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XI. ANDEHIT (ALDEHID)

XI.1. Dinh nghia )
Andehit 12 m§t loai hop chat httu co ma trong phan tir ¢6 chira nhém —CHO
—C—H
g
( , nhom fomyl, formil).

XI.2. Céng thirc tong quat

R(CHO), n > 1 (n=1: Andehit don chuc;
n > 2: Andehit da chirc)
R: Géc hidrocacbon hoa tri n, R c6 thé 1a H,
¢6 thé khong c6

C«Hy(CHO), n>1

x>0

~ CyHy+n = (y + n) nguyén, duong, chdn
y+n<2n+2

CnH2n+2—2k—X(CHO)X (nzoa k=0: 1a27 3:,X21)

CnHZrl +2-m-— x(CHO)x x21

n=0

m: s& nguyén, duong, chin, c6 thé bang 0
(m=0,2,4,6,8,...)

Andehit don chic: | R-CHO R: Gc hidrocacbon hoa tri I, R ¢6 thé 1a H

CH,CHO x20
zCXHer] — CxHy+1
= (y+1)chin = y1¢&
= y+1<2x+2
= y<2x+1

CnH2n+2_2k_1CHO = CnH2n+1_2kCHO (1’120; k=0,1,2, 3, 4,)

CiHau+2-m-1ICHO = | CHap+1-mCHO (n=20; m=0,2,4,6,8,...)
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Andehit don chirc, no, mach hé:

CyH2n+1CHO | (n>0) Hay: | CuH2,0 [(n>1)

R-CHO (R: Géc hidrocacbqn hoa tri I, no
mach ho, cé the 1a H)

Bai tap 87

Viét cong thirc tong quat c6 mang nhom chirc cuia:

Andehit don chirc no mach ho.

Andehit da chirc no mach ho.

Andehit don chirc c6 chira mot lién két d6i C=C trong phan tir, mach ho.

Andehit don chtrc no, c6 chtra mot vong.

Andehit don chirc, c6 chira mot nhan thom, ngoai nhan thom 1a cac gbc hidrocacbon

no mach ho.

Andehit da chtrc ¢6 chira hai nhom chirc andehit no mach hé.

. Andehit da chirc ¢6 chira ba nhom chirc andehit, hai lién két d6i C=C, mot lién két ba
C=C, mét vong trong phan ttr.

S

g ™

Bai tap 87’
Viét cong thic chung c6 mang nhom chirc cua:

a. Diy dong dang cua andehit fomic (HCHO).

b. Chat dong dang véi andehit acrilic (acrolein, CH,=CH-CHO).

c. Diy dong ding ciia benzandehit (bezaldehid, C¢HsCHO).

d. Chat ddng ding vé6i andehit oxalic (HOC-CHO).

e. Chat dong dang véi xiclohexylmetanal (C¢H,,CHO, formyl ciclohexan).
f. Diy dong dang cinamaldehid (xinamandehit, C4Hs-CH=CH-CHO).

g. Diy dong dang ctaa crotonaldehid (crotonandehit, CH;-CH=CH-CHO).
Bai tap 88

a. Viét cong thirc tong quat c6 mang nhom chirc cua andehit A don chirc, khong no, co
mot ndi doi, mach ho.
b. Viét cac CTCT cb thé co cua A néu gbe hidrocacbon ciia nd co chira 3 nguyén tir
cacbon.
bS: 4 CTCT

Bai tap 88’
a. Viét cong thirc chung clia andehit A nhi chirc, chita mot lién két doi C=C mach hé.
b. Viét cac CTCT c6 thé c6 clia A cho biét khi dt chay hoan toan 1 mol A thi thu dugc
5 mol COa.
bS: 7 CTCT
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XI.3. Cach doc tén (Chu yéu 1a tén ciia andehit don chirc no mach hé)

Ankan D Ankanal (Mach chinh la mach C ¢6 chua

nhom —CHO va dai nhat. C ctia nhom
—CHO duoc danh sé 1)

Axit cacboxilic ——  Andehit cacboxilic
Cacboxilandehit

Mot s6 andehit c6 tén thong thuong (nén biét)

Thi du:

