thu
dugc 0,56 lit (dktc) khi Ha. D6t chay hoan toan phan 2 rdi cho san pham chay lan luot qua
binh 1 dyng P,Os, binh 2 dung dung dich Ba(OH), du. Phan tng két thiic nhan thay khoi
lugng binh 1 tding m gam, binh 2 tang (m + 0,92) gam.
(a) Viét cac phuong trinh héa hoc va xac dinh cong thiic ctia A.
(b) Néu dem toan bd hdn hop X tron vdi 9,6 gam acid axetic roi thue hién phan ing este hoa
thi thu duoc bao nhiéu gam mdi este? Biét hiéu suat cac phan tng este hoa déu 1a 60%.
Hud6ng dén giai
(a) bat CTPTTB cua hh X 1a CiHox:1OH va ngipnin) = @ mol
PTHH: C\Hx:1OH + Na — CiH,:iONa + 0,5H, CiHx2O + 1,500, = xCO; + (x+1)H,O
P,Os + H,O = H;PO, Ba(OH)z + CO, = BaCO
3 + HZO

(14n + 46)

n=151

2.
Tacé:a= """ =2.0,56:22.4 = 0,05 mol
m,, =Max=m+092 (44

= A:CH.,OH
|m, ,=18a(x+1) =m  |m=216

_ HpSOynee
(b) PTHH: CH;COOH + C;HsOH ©~ ¢ CH;COOC,Hs+ H,O (1)
_ HySOjnee

CH;COOH + CH;OH = ¢~ CH;COOCH;+ H:0 (2)
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o0 =Y mol . My, =M 2y+2)=2,1649,2 . (y=0,02
m, , =18(3y+2z)=2,16 1z=0,03

Pit: | e om =zmol

NX: Nucid axetic = 9,6:60 = 0,16>0,05 = Khdi luong este tinh theo ancol

= Meste (1) = 0,02.2.88.0,6=2,112 g vd Mege 2) = 0,03.2.74.0,6=2,664 g

Cau 8: (D¢ thi ciia S& HN 2010-2011)

1. Biéu nhitng ndi dung con thiéu vao chd dau cham va cho biét diéu kién ciia cac phan tng
thuy phan trong bang sau:

THANH  PHAN | PHAN UNG THUY PHAN
NGUYEN TO
CHAT BEO C, ... Chét béo + nudc —
SACCAROZO C,.... Saccarozo + nudc —
TINH BOT C, ... Tinh bot + nudc —
PROTEIN G, ... Protein + nudc —

2. Thém mét lwong acid sunfuric dic vao binh dung hdn hop gdm 15 gam acid axetic va 6,9
gam ancol ethylic, binh duoc nat kin roi dun néng mot thoi gian, sau d6 ngimg dun thu duge
hon hop X. Khi cho toan bd luong X trén tac dung véi luong du dung dich bari clorua tao ra
2,33 gam két tua; néu cho toan bod luong X trén tac dung véi luong du dung dich kali
hidrocacbonat s& tao ra 4,032 lit (dktc) khi cacbonic. Viét phuong trinh hoa hoc va tinh phan
tram s6 mol ancol ethylic da tham gia phan tng véi acid axetic.

Hudéng dén giai

Cau V.1.
Thanh phan | Phan tng thily phan Piéu kién cia phan
nguyén td ung
Chatbéo |C,H, O Chét béo + nudc — glixerol + acid | C6 acid hodc kiém
béo
Saccarozo | C, H, O Saccarozo + nudc — glucozo + | Co acid
fructozo
Tinhbot |C,H, O Tinh b0t + nudc — glucozo Cé acid
Protein C,H, O,N | Protein + nudéc — - amino acid C6 acid hodc kiém
(don gidn)
Cau V.2.
* Tom tat
 15gamCH,COOH iy — o 2 2,33 gamBaS0,
| 6,99amC,H,OH ® T S, 40321itCO, (fikt)
Y, o PhEOODG?
. Ny coom :g =0, 25; N 41 o :% =0,15; L :% =0,01; Neg, :téﬁlz =0,18(mol)

* Phuong trinh hoa hoc
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t?, H,50, feé

—_ A

CH;COOH + C,H;OH= — CH;COOC,Hs +HO
Ban dau: 0,25 0,15 mol
Phan ung: a a mol
E (0,25-a) (0,15-a)
H,SO, +BaCl, — — BaSO, +2HCI
0,01 0,01 mol
HQSO4 + 2KHCO3 - KZSO4 + 2C02 + 2H20
0,01 0,02 mol
CH3;COOH + KHCO; — — CH3;COOK + H,O + CO;
(0,25-a) (0,25-a) mol

= (0,25-2)+0,02 =0,18 = a= 0,09 (mol)

0,09 _
- ﬂme:Hﬁﬂ-l phaiprenong m -100% =60%

Cau 9: (D¢ thi ciia S6 HN 2011-2012)

1/ C6 hai hdn hop khi gdm hai chat A va B. Hon hop 1 ¢6 ty khéi so véi H 1a 14,5; trong d6
30

s6 mol A bang s6 mol B. Hon hop 2 c6 ty khéi so véi N, 13 29 ; trong d6 khéi luong A bang

khéi luong B.

(a) Tim khdi lwong mol phén tir A va B. Biét khéi lugng mol phan tir cia A nhé hon khéi

lugng mol phan tir cua B.

(b) Khi d6t chay hoan toan 2,24 lit (dktc) hdn hop 1 chi thu duge CO, va H,O véi khdi lugng

tuong Ung 1a m; gam va m, gam. Tim m;, m.

2/ Bét chay hoan toan 3,56 gam hdn hop gdm CH;COOH va CH;:COOC,H;s thu duoc 3,136

lit khi CO, (dktc) va x gam nude. Mit khac, dun nong 3,56 gam hon hop trén véi dung dich

NaOH du, sau khi phan ng xay ra hoan toan thu duoc p gam CH;COONa. Viét cac phuong

trinh héa hoc va tim x, p.

Hudéng dén giai

1/

(a) Xét hon hop 1: Hai chat A va B c6 s6 mol bang nhau:
= M,+M_ =58 (1)
Xét hdn hop 2: Hai chit A va B ¢ cung khéi lugng: Chon khdi lugng mbi chat 1a 1 gam.

1+1 30
= - =""28
1.1 2
e Me 2)
(M, =28
T (1) va (2) tacd e (Vi M, < Mg)

(b) Khi dbt chay A va B chi thu dugc san pham 13 CO, va H,0. Viy véi
Ma =28 = A: khi CO; Mg =30 = B: khi HCHO
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Hén hop a: Mo m‘hl% =0,1mol = n_,=n
2CO +0, - — 2CO,

005 — 005 mol

HCHO +0, - — CO, +H,0

0,05 — 0,05— 0,05 mol

= m=m, =(0,05+0,05).44 =4,4 gam
— IT‘IE:mH?D =0,05.18 =0,9gam

01

HCHO

=0,05 mol

2/
3136

=n, _TA=U*14 mol
CH,COOH +20, — — 2C0,+2H,0
a — 2a— 2a mol
CH,COOC,H,+0, — — 4C0,+4H,0
b - 4b— 4b mol
_ | 60a +88b =356 _ 'a=0,03 ol

2a+4b=0,14 'b=0,02 mol

= m, ,=x=(2.0,03+4.0,02).18 =2,52 gam

Khi cho hdn hop trén tac dung v6i dung dich NaOH:
CH,COOH +NaOH — — CH_COONa +H_0

0,03 - 0,03 nol
CH,COOC,H,+NaOH — — CH COONa +C,H.OH
0,02 - 0,02mol

Mey coone =P =(0,03+0,02).82 =4,1 gam

Khéi luong ‘muéi:
Cau 10: (Dé t!li cua S& HN‘2012-2013)

1/ Cac hop chat X, Y, Z, T déu chtra C, H, O théa man:
X +60, — ' 6CO, + 6H,0

X — = 2Y +2C0,

Y+Z=-——T+H,0

T +50, — > 4C0, +4H,0

Xac dinh X, Y, Z, T va viét cac phuong trinh phan ting.

2/ Hon hop khi X gdm acetylene va hidro ¢ ty 16 mol 1a 1 : 2. Cho V (lit) (dktc) hdn hop X
qua bot Ni nung néng thu duge hdn hop khi Y gdbm 4 chat. Dan hdn hop Y tir tir qua dung dich
Br, du, sau phan tng thay ting 5,4 gam. D6t chay phan khi thoat ra thi thu duoc 4,48 lit CO

» (dkte) va 10,8 gam H,O. Tim V.

3/ Acid no don chire X tién hanh phan tmg este hoa véi ruou ethylic thu duoc este Z. Sau
phan tmg, tich hdn hop Y gdm este, acid, alcohol. Chia 29,6 gam Y thanh 2 phan bang nhau:
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- Phan 1: Phan tmg véi 125 ml dung dich NaOH 1 M, thu duoc dung dich chira m gam mubi
va 6,9 gam ruou.
- Phan 2: D6t chay bang khi oxi du thu duoc 29,7 gam CO, va 13,5 gam H,O.
(a) Viét cong thirc cau tao cia X, Z.
(b) Tim m va tinh hiéu suat phan tng este hoa.
Huoéng dén giai
1. Xac dinh cac chat X, Y, Z, T
X+60,; — — 6CO, + 6H,0
= Phan ing taora 6 C, 12 H, 18 O, ma da c6 12 O tham gia phan Uing
= Xc66C,12Hva6 O = CTPT cua X: C¢H20¢
=X 1a glucozo (CsH206)

C6H1206 (X) - 2Y+ 2C02
=Yc62C,6H,1 0= CTPT cuaY: C,HsO
= Y la ancol ethylic: C;HsOH

T+ 50, — " 4CO;, + 4H,0
= Phan ing taora4 C, 8 H, 12 O ma da c¢6 10 O tham gia phan ing
=Tco4C,8Hva2 O = CTPT cua T: C;Hs0O,
= T la etyl axetat: CH;COOC,Hs

CHO (Y)+Z T CHyO, (T) + H;0
=7¢602C,4Hva2 0O = CTPT cua Z: C,H,0O,
= Z la acid axetic: CH;COOH
Céc phuong trinh phan ing x4y ra:

CsH12Os — tU__) 6CO; + 6H,O

leé men

C6H1206 - - 2C2H50H+ 2C02

C,HsOH + CH;COOH & CH;COOC,Hs + H,O

CH:COOC,H; + 50, — = 4C0, + 4H,0
2.
Céch 1
Qua trinh phan tng:

CH,|
(CH, i x(mol) o |GoHd

—_—

Hy:2x(mol) Y " |CH,| o [CO;:448(L)— ng, =02 (mol)

- —

H, | % |H,0:108(g)~ n, , =0,6(mol)

B2, Am=5,4(qg)

Khdi luong hén hop Y: m, =54+0,212+0,62=9(g)— m, =26x+4x=9— x=0,3
Thé tich hdn hop khi X: Vx =2%4.3x=30,3.224=2016L

Céch 2:
Cho V(lit) hdn hop X qua bdt Ni nung néng thu dugc hdn hop Y gom 4 chat
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= Cac phan tng hod hoc xay ra:

CH, +H, ~ e C.Hy (1)
CH, +2H, =" H; )
':2 HE
C,H, :xmol
|CH,,, :ymol

H2 o

= Hon hop Y gém: !
Dan hén hop Y tir tir qua dung dich Br, du: C,Ha, C,H, phan tng hét con C,He, H, khong
phan Grng

Csz + 2BI'2 - CszBI’4 (3)

C2H4 + BI’z - C2H4BI'2 (4)