H—ﬁ—H (H-CHO , CH,0) | Metanal CH;—C—H

tana _ i Etanal
o) Anfiehit fomic ) Anfiehit axetic
Fomanfiehit (CH;-CHO) Axetanfiehit
(GH,0)
CH3_ CHZ_ CHO Propanal CH.—CH,—CH,— CHO Butanal
(C,HsCHO, C;H(O) Anfiehit propionic 3 2 Anfichit butiric
Propionanfiehit (GH,CHO, GH0) Butiranfiehit
3 2 1
CH;— ICH— CHO 2-Metyl propanal CH;—CH,—CH,—CH,—CHO | Pentanal
CH, Anfehit isobutiric

( C4H9CHO , C5H1 OO ) Anfehit n-valeric

(GH,CHO, CHg0) | 'Sobutiranfienit n-Valeranfiehit

4 3 2 1
CH3-ICH-CH2-CHO 3-Metyl butanal CH;-CH,-CH,-CH,-CH,-CHO Hexanal
CH; Anfiehit isovaleric ( CsH, ,CHO , CgH},0) Anfiehit caproic
(C4HoCHO, CsH,,0) | Isovaeranfiehit > e Caprol aniehit
3 201
CH,=CH—CHO | Propenal CHZ:(Ij— CHO 2—1\/{ety.l propene.ll-
(C,H;CHO, C3H40) | Anfiehit acrilic CH, Anfiehit metacrilic
Acrilanfiehit Metacrilanfiehit
crilanfiehi (C3HsCHO, C4H(0)
Acrolein

4 3 2 1 3-Phenyl propenal

CH;—CH=CH—CHO 2-Butenal @—CH— CH— CHO Anfiehit xinamic (trans)
(C;HsCHO, C4H(O) But-2-enal Xinamanfiehit (trans)

Anfiehit crotonic (trans)  ( C¢Hs-CH=CH-CHO ) (Cinamal dehid) (trans)
Crotonaniiehit (trans)

o CHO
Phenyl metanal p-Toluanfiehit Ol
CHO | anfiehitbenzoic < CHO | Anfiehit p-toluic
C.H-CHO Benzanfiehit ( CH;-C¢H,-CHO) p-Metylphenyl metanal
(CHCHO) | Fomyl benzen Salixilanfiehit
Anfiehit salixilic
o-Hinroxi bezanfehit
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HOC—CHO Etanﬁigl _ HOC-CH,-CHO Propanfiial
Anfiehit ox.al ic Anfiehit malonic
Oxaanfehit Malonanfiehit
Glioxa
CHO Anfehit o-ptalic
HOC-CH,-CH,-CHO Butanfia o-lftal anfiehit
Anfiehit sucxinic o-Nifomyl benzen
. o CHO
Suxinannehit HO
H H CHO
N\ — C/ H\ C— C/
o’ NcHo / Ny
o ' OHC CHO
Anfiehit maleic Anfiehit fumaric Anfiehit tereptalic
Mal eanfiehit Fumaranfiehit

Cis-2-butenfia
Bai tap 89
Doc tén cac chat sau day:

a. CH3 -CH2 -CH2 -CH2 -CHQ-CHO
C. CH3 -ICH' CHz' CHO

ua
T
o=t
¢
T

i. H-CHO

k. HO-CH,-CH,-OH

m. CH;—C—CH;
o)

0. CH;~CH-CH,
OH

Bai tap 89’
Viét CTCT ciia cac chat ¢ tén sau day:
Andehit axetic
Acrolein
Benzandehit
Butanal
Glixerin
Andehit metacrilic
. Isopren

B A T@oosw

Tereptalanfiehit

Trans-2-butenfiial p-Nifomylbenzen

b. CH,=CH-CHO

d. @CHz—OH
f ©/OH

h. CH=C—CHO
CH,4

j. CH;-CH,-CHO
. HOC-CH,-CHO

n. CH3_O_ CH3

p.