. - I

Sau phan g thay tdng 5,4 gam = Mety) * Mettgry) =5 = 26x + 28y = 5,4 ()
Khi thoat ra la: C2H6 va Hz
D6t chay phan khi thoét ra thu dugc: 0,2 mol CO, va 0,6 mol H,O

2C,Hs + 50, — = 4CO, + 6H,0 (5)

2H, + 0, — = 2H,0 (6)

_Neo, _
nCZHE S —D,l'[m}$ nC2H2[2] =0, 1(mol); HHEL'E] =0,2(mol)

Tu (5) = 2

3
Ty0 5 =3 Meo, :U,B{mol}= N0 =0.6- Ny g5 =0,3(mol)

Tir (6) = Ny, i6) =My 5 = 0r3(mol)
Trong hon hop X co:
ety 00 =N, m* Nyt 2% Mo, ) =X+ 0.1+ y(mol)
Ny =My My My ey =X+ 0,2+0,3=x+0,5(mol)
M0 _1_ x+01+y 1

== - ——_= X+2y=03
nHz[x] 2 x+0,5 2

= )
Tu (1) va (IT) = x=0,1 (mol); y = 0,1 (mol)
GH:03mol ' 0340,6).22,.4 =20,16(1)
Vay trong X c6 ! H, :0,6mol
3.

(a) Cong thirc tong quat cua acid no, don chirc X: CrH20.,COOH

Céc phan trng hoa hoc xay ra:
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C H CDOH+CHDH;:_ C H,..,COOC,H; + H,O

2wl 2mel

C,H,,.,COOC,H, +NaOH — C_H, ,COONa+C,H.OH

C_H, ,COOH + NaOH— C H, ,COONa+ H,0

C H,.,COOC H, 3"”

n o2l

C,H,, ,COOH + el

_— 50, ~ 2. (n+1)CO, +(n+1H,0

t
C,H.OH +30, - © 2C0, +3H,0
"k, cooc,Hs =X {mﬂ

e 1y, coon =Y (mol)
N 1 on =2(mol)

Pit: trong % hon hop Y.

X(14n+ 74) + y(14n + 46) + 46z = 2";"6

. x =14,8(g)
Khoi lugng 2 hon hop Y 1a:

fnruaoH =My + Nege =X +Y =0,125(ol)

Mephson =Neste ¥ Mancot (v) =X+ 2=

Theo phuong trinh (2) va (3): "
Neo, =(N+ 3Nege + (N4 + 20,y
=(n+3)n_,. +(n+)n_, +3n_

Theo phuong trinh (4), (5) va (6): '

Nco, =x{n+3}+y{n+1}+zzzzj: ~0,675(mol)

= | — rin,:J - I"Imz =z=0,075

Mo =X(N+3+y(n+1)+32 :113;' ~0,75 (mol)

'x=0,075
= 4 — ﬂ:2
y=0,05

Cong thirc ctia X va Z lan luogt 1a: C,H;COOH va C,HsCOOC,H;

- OH 0. CHs
HyC \’( HEC/\”/ ~

0 0
axit propanoic etyl propionat
CTCT cua X CTCT cua Z
* < =96(x+vy) =12
(b) Khoi lugng mudi C2H5COONa thu dugc: Me 1 coona =HAX+Y) {g}
Myitbanfaa — Naitds © :D:D?S"‘ 0,05=0,125(moal)

=
. Mol banfisa = Manl a6 ¥+ Mese =0,075.2=015(mol)

H ="ee 1009 = %11255
Hi¢u suat phan trng este hoa: Masit '

-100% =83,33%

Gido vién: Tran Thanh Binh

9 0,15 (mol)

1)

(2)
(3)

‘0 —£, (n+3)CO, +(n+3H,0 (4)

(3)
(6)

=12(g)
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Cau 11: (Dé thi ciia S& HN 2013-2014)
1/ Cho so do chuyén hoéa:

Z

_‘-l-' 1
(C)—= (D) —=(E)

(A) —= (B) < Ly

(G)— (H) —= (I) —2= (F)

=~ (F)

Trong do: A, B, C 1a nhiing hop chét hiru co khac nhau; D, E, G, H, T 1a nhirng hop chit vo co
khac nhau; F 13 bari sunfat va My +18 = 2Ms. Viét cac phuong trinh héa hoc theo so d6
chuyén hoéa trén.
2/ Cé 5 dung dich gém Ba(NOs),, Na,COs, MgCl,, K,SO, va Na;PO4 dugc dung trong 5 lo
(mdi lo chi chira mot dung dich); danh s6 thir tu cac lo tir 1 dén 5 khong theo trat tu cac chat
héa hoc. Xac dinh tén cua mudi co trong mdi lo ban dau, viét cac phuong trinh héa hoc minh
hoa. Biét rang:

— Dung dich trong lo 1 tao thanh két tua trang véi cac dung dich trong lo 3, 4.

— Dung dich trong lo 2 tao thanh két tia tring véi dung dich trong 1o 4.

— Dung dich trong 1o 3 tao thanh két tia trang véi cac dung dich trong lo 1, 5.

— Dung dich trong 1o 4 tao thanh két tha véi cac dung dich trong lo 1, 2, 5.