Glioxal
Fomandehit
Axetandehit
0-Cresol

Axit picric
Stiren

Angdehit acrilic

— e o

P
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Etylenglicol

0. p. Andehit oxalic

q. Toluen r. p-Xilen

s. Propylenglicol t. Andehit propionic
u. Ruou n-amylic v. Rugu sec-butylic
w. Axit benzoic X. Vinyl axetilen

y. Isobutilen z. Ruou alylic

XI.4. Tinh chét héa hoc

XI.4.1. Phan ung chay

CH,(CHO), + (x+%+%hoz 'y (x+n)CO, + (y;”nﬁo
Andehit Khi cacbonic Hoi nuéc

CoHan 2 (CHO), + (%)02 Ly @+x)C0, + (n+ DH0

Andehit da chirc no mach ho

3n+2

Callon+1CHO + (=5)02 s @+1CO, + (n+DHH0
(Cn+1H2q+20)
Andehit don chirc no mach ho
(1 mol) (n+ 1) mol (n+ 1) mol
Chi y:

Chi c6 andehit don chirc no mach hé (CTPT c6 dang CnH,,0) khi chay mdi tao s0 mol
H;O bing s6 mol CO,. Cac andehit da chuc, khong no hodc c6 vong khi chay déu tao so
mol H,O nho hon s6 mol CO,.

XI1.4.2. Phan @ng cfng hidro

N&i d6i C=0 ciia andehit (ciing nhu ctia xeton) tham gia duogc phan tng cong hidro (Hy)
véi sy hién dién chit xuc tac Ni (Nickel, Niken, Kén) hay Pt (Platin, Bach kim) hay Pd
(Paladium, Paladi) va dun nong dé tao nhéom —CH-OH (nhém chuc ruou bac 1,
—CH,-OH, d6i vé6i andehit; nhoém chirc ruou bac 2, -CH-OH, dbi voi xeton).

)

+1 0 1
R-CH=0 + H, _ Ny R-CH,OH
Andehit Hidro Ruou bic nhét

Chét oxi hoa Chét khr

+2 0

. 0
R-C—R + H —»ij) R—CH-R
0 _2OH
Xeton Hifiro Ro661L baé nhi

(Chaéioxi hoa) (Chaékhoi
Thi du:
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0 0 t0 -2 +1
H-C=0 + H, ——>  H—CH-OH
| - Ni |
H Hifiro H
(H-CHO) (Chaékhdg (CH;-OH)
Metanal Metanol
Fomanfiehit R&6uU metylic
(Chaéoxi hoa)
+1 0 Nl -1 +1
CH3 -CHO + Hz —0> CH3' CH20H
']itarja:]. ) ( Chaéikholi t Etanol
nne |t~ax§t|c R&6U etylic
Axetanfiehit
( Chaaoxi hoa)
+2 0 Ni 0 +1
CH;— I(I;_ CH; + H, t°—1> CH;— (le— CH;
Propagon Hifro P OHl 2
.. ropanol-
s haékh
Nimetyl xeton (Chagkhoj R66U isopropylic
Axeton
( Chaéoxi hoa)
. 0
HOC—CHO + 2H, NLt 5 HO.CH,-CH,-OH
Etanfiial Etanfiol-1,2
Anfiehit oxalic Etylenglicol
Glioxal
Ni,t
HOC-CH,-CHO + 2H, ———»  HO-CH,-CH,-CH,-OH
Propanfiial Propanfiiol -1,3

Anfiehit malonic

Luuy

Trimetylenglicol

L.1. Diéu kién cong hidro vao lién két d6i C=0 cua andehit, xeton giéng nhu didu kién
cong hidro vao lién két doi C=C, lién két ba C=C. Nhung cong hidro vao C=C,
C=C dé hon so véi C=0, nén andehit, xeton khong no khi cong hidro thi hidro cong
vao lién két d6i C=C, C=C ciia gbc hidrocacbon khong no trude rdi moi cong vao
lién két doi C=0 cuia nhém chue andehit, xeton sau. Do dé khi cho andehit, xeton
khong no, cong hidro thi ta thu dwgc rwou bac 1, rwou bac 2 no.

CnHon+2 -2k x(CHO)x

Andehit mach hé (no hay khong no)

Thi du:

CH,=CH-CHO + 2H,

Propenal
Andehit acrilic, Acrolein

CH;-CH=CH-CHO +
2-Butenal
Crotonaldehit

+ (k + X)Hz
Hidro

Hidro

2H2 Nl',to

— N CnHag - x(CH,OH)x

Rugu bac 1 no mach ho (don chure hay da chuc)

_vi s CH;-CH,-CH,-OH

Propanol-1
Rugu n-propylic

CH;-CH,-CH,-CH,-OH
Butanol-1
Ruou n-butylic
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CH=C-CHO + 3H, XN CH;-CH,-CH,-OH

Propinal Propanol-1
Propacgylandehit Rugu n-propylic
CH;-C-CH=CH, + 2H; N’—”) CH;-CH-CH,-CH3;

H
Metyl vinyl xeton Ruou sec-butylic

But-3-en-2-on; 3,2-Butenon

L.2. Trong phan tng andhit cong hidro dé tao rugu bac 1 twong tmg, thi andehit dong
vai tro chit oxi hoa, con hidro déng vai tro chat khir. Do d6 ngudi ta con noi dung
hidro dé khir andehit tao rugu bac 1 tuong Umg; Hay andehit bi khir boi hidro dé tao
ruou bac mot twong ung. Trong da so tru(mg hop phan tng khac, thi andehit thé
hién tinh khir, nhém chirc andehit (<CHO) dé bi oxi hoa tao thanh nhom chirc axit
hitu co  (—~COOH).

XI1.4.3. Phan irng cfng dung dich Natri bisunfit bao hoa (NaHSO3)

Andehit (R-CHO) va metyl xeton (R-CO-CHj3) tac dung dugc véi dung dich bao hoa
natri bisunfit (NaHSOs) tao hop chét cong bisunfit khong tan, c6 mau tring. Tong quat,
cac xeton khac khong tham gia phan ng nay vi chudng ngai 1ap thé (cac nhom thé qua
16n, khong du chd dé bdn nhom 16n cung lién két vao mot nguyén tir cacbon (C).

R\ OH
+  NaHSO, é

\

e N
Usoma) 1 SOjNa

Anfichit H&p chaécoag natri bisunfit cué@ anfiehit

Dung déch natri bisunfit bad hoa San phhain coag natri bia{nfit cua anﬁeh~it
( Khoag tan trong dung dach NaHSO; bad hoa )

OH
C=0" +  NaHSO; N

—_—
¢ H so Ni / N\
H&p chaébisunfit cué metyl xeton

Metyl xeton DD natri sunfit natri bad hoa

Thi du:
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N H._ _OH

C=0 + NaHSO;, —> C
e i soNa
~ DdNatri bisunfit bh
Anfiehit fomic Hop chaficoag natri bisunfit cué anfiehit fomic
CH; CH; OH
\ N /
H/c:o - NaHSO;, — /C\
~ DdNatri bisunfit bad hoa H SO;Na
Anfiehit axetic H6b chaficodg natri bisunfit cua anfiehit axetic
CH, CH, /OH
Se=o -+ NaHSO;4 — >
7 SO;Na
CH; Dd Natri bisunfit bad hoa CH; 3
Axeton H&p chaécoag natri bisunfit bad hoa

Nimetyl xeton

Luuy

Nguoi ta thuong dung phan tmg dac trung nay dé tach lay riéng andehit (R-CHO) ciing
nhu metyl xeton (R-CO-CHs) ra khoi hon hop cac chat hitu co. Cho hdn hop cac chét
hiru co c6 chira andehit hodc metyl xeton tdc dung vdi dung dich natri bisunfit bao hoa thi
chi ¢6 andehit hodc metyl xeton tac dung tao hop chat cong khong tan, c6 mau tring. Sau
d6 loc 1dy san pham cong bisunfit nay roi cho tac dung véi dung dich axit clohidric (dd
HCI) hoac dung dich xut (dd NaOH) s€ tai tao dugc andehit, cling nhu metyl xeton.

R\ OH R\
I{/ + HCl E— =0 + SOZ + HzO + NaCl
SO3Na A i | h'~- H/
Xit clohifiric o Khi sunfurd
H6p chaéicoag bisunfit cua anfiehit Anfiehit
R OH R
\C\/ + NaOH _— 5 >c:o + Na,SO; + H,0
i SO;Na dd Xud H Natri sunfit ~ Noow
.. N . b Anfiehit
Ho6p chaéicoag bisunfit cua anfiehit
OH
R\ Y R\
C + HCI &———> — SO, + H,0 + Nad
/ \ : . /C—O + y) 2
CH; SO;Na dd Axit clohifiric CH,
Hbp chaficoag bisunfit cua metyl xeton Metyl xeton
R OH R
\C/ + NaOH > \C:O + Nast3 + HQO
N dd Xuti /
CH3 SO3Na CH3

Sab phaén coag bisunfit cua metyl xeton Metyl xeton
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Bai tip 90 ) N .
Téch lay riéng tung chat ra khoi hon hop gdm: bezandehit, stiren, toluen va phenol.
Bai tap 90°

Tach lay riéng timg chat ra khéi hn hop gom: Axeton, benzen, ruou benzylic va n-butyl
axetilen.