— Néu dem chét két tua sinh ra (do dung dich trong lo 1 tac dung véi dung dich trong lo 3)
phan huy 0 nhiét do cao thi tao thanh mdt oxit kim loai.
Huéng dan giai
1/ Ta c6: Ma +18 = 2Mz. D@ thiy 1 phan tir chit A va 2 phan tir chat B ¢6 sy chénh 1éch khdi
lwong phan tir tuong duong véi phan tir khoi ctia nude, nén A tham gia phan Gng thay phan
sinh ra B. Ttr d6 ¢6 thé két luan:

A 1a duong saccarozo Ci2H»01; G la COy;
B 1.’;1 C6H1206; H lél N32C03;
Cla CszOH; Y, la MgSO4;
D la CH;COOH; I 1a Na,SOy;
Y| lél Ba, Zz lé_ Ba(OH)z,
E 1a (CH;COO).Ba; F 1a BaSO..
7, la HzSO4;

Céc phan trng hoa hoc xay ra:

Ci2H»01 + HO — W, 2C¢H 1206

CeH1,0s — = = 2C,H;OH + 2CO,

C,HsOH + 0, — = #*™= CH,COOH + H,0

2CH;COOH + Ba — — (CH;COO),Ba + H»?
(CH3COO),Ba + H,SO4 — — BaSO.] + 2CH;COOH
CO, +2NaOH — — Na,CO; + H.O

Na,COs; + MgS0O4 — — MgCOs| + Na,SO,

Na,SO,; + Ba(OH). — — BaSO.| + 2NaOH
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2/ Trich mAu thir vao cac 6ng nghiém va danh sb tha ty twong Gng véi cac lo hoa chat ban
dau. Lay lan luot tirmg mau thir trén voi cac mau thir con lai, quan sat hién tuong, ta thu duoc
bang két qua sau:

M?lu thfl' Ba(NO3)2 N&2C03 MgClz KQSO4 Na3PO4
Ba(NOs), | — Két tia trang | — Két tua trang | Két tia tring
Na,CO; | Két tia triang | — Két tha tring | — —
MgCl, - Két tha trang | — - Két tha tring
K>SO, Két tia trang | — - — -
Na;PO, | Két tia trang | — Két tha tring | — —

Chu thich: Ky hi¢u “—": khong hién tuong

Tir bang két qua va dir kién dé bai dua ra, c6 thé két luan:

— Dung dich trong lo 4 tao két tha véi dung dich trong 1o 1, 2, 5, nén dung dich trong lo
s6 4 1a Ba(NOs),.

— Dung dich trong lo 2 tao két tiia v&i dung dich trong lo 4, nén dung dich trong lo s6 2 1a
K,SO..

— Dung dich trong lo 1 ¢6 thé 1a Na,COs hodc NasPO,. Néu lay két tia do dung dich
trong lo 1 tac dung véi dung dich trong lo 3, phan huy & nhiét d cao, thu dugc oxit
kim loai, nén lo 1 dung dung dich Na,CO; va lo 3 dung dung dich MgCl,; lo 5 dung
dung dich Na;PO..

Céc phan ting hoa hoc xay ra trong qua trinh thi nghiém:

Ba(NOs), + Na,CO; — — BaCO;| + 2NaNO;
Ba(NOs), + K,SO, = — BaSO0.] + 2KNO;
3Ba(NOs), + 2Na;POs — — Ba3(POs),| + 6NaNO;
Na,CO; + MgCl, = — MgCO;] + 2NaCl
2Na;PO; + 3MgCl, — — Mg3(POs),] + 6NaCl

MgCO; —“ MgO + COxt

Cau 12: (Pé thi ciia S& HN 2013-2014)

1/ Néu va giai thich hién tuong xay ra khi tién hanh cac thi nghiém sau:

— Nho vai giot dung dich I, lodng vao dung dich nudc ép qua chudi xanh.

— Cho nudc ép qua chudi chin vao dung dich AgNO; trong NH; du, sau d6 dun néng nhe.
2/ Tién hanh 1én men m gam glucose thanh C,H;OH v&i hiéu suat 75%, rdi hap thu hét luong
CO; sinh ra vao 2 1it dung dich NaOH 0,5 M (D = 1,05 g/ml) thu duoc dung dich chira hon
hop 2 mudi c6 tong nong d6 3,211%. Viét cac phuong trinh hoa hoc xay ra va tim gia tri cia
m.

3/

Este X tao bdi glycerol va 3 acid hitu co C,H,,-#COOH, C\,Hm:+1COOH, CH1iCOOH (n,
m, X > 0 v 1 s6 nguyén; cac acid déu c6 tinh chat hod hoc twong ty CH;COOH). Tron a gam
X véi t mol hdn hop Y gém CyHanii COOH, CoHamii COOH, CHa,}COOH thu dugc b gam
hdn hop Z. Néu cho b gam hdn hop Z tac dung véi dung dich NaOH du (hiéu sudt ca qua
trinh 1a 80%) thu dugc 1,84 gam glycerol. Mit khac, néu d6t chay hoan toan b gam hdn hop
Z thu duogc V lit khi CO, (dktc) va 7,2 gam H,O.
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(a) Timgid tricua V.

(b)r ~ r 14 2

Biét trong hon hop Y cac chat c6 s6 mol bang nhau va t = 0,015 mol, tim gia tri ctia a, b.
Huéng dén giai

1/ Giai thich cac hi¢n tuong:

— Nho vai giot dung dich I, lodng vao dung dich nuéc ép qua chudi xanh, thy xuét hién
mau xanh tim. Vi nudc ép chudi xanh c6 chua tinh bot.

— Cho nudc ép qua chudi chin vao dung dich AgNOs/NH; du, sau d6 dun nong nhe, thiy
xuat hién 16p bac kim loai bam 18n thanh dng nghiém (binh dyung). Vi trong nudc ép
chubi chin chira dudng glucose CeH,0s, dd tham gia phan tng oxi hoa — khir voi
AgNO;/NH;. Phuong trinh phan ng:

C.H,,0; + 2AgNO, + 3NH, — "~ C_H,0.COONH, + 2Ag+ 2NH,NO,
Hoic c6 thé dung phuong trinh don gian sau:
CeHy,05 +AGO — i — CHy,0, + 2Ag

2/ Céac phan trng hoa hoc xay ra:

CeH..05 — @ 2C,H;0H +2C0, (1)
CO, +2NaOH — — Na,CO, + H.,O (2)
X P X

CO, + NaOH — — NaHCO, (3)
y y y

Goixvay 1an luot 1a s6 mol Na,CO; va NaHCOs. Ta co:

— Khéi lugng dung dich mudi sau phan tGng: 44 (x+y)+210° 1,05=2100+44(x +y) gam

— Nong dd % cua 2 mubi trong dung dich la:
o, 106x+84y

-100% =3,211%

2100+ 44(x+y)
= 104,58716x + 82,58716y = 67,431 1)
— S6 mol NaOH phan tng 1a: 2x+y=2:05=1 (I
'104,58716x + 82,58716y =67,431_ [ x=0,25m0l
Tir (I) va (1), suy ra: (&*Y=1 'y=0,5mol

180 (x+y)
3 5 . Mehin0s =5 780,
Theo phuong trinh (1), (2) va (3), ta co: 2 -75%
3/ Goi cong thirc chung ca 3 acid 1a; CrHanCOOH
(C,H,,.,C00),C,H,

=90 (gam)

Cong thuc 01”1~a este X co6 dang:
Cho b gam hon hop Z tac dung véi NaOH, xay ra phan tng:
C,H,,.,COOH + NaOH — — C H,. ,COONa+H,0
(C,H,..,CO0),C;H; +3NaOH — — 3C H,,,,COONa+ C,H,(OH),
Pét chay b gam hdn hop Z, xdy ra phan tng:
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(3n+1)
2

C_H,,,,COOH + 0, — %= (M+1)CO, + (N+1H,0

(C_H,,.,C00), C;H, + (3n+5)0, — “= (3n+6)CO, + (3n+4)H,0

, i N =Ny ~_184 025 (mol)
So mol este X trong b gam hon hop Z la: 92 -80%
Tir phuong trinh phan g d6t chay acid, ta thiy sé mol CO, va H,O bang nhau; tir phuong

2 . Neg - Ny =2
trinh dot chdy este, ta thay: %z ™" estex

= n, :Z Neo, - Zan _

2
2. . LV
The tich khi CO, thu duoc la:

0,025= ¥ne, =0,025 2+ ?15

=0,45mol
co, =0,45-22,4=10,08L
2
£ Neg. =(M+1) n_; +(3N+6) n
B4o toan nguyén to cacbon, ta co: -z (M+1) Ny +(3N+6) Ny
= 0,45=(n+1 0,015+ (3n+6) -0,025= N :g

N . m,,,. =0,015 (14n + 46) =0,015 (14 > + 46) =1, 355 (gam)
Khoi luong acid da dung 1a: 6
N a=m._, =0,025(48n+176) =0,025 (48 > +176) =8 2 (gam)
Khoi luong este da dung la: 6
Khdi lugng hdn hop Z 1a: D =M + Mg, =1,355+82=9,555(gam)
Ciu 13: (D¢ thi ciia S& HN 2015-2016)
1/ Hay lua chon thubc thir dé phan biét cac dung dich riéng biét sau bang phuong phap hoa
hoc (néu rd cach tién hanh va néu hién twong ctia mdi thi nghiém): glucose, sucrose (hay
saccharose), tinh bdt loang, rugu ethylic.
2/ Sau khi thu hoach lua, mot luong 16n rom, ra duoc tan dung cho nhiéu muc dich khac nhau
nhu tréng nam, lam thirc dn cho trau, bo, G trong bé biogas hay d6t 1dy tro, tron véi phan
chudng dé bén cho ciy trong. Tai sao khi bon phan chudng, ngudi nong dan thudng tron
thém tro.
Huéng din giai
1/ - Trich bon mAu thir: sau d6 cho dung dich Br, vao bén mau, miu ndo lam mat mau dung
dich brom thi d6 1a glucozo.
Pu:
CH,OH - [CHOH|, - CH =0 +Br, — — CH,OH- [CHOH |, - COOH + HBr.

_ Cu(OH),

- Trich ba mau con lai ra ba 6ng nghiém, sau dé6 cho vao tirng mau, mau hoa tan

duoc “*(OM 13 sucrose.
py: 2C2H.:0,, +Cu(OH), — —[C.H. 0, |, Cu+2H,0

- Trich hai mau thir con lai ra hai éng nghiém, 1oi cho iot vao lan luot hai 6ng nghi¢m,
6ng tao mau xanh tim thi d6 1a tinh bot, ng con lai 1a ruou ethylic.
2/ Khi bén phan chudng thi ngudi nong dan thudng tron thém tro, vi trong tro khi d6t rom s&
con lai mot phﬁn cac nguyeén t6 P, K, Ca, Si...co gia tri vé mat khoang chét cho cay tréng, tro
& dang mun nén giit 4m cho dét va cdy ciing dé hap thu.
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Cau 14: (Dé thi ciia S& HN 2015-2016)

1/ Mét loai xang chtra 4 alkane c6 thanh phén s6 mol: 10% CsHie; 50% CsHis; 30% CoHao;
10% CioHa.

(a) Khi dung loai xang nay lam nhién liéu cho mot loai dong co can tron 13n hoi xang véi mot
luong khong khi vira du theo ty 16 thé tich nhu thé nao dé xing chdy hoan toan thanh CO, va
H,O. Biét khong khi ¢6 chira 20% O, va 80% N (theo thé tich).

(b) Gia sir mdt xe may chay 100 km tiéu thu hét 1,495 kg xang noi trén. Hoi khi chay 100 km,
chiéc xe may d6 da tiéu thu hét bao nhiéu lit oxi ctia khong khi va thai ra méi truong bao
nhiéu lit CO,? Céc thé tich khi do & dktc.