X1.4.4. Phan wng bi oxi héa hiru han béi oxi (ciia khong khi) c6 mudi mangan (II)
lam xuc tac
+1 0 +3 2

R-CHO + %oz _ My  R-COOH

Andehit Oxi (Khong khi) Axit hitu co
(Chat khir) (Chat oxi hoa)
Thi du:
+1 0 +3 2
1 .
CH:-CHO + —O; —w’ ,  CHs;-COOH
Etanal; An(jehit axetic ) Axit etanoic; Axit axetic
(Chat khtr)  (Chat oxi hoa)
0 0 +2 -2
1 +
H-CHO + —O, —w _,  H-COOH
Metanal; fomandehit ) Axit metanoic; Axit fomic
(Chat khir)  (Chat oxi hoa)
1 2+
CH,=CH-CHO +502 — 5  CH,=CH-COOH
Propenal; Acrolein Axit propenoic; Axit acrilic
HOC-CHO + O, SN HOOC-COOH
Etandial; Glioxal Axit etandioic; Axit oxalic
1 o
Orew - o e Opeom
Bezanfiehit Axit benzoic

1 2t
@CHZCH—CHO + 702 Mn_ @—CH:CH—COOH
+

Xinamanfiehit Axit xinamic
2

_ 1
CH;—CH=CH—CHO + —-0, —Mn 5 CH,~CH=CH—COOH
Crotonanfiehit Axit crotonic
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XI.4.5. Phan @ng trang gwong (tring bac, trang kiéng, trang thily, phan éng
andehit bi oxi héa béi dung dich bac nitrat trong amoniac)

Andehit tic dung vé&i dung dich bac nitrat trong amoniac (dd AgNO3/NHs, thudc thir
Tollens) tao ra kim loai bac (Ag) bam vao thanh bén trong clia dng nghiém c6 mau trang
sang dic trung. Do d6 ngudi ta thudng dung phan tng dic trung ndy dé nhan bibt
andehit, cling nhu dé trang 16p kim loai bac trén mat thuy tinh (tao guwong soi, binh thiy
giit nhiét, ...). Trong phan tng ndy, andehit dong vai trd chét khir, n6 bj oxi hoa tao axit
hiru co twong tmg, nhung do trong méi truong bazo, amoniac (NH3) ¢6 du, nén axit hitu
co hién dién ¢ dang mudi amoni cua axit hitu co. Con ion bac (Ag"), trong AgNO3/NH3,
doéng vai tro chét oxi hoa, nd bi khir tao ra bac kim loai.

+1 +1 +3 0

R-CHO + 2AgNO; + 3NH; + H,0 —~—> R-COONH; + 2Ag + 2NH,NO;
Andehit Dung dich bac nitrat trong amoniac Mubi amoni cia axit hitu co
(Chat khir) (Chat oxi hoa)
1 mol 2 mol
Thi du:

+1 +1 +3 0
CH3-CHO + 2AgNO3 + 3NH3 + H20 ,—0) CH3-COONH4 + 2Ag + 2NH4NO3
Adehit axetic Amoni axetat

(Chatkhtr)  (Chét oxi hoa)

CH2=CH-CHO +2AgNO3 + 3NH3 + HZO I—O)CH2=CH-COONH4 +2Ag + 2NH4NO3

Acrolein Amoni acrilat
+1 +1 +1 +3 +3 0
HOC-CHO + 4AgNO; + 6NH; + 2H,0 —"— H,;NOOC-COONH;, + 4Ag + 4NH;NO;
Gliorxal; Andehit ogalic Amoni oxalat
(Chat khir) (Chat oxi hoa)
(1 mol) (4 mol)
t0
@CHO + 2AgNO; + 3NH; + H)O ———> <C:>>COONH4 + 2Ag + 2NH,NO;,
Bezanriehit Amoni benzoat

0

CHy=C—CHO + 2AgNO; + 3NH; + H,0 —t 5 CH,=C—COONH, + 2Ag + 2NH;NOs

CH3 CH3
Anfehit metacrilic Amoni metacrilat

0
HOC@ CHO + 4AgNO; + 6NH; + 2H,0——> mNooc@ COONH, +4Ag + 4NH,NO,

Anfehit tereptalic Amoni tereptal at
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Luuy
L.1. Phéan mg trang guong con dugc viét theo cac cach khac nhu sau:
+1 +1 +3 0
R-CHO + Ag0Q —4&o/Ni.l o R.COOH + 2Ag
Andphit Bacroxit Axit hiru co Bac kim loai
(Chitkhi)  (Chat oxi hoa)
(1 mol) (2 mol)

R-CHO + 2[Ag(NH;),]JOH — 4% NL2 . R COONH, + 2Ag + 3NH; + H,0
Andehit Phirc clia bac v4i amoniac Amoni cacboxilat
0 dang hidroxit

R-CHO +2[Ag(NH;),]NO; + H,0 — 4%/ ¥y p_COONH, +2Ag + 2NH4NO; + NH;
Andehit Phtrc cua bac voi aminiac Mudi amoni cua axit hitu co
& dang mudi nitrat

R-CHO + 2[Ag(NH;),]" + H,O —4¥a/VL o R.COO™ + 2Ag + 2NH," + NH;

Andehit  Ion phirc ctia bac véi amoniac Mudi cta axit hiru co

Thi du: Viét phan tig tring guong clia andehit axetic theo 5 cach khac nhau

CH3-CHO +2AgNO; + 3NH; + H,0 —“— CH3-COONH, + 2Ag + 2NH4NO;
CH;-CHO + Ag,0 —4¥0/Ni’ o\ cH COOH + 2Ag

CH3-CHO + 2[Ag(NH;),]OH —“¥%/Vil' O, COONH, +2Ag + 3NH; + H,0
CH3-CHO+2[Ag(NH;3),]NO5+H,0 —48¥% /M’y o, COONH,+2Ag+2NH;NO3+NH;

CH3-CHO + 2[Ag(NHs),]" + H,O —48¥%/ Vi o CH,.COO™ +2Ag + 3NH," + NH;

Trong chuong trinh hoa pho thong khong phan ban, dé don gian hoa, nguoi ta viét Ag,O.
Do do trong dé thi sé& viét theo cach nay.

L.2.. Trong hau hét truong hop khi cho andehit don churc tic dung véi dung dich bac
nitrat trong amoniac thi voi 1 mol andehit don chue, sau khi thuc hién phan Gng
trang guong s€ thu dugc 2 mol bac kim loai. Tuy nhién véi andehit fomic (HCHO),
mic du 1a andehit don chtrc don gian nhét, nhung sau khi thuc hién phan tng trang
guong véi luong du dd AgNOj; trong amoniac thi 1 mol andehit fomic thu dugc 4
mol Ag. Nguyén nhan 13 trong cdu tao ciia fomandehit coi nhu ¢6 chira 2 nhom
chuc —CHO, nén voéi lugng du AgNO3/NHs, nd tham gia dugc phan Ung trang
guong hai lan va do d6 thu duoc 4 mol Ag tir 1 mol HCHO.
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H-CHO + 2AgNOs; + 3NH; + H,O_1 5 H-COONH; + 2Ag + 2NH4NO;
H-COONHy4 +2AgNO;3; +3NH; + H,O 25 NH40-COONH4 +2Ag + 2NH4NO;

HCHO + 4AgNO; + 6NH; + 2H,O _toe (NH4),CO3; + 4Ag + 4NH4NO;
Andehit fomic Amoni cacbonat
(1 mol) (4 mol)

HCHO + Ag0O —f&%Nh . J COOH + 2Ag

HCOOH + Ag0 —&¥o/Ni o HOCOOH + 2Ag

678
CO, +H,O
H-CHO + 2Ag0 —MNONLL o o, + H0 + 4Ag
(1 mol) (4 mol)

Bai tap 91
A 1a mot hop chét hitu co don chirc. Liy 672 cm’® hoi A (dktc) cho tac dung hoan toan
v6i lugng du dung dich bac nitrat trong amoniac, thu dugc m gam kim loai. Pem m gam
kim loai hoa tan hét trong dung dich HNOj loang, thu dugc 704 ml khi NO ¢ 27,3°C; 1,4
atm.
a. Xac dinh CTCT cua A.
b. Viét mot phan img minh hoa A c6 tinh oxi hoa va mot phan tmg minh hoa A c6 tinh

khtr.