2/ Dan 1,68 lit (dktc) hdn hop khi A gdm hai hidrocacbon mach hé vao binh dung dung dich
brom du, sau phan tng thdy khéi luong binh ting thém 0,63 gam. Xéc dinh coéng thitc phin
tir, cong thirc cau tao va tinh thanh phan phan trim theo thé tich ctia mdi chat trong hdn hop
d,, =10,6

Ay

A. Biét cac phan ung xay ra hoan toan va -

3/X va Y 13 2 acid hitu co don chire c6 cong thire chung 13 S O (ohan tir Y nhidu hon

phan tir X mdt nhém — CH,). Tron X véi Y theo ty 16 mol 1 : 1 thu duge hon hop A. Phan tir
ruou Z co6 s6 nguyén tur carbon bang s6 nguyén tir carbon trong phan tir X va c¢6 cong thurc

téng quét C,H.,....(OH), (a 1a s6 nhom — OH). Tron Z vao hdn hop A thu duge hdn hop B. Bé
débt chay hoan toan 0,34 mol hon hop B can dung vtra du 29,12 gam oxi, thu dugc 51,4 gam

hdn hop khi K gdm CO, v hoi nude. Biét trong hdn hop K ¢6 219" phan tir khi.

(a) Xac dinh cong thirc phan tir ciia X, Y, Z.

(b) Pem 0,34 mol hdn hop B dun véi H,SO, dic dé thuc hién cac phan tng este hoa, sau phan
g thu dugc m gam hdn hop D gém 5 este (céc este co s6 mol bang nhau va 75% luong chat
Z da tham gia cac phan ting este hoa). Tim gia tri cia m.

Huéng dan giai:

1/

(a) Goi s& mol xding 1a x = 10%C;H, (0.1x):50%C,H, (0.5%):30%C, H, (0,3x): 10%C, H., (0.1x)

d6t chay trong khong khi c6 20% O, (y mol) va 80% N, ¢6 s6 mol 1a 4y mol ( ty 1é thé tich
bang ty 1& s6 mol).

Pu:

C.H, +110, —*— 7CO, +8H,0

25
ClsHls +%D: i SCD: +'_;|H:{:I

C,H,, +140, — —9CO, +10H,0

3
C,Hy # i{j; —,— 10CO, +11H,0 A A ..o 2n, =2n_, +n
Dua vaodphan trng ta thay bao toan nguyén to oxi: =~ % ~
suy ra:
v.2 =2(0,1x.7+0,5x.8+0,3x.9+ 0, 1x.10) + (0, I1x.8+ 0,5x.9 +0,3x. 10+ 0, 1x.11)

H.O
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()
WKhbi luong cua xing 13 1,495kg = 1495 gam tmg voi:
m=m., +m., +m., +m =0,1x.100 +0,5x.114+ 0,3x. 128+ 0, 1x.142 =119, 0x

= 119,6x =1495= x =12,5mol

Ma

2.y =25,7x =25,7.12,5 =321,25= y =160,625 =n,,
|

=V, =100,025.22,4 =3598(1)

M., Oy gHan

BLuong CO, thai ra moi truong:
n., =0 1x7+05x8+0.3x9+0.1x.10=105mol

L '1]:

+d,, =106= M, =1062=212= coﬂ-lrflﬁ} Vaff H,, .., (viladhineéin =2, 3hoaéd)
cE amo bmeal

cosoanol |aal 60t | aa vad.
*Vi CH, khoégphah 6iig voiB romnea khodl 66hgtaég0,63gam=m. "

2 2

_16a+0,63 _
Joh (a2 T {a:[},ﬂﬁ
a+b:1‘6§:[},[}?5 (b=0,015

2/
«0,015.(14n+ 2- 2k) =0,63= 14n+2- 2k =42= n=3k =1

= ho& hdpA gonCH, (0,06mol ) va€ |H_(0,015mol )

T

L]
= %V, =%n_, :w =80%,%V_,, =100- 80 =20%.
: : 0,075 s
3/
. pn ma s 10210
+51 4gamK goenCO. vadd_Odngvolsoanoln=————— =1 /ol
L4ga P ‘ ‘ 9 6,023.10% 1

(44n,, +18n,, =514 [n, =08
: _ _, |Meo,

- N *#N, o =L7 n,, =09
Cau 14: (Dé thi cia S& HN 2017-2018)
Cau II (2,0 diém)

1/ Hon hop X gém mot carboxylic acid no, don chirc, mach hé va mét alcohol no, don chire,
mach hd. Cho m gam hén hop X vao binh chira Na du thiy thoat ra 0,25 mol H, va khéi
lugng binh ting thém 18,3 gam. Mit khac, cho m gam hdn hop X vao binh chira dung dich
NaHCO; du thay thoat ra khi CO, va khéi luong binh ting thém 14,4 gam. Gia thiét cac phan
g déu xay ra hoan toan, cac khi khong tan trong nudc va nude bay hoi khong dang ké. Xac
dinh cong thirc cia mdi chat trong hén hop X.
2/ Hén hop A gom C,HsOH, C;H,0H, C;HsOH, CH;0H va H,O. Cho m gam hdn hop A vio
binh chira Na du thu duoc 4,48 lit H, (dktc). Mat khac, khi dét m gam hdn hop A thu dugc x
gam CO, va 18 gam H,O. Gia thiét cac phan tng déu xay ra hoan toan. Viét cac phuong trinh
hoéa hoc xdy ra va tim gié tri ctia m, X.
Hud6ng dén giai
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1. Goi cong thic acid RCOOH, an col: R’OH
* X +Na:

2RCOOH + 2Na — 2RCOONa + H,
2R’OH + 2Na — 2R’ONa + H,

n, =2n, =2.0,25=0,5mol
Theo phuong trinh:  * " (mol)

mh]rhta ng :rnk - rT'IH:_" nL :18,3"‘[], 25.2 :18,8{(;]31’1]

* X+ NaHCO;

RCOOH + NaHCO; — RCOONa + CO,+ H,0O

My s ng =%~ Mg, = Mg =M -m —=18,8- 14,4 =4, 4 gam)
4,4

= Neg, ~ =0,1{mol) =g
- n,.,, =0,5- 0,1=04(rol)
M, _188 =376 , , .
Ta 05 < 44 (acid c6 PTK nho nhat) — Chit c6 M<44 13 ancol, vay ton tai duy
nhat ancol: CH;:OH (M = 32g/mol) m ancol = 32.0,4 = 12,8g —mgrcoon = 18,8 — 12,8=6g
6

Moo === =00
M rcoon = 0L — CH;COOH

Ny o =1(mol)— n, , =2(mol)

2.
Goi cong thirc chung ctia hdn hop 13 C,Haw OH
2 C,H21OH + 2Na — 2 C,H,+1ONa + H,

n, =2n, =2.0,2=0,4mol)=n,,

C.H>.+1OH + 3nO, — nCO, + (H+1) H,O
Ta ¢6 Nenn, L on =Mhe = Meg, = Mg, =1- 0,4=0,6(mol) =n_,

x=": 44=0,6.44=26 4 (gam)

m=mc+ my+mo=12.0,6 +2.1+0,4.16=15,6g.