bS: HCHO

Bai tap 91°
A 1a mot hop cht hiru co c¢6 chira mot loai nhom chure trong phan t, phan tor A chua
nhiéu hon mét nguyén tir cacbon. Liy 210 cm® hoi A (& 136,5°C; 608 mmHg cho tac
dung hoan toan luong du dd AgNO;/NHj3, thu dugc m gam kim loai. Pem m gam kim
loai trén hoa tan hét trong dung dich H,SO4 (ddc, nong), thu dugc 224 cm® mot khi ¢6
mui hic (dktc).
a. Xac dinh CTCT cua A. Biét rang dA/H, < 35.
b. Viét phan ung A : bi khtr boi Hy; bi oxi hda hoan toan va bi oxi hitu han boi Os.

H=1;C=12;0=16)

bS: HOC-CHO

Bai tap 92

Hon hop H gdm hai andehit no mach hé A, B. Cho 10,2 gam hdn hop H tac dung vira du

v6i dung dich AgNO3/NH; thi thu dugc 64,8 gam Ag. Mit khac, néu 1iy 12,75 gam hdn

hop H cho hoa hoi hét & 136,5°C, ap suat 2 atm thi thu duoc thé tich hoi 1a 4,2 lit.

a. Xac dinh CTCT c6 thé c6 cia A va B néu s6 mol ciia ching trong hdn hop bang
nhau.
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b. Cho hén hop H trén tac dung véi lugng du dung dich AgNO3/NH3, thu duge dung
dich D. Cho dung dich H,SO4 du vao dung dich D théy ¢0 tao khi thoat ra. Xac dinh
CTCT dlng cua A, B.

(C=12;H=1;Ag=108)
bS: a. H-CHO, HOC-CH,-CHO; CH3-CHO, HOC-CHO b. H-CHO, HOC-CH,-CHO

Bai tap 92’
Cho 11,76 gam hdn hop A gém hai andehit no, mach hé bay hoi thi thu dwoc 4,928 lit (&
27,3°C; 1,4 atm). Néu cho lugng hon hop A trén tic dung véi luong du dung dich
AgNO3/NH3 thi thu duge 120,96 gam bac kim loai. Néu cho lugng hdn hop A trén phan
g hét véi H, thi can dung 8,064 lit H, (dktc).
Xac dinh CTCT, doc tén va tinh phﬁn tram khoi luong mdi andehit trong hon hop A.
(C=12;H=1;Ag=108;0=16)
bS: 51,02% HCHO; 48,98% HOC-CH,-CHO

XI.4.6. Phan ving véi dong (IT) hidroxit trong dung dich kiém, dun néng

Andehit bi oxi hoa boi déng (II) hidroxit trong dung dich kiém dun néng tao thanh axit
hitu co twong mg, nhung trong moi truong kiém nén axit hién dién ¢ dang mudi, con
Cu(OH); bi khir tao thanh déng (I) oxit khong tan, c6 mau do gach.

+1 +2 +3 +1
R-CHO + 2Cu(OH), + OH —%» R-COO" + CwO + 3H,0
Andehit DPéng (IT) hidroxit trong mt kiém Mubi ciia axit hiru co ) Ddng (I) oxit
(Chat khtr)  (Chat oxi hoa) Keét tia mau do gach
Thi du:
CH;-CHO + 2Cu(OH), + NaOH —“— CH;-COONa + Cu0l +3H0
Andehit axetic ~ Dong (II) hidroxit trong dd xut Natri axetat bong (1) oxit

CH,=CH-CHO + 2Cu(OH), + KOH BEEAEN CH,=CH-COOK + Cuin« + 3H,0
Andehit acrilic Kali acrilat

HOC-CHO + 4Cu(OH), + 2NaOH — s NaOOC-COONa +2Cw,04 + 6H,0

Andehit oxalic Natri oxalat
+1 +2 +3 +1
CeHs-CHO + 2Cu(OH), + NaOH —“— C¢Hs-COONa + Cu,04 + 3H,0
Benzandehit  Ddng (II) hidroxit Natri benzoat ~ Pong (I) oxit
Luuy

L.1. Dé don gian hoa, ngudi ta bo qua mdi trudng kiém trong phan tng trén. Lic nay
andehit bi oxi hoa tao thanh axit hitu co tuong Ung.