Céu 15: (D¢ thi ciia S& HN 2017-2018)

Cho 2,34 gam Mg vao 250 ml dung dich X chtra hdn hop Fe(NOs); 0,12M va Cu(NO:),, sau
mot thoi gian thu dugce 3,78 gam két tha va dung dich Y chua 3 mudi. Loc bo két taa, cho
dung dich NaOH dén du vao dung dich Y (trong diéu kién khong c6 khong khi) thi luong két
tia 16n nhét thu dugc 13 8,63 gam. Viét cac phuong trinh héa hoc xdy ra va tinh ndng do mol
cua Cu(NOs), trong dung dich X.

2/ Cho X, Y la 2carboxylic acid don churc, mach ho ( M, <M, ), Z 1a lalcohol no, hai chuc,
mach hé. T 14 este2 chire tao bai X, Y va Z. Dot chay hoan toan 13,76 gam hon hop E gém X,
Y, T béng mot luong O, vira du thu duogc 11,2 lit CO; (dktc) va 6,48 gam H,O. Mat khac, cho
13,76 gam hon hop E vao binh chira lugng du dung dich AgNOs/NH; dun néng thi thu duge
t61 da 25,92 gam Ag.

(a) Xac dinh cong thirc cua cac chat X, Y, T.

(b) Cho 13,76 gam hdn hop E vao binh chtra 150 ml dung dich KOH 2M dun néng, sau khi
phan trng xdy ra hoan toan, c6 can dung dich dugc m gam chét ran khan. Tim gia tri ciia m.

46
Gido vién: Tran Thanh Binh



Hudng dan giai
1 Mg :0,09'?5; nFe{HDg]s =003

Goi x 1a s6 mol Mg phan tng véi Cu(NOs),; a 1a ndng d6 ctia Cu(NOs), ban dau
Phuong trinh HH:

Mg + 2F€(NO3)3 - Mg(NO3)2 + 2F€(NO3)2 (1)

mol: 0,015 0,03

Mg + Cu(NO;), = Mg(NOs),+ Cul (2)

mol: X X X
Mg(NO3), + 2NaOH — Mg(OH),! + 2NaNO:; (3)

mol: (0,015+x) (0,015+x)
Fe(NOs), + 2NaOH — Fe(OH),! + 2NaNO;(4)

mol: 0,03 0,03
Cu(NO3), + 2NaOH — Cu(OH),! + 2NaNOs(5)

mol: 0,25a—x 0,25a—x

Dd Y chtra 3 mudi nhu vay phai c6 Mg(NOs),, Cu(NOs), du, Fe(NOs); hét nhung Fe(NO),
chua phan Umg;: Mg(NOs).: (0,015 + x) mol;

FC(NO3)21 0,03 1’1’101;

Cu(NOs).: (0,25a — x) mol.

58(0,015+ x)+90.0,03+98(0, 25a- x)=8,63 __ [x=0,045

12,34 24(0,015+ x)+ 64x =3 78 |la=0,28

2. a) Xac dinh cong thirc cua cac chat X, Y, T

b) Tim gia tri cia m

a) Cong thirc cac chat:

Do E tham gia phan trng trang bac nén: X: HCOOH a mol;

Goi cong thirc cua Y: CiHon1COOH b

mol;

T: HCOOC,,H2nOOCC Hzp412¢ ¢ mol
0,5.44+6,48- 1376

N ) ~0,46mol
Bdo toan khoi lugng: 32
Bao toan oxi: = atb+2c=05+0,18-046=0,22
Na=0,24 = a+¢=0,12= b+c=0,1
Moo, — a + b(n+1) + ¢(m+n+2)=0,5 ;
Mo = a + b(nt+1-k) + c(n+m+1-k) = 0,36

n

co. Mo~ 05-036=0,1k+c=0,14
Do0<c<0,1 = 04<k<14=k=1= ¢c=0,04;b=0,06;a=0,08

Ta co: 0,08 + (n+1)0,06 + (n + m
+2)0,04 =0,5

= 55+2m=14= n=2;m=2

X: HCOOH 0,08 mol ;
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Y: C,H;COOH 0,06 mol ;

T: HCOOC,H,O0OCC,H; 0,04 mol

b) Chét rin gém: HCOOK: 0,12 mol ; C,H;COOK: 0,1 mol ; KOH du: 0,08 mol
- m=0,12.84+0,1.110 + 0,08.56 = 25,56 gam

Céu 16: (D¢ thi ciia S& HN 2017-2018)
1/ D6t chay hoan toan 16,4 gam hon hop A gdm 2carboxylic acid don chirc X, Y va leste don
chirc Z thu duoc 0,75 mol CO, va 0,5 mol H,O. Mit khac, cho 24,6 gam hon hop A vao binh
chura 160 gam dung dich NaOH 10% dun nong, sau khi cic phdn tng xdy ra hoan toan thu
dugc dung dich D (nudc bay hoi khong dang ké). Co can toan bo dung dich D thu dugc CH
;OH, 146,7 gam H,O, m gam chét ran khan E. Tim gia tri cia m.
2/ Hoa tan hoan toan 10,42 gam hén hop X gdm FeS,, FeS, Cu,S, MgS, ZnS trong dung dich
H,SO, déac, nong thu dugc dung dich Y chi chtra m gam hdn hop cac mudi sunfat trung hoa
va c6 11,2 lit khi SO, (dktc) 1 san pham khir duy nht thoat ra. Thém tir tir dung dich Ba(OH)
» dén du vao dung dich Y thi lugng két tha 1on nhét thu duoc 13 43,96 gam. Tim gié tri cua m.
Huéng dan giai
1) Tim gié tri cia m

o, =0,75.44+0,5.18- 16,4=25,6gam _ M —25'6—"3 8mol
BTKL: 3
BT O: Ni64 gamhh = 0,75 + 0,25 — 0,8 = 0,2 mol= N246 gamhh = 0,21,5 = 0,3 mol

Myeon = 160.10% = 16 gam = "0 vone dung dennvaon =160 — 16 = 144 gam
= mHZ sinhra = 146 7 — 144 = 2 7 gam

Nacid = N0 sinhra= 0,15 mol ; Nese=0,3 — 0,15 =0,15 mol = Nenom

Bao toan khéi luong: 24,6 + 160 =m + 0,15.32 + 146,7 = m = 33,1 gam
2) Tim gia tri cua m

Goi N, S0, — _ Ny ©= 2 mol ; Naaony, =Nspz (v, =bmol

Bao toan khdi lugng: m + 171b = 43,96 (I)

Bao toan luu huynh: nsx)=b + 0,5 —a = Mkimioasi = 10,42 —32(b + 0,5 — a)

= m=10,42 - 32(b+ 0,5 —a) + 96b (II)

Bao toan khdi lugng: 10,42 + 98.a=m + 0,5.64 + 18.a (11I)

Tu (I), (IT) va (IIT) ® m = 20,02 gam ; a= 0,52 mol ; b= 0,14 mol

Cau 16: (Pé thi ciia S& HN 2018-2019)

Hdn hop X gdm 2 rugu (alcohol) CH;OH, C,HsOH c¢6 ciing s6 mol va 2 acid C,HsCOOH, C
sHs(COOH),. Bét chay hoan toan 11,16 gam X can vira du 60,48 1it khong khi (dktc, khong
khi chtra 20 % oxygen va 80% nitrogen theo thé tich), thu duoc hdn hop Y gdm khi CO, va
hoi nuéc. Dan toan bd Y di qua dung dich nude voi trong du, sau khi cac phan tng xay ra
hoan toan, thdy khéi lwong dung dich giam m gam so véi dung dich ban dau. Biét khi
nitrogen khong tan trong nudce. Tim gia tri cua m.
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CH,OH(x)
‘ C.H,OH(x) [0,(0.54)
} CHO,  [N,2.16)
C,H, O,

11,16¢g 2,7 mol
Goi cong thirc chung cua 2 ancol 1a C,Howio O —n=(x+2x)/2x=1,5—C, sHs0

— Toan hdn hop c6 dang sb C=1,5 s6 O

Goi s6 mol CO, va H,O 1an luot 1a x va y—>BTKL: 44x + 18y = 28,44

Bao toan khdi lugng trong X ¢6: mX=mC + mH +mO

— 11,16 = 12x + 2*y + 16*2/3x

— x=0,45; y= 0,48

m dung dich giam = mCaCQO; — mCO, -mH,O= 100*0,45 — 44*0,45 — 18 * 0,48 =16,57 gam
Cau 16: (Dé thi ciia S¢ HN 2019-2020)

— CO,+H.0

Hdn hop X gdém ruou Y no, don chirc, mach hd (Y ¢6 cong thirc tong quat 1a CnHl"'*'OH) va

carboxylic acid Z no, hai chirc, mach hd (Z c¢6 cong thirc tong quat HOOC- C,.H,, - COOH ).

Dot chay hoan toan 24,44 gam hon hop X, thu dugc 16,92 gam nudc. Méit khac, néu cho
24,44 gam hon hop X tac dung voi natri (du) thi thu duoc 4,928 1it (dktc) khi Ho.
(a) Xac dinh cong thirc cdu tao thu gon c6 thé co cua Y, Z.
(b) Tinh phan tram khdi luong ctia mdi chat trong hon hop X.
Huéng dén giai
16,92 4,928

= = 0,94 mol: n

n = = = 0,22 mol
HO ™ 3 H. 24

[C]ﬂ13n+20:alnu
Dit s6 mol WHDDC - C_H, - COOH:b mol
+mx = (14n + 18)a + (14m + 90)b = 24,44 hay 14.(an + bm) + 18a + 90b = 24,44 (1)

+BTNT "H": "™ = (n + 1)a+ (m +1)b=0,94 hay an + bm +a + b= 0,94 (2)

+ Cho X tac dung voi Na du:
C.H2.+1OH + Na — C,H,+1ONa + 0,5H2
a — 0,5a (mol)
HOOC-C,,H2n-COOH + 2Na — NaOOC-C,,H,,-COONa + H,
b— b (mol)

=" =05a+b=022(3)

Lay (1) - 14.(2) dugc: 4a + 76b = 11,28 (4)
Giai hé (3) va (4) dugc: a=0,16; b =0,14. Thay vao (2) dugc: 8n + 7m = 32
n 1 2 3 4

m 24/7 loai 16/7 (loai) 8/7 (loai) 0 (nhén)

Vﬁy CTPTcuayY C4H1()O, CTPT cua Z 1é1 C2H204
CTCT cua Y: CH3-CH,-CH,-CH,-OH; CH;-CH,-CH(OH)-CH;, CH;-CH(CH;)-CH,-OH,
CH;-C(OH)(CH:)-CH;
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CTCT cia Z: HOOC-COOH
b) Hon hop X chtra: C;HsOH (0,16 mol) va HOOC-COOH (0,14 mol)
0,10.74

— %mC*H_:DH = Y 100% =48,445%

%m{(CO0H)2 =
¥

iy

Gido vién: Tran Thanh Binh

50



Gido vién: Tran Thanh Binh

51



	Widget:   C