+1 +2 +3 +1
R-CHO + 2Cu(OH), —“—> R-COOH + CwO + 2H,0
Andehit Pdng (IT) hidroxit Axit hiru co Pong (I) oxit

(Chatkhir)  (Chat oxi hoa)
(1 mol) (1 mol)
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Thi du:

CH;-CH,-CHO + 2Cu(OH), —%- CH3-CH,-COOH + CuwOd + 2H,0
Propanal Pdng (I1) hidroxit Axit propanoic Ddng (I) oxit
Andehit propionic Axit propionic

L.2. Thay vi ding Cu(OH), trong dung dich kiém dun néng, ngudi ta con ding dung
dich Fehling (dung dich hon hop gom dong (II) sunfat, mudi tartrat natri kali, xut
va nudc, CuSO4 — NaOOC-(CHOH),-COOK — NaOH — H,0) dé oxi hoa andehit
tao axit hiru co trong tng, nhung trong méi trudng kiém nén axit hién dién & dang
mubi, con Cu®* bi khir tao ddng (I) oxit c6 mau dé gach. Do do, c6 thé can cir phan
mg ddc trung ndy dé nhan biét andehit. Néu 13 andehit thi khi cho tac dung véi
Cu(OH); trong dung dich kiém dun néng, hay v6i dung dich Fehling, s& thu duoc
két tia mau do gach (Cu,0).

L.3. Véi | mol andehit don chure sau khi phan tng véi Cu(OH),/OH', t° s€ thu dugce 1
mol Cu,0. Riéng véi H-CHO, sau khi cho tac dung véi lugng du Cu(OH),/ OH, t°
s& thu duoc mudi cacbonat (méi truong kiém) hay khi CO, thoét ra (néu bo qua méi
truong kiém). Vi trong cdu tao ctia H-CHO coi nhu ¢6 chira 2 nhém —CHO trong
phan ttr.

0

H—C—H + 2Cu(OH), + NaOH ——> H-C—ONa + Cu0 + 3H0

[l
(o)

Anfiehit fomic Natri fomiat
+ to
H—ﬁ—ONa + 2Cu(OH), + NaOH ——>» NaO—ﬁ—ONa + Cu,0 + 3H,0
o 0
Natri cachonat
0
HCHO  +  4Cu(OH), + 2NaOH —1 » Na,cO; + 2000 + 6H,0
(1 mol) (2 mol)
t0
H—C—H + 2Cu(OH), ——> H—C—OH + Cu0 + 2H0
o) 0
+ Anfehit fomic Axit fomic

H—C—=OH =+  2Cu(OH), —t > HO—C—OH + Cu0 + 2H0

o 0
Axit cacbonic
(COz + HO)
H.CHO  +  4Cu(OH), —t 5 €O, + HO + 200 * 2H,0
(1mol) Khi cacbonic (2 mol)

XLS. ITng dung

XI.5.1. Andehit 1a hop chét trung gian ma tir d6 diéu ché dwoc rugu bic 1
(R-CH;O0H) va axit hitu co' (R-COOH) twong trng.
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+1 0 -1 +1
R-CHO + H, N R-CH,-OH
Apdehit Hidro Ruou bac mot
(Chat oxi hoa) (Chat khtr)
+1 0 +3 =2
1 )
RCHO + O — M, R-COOH
Ang‘ehit ) Oxi Axit hiru co
(Chat khtr) (Chat oxi hoa)
Thi du:

H-CHO + H, —Y 4

H-CH,OH (CH;OH)

Metanal Hidro Metanol
Fomandehit Ruogu metylic
1 Mn2+
H-CHO + 5 (O] H-COOH
Metanal; Andehit fomic Oxi Axit metanoic; Axit fomic
HOC-CHO + 2H, —¥“ 5 HO-CH,-CH,-OH
Etandial Hidro Etandiol-1,2
Andehit oxalic; Glioxal Etilenglicol
HOC-CHO + 0, —¥" 5 HOOC-COOH
Andehit oxalic Oxi Axit oxalic
CH;-CH,-CHO + H, SERUZEN CH;-CH,-CH,-OH
Propanal; Andehit propionic Hidro Propanol-1; Rugu n-propylic
l .0
CH3-CH,-CHO  + 5 0, ML CH3-CH,-COOH
Andehit propionic Axit propionic; Axit propanoic

XL5.2. Fomandehit (H-CHO) dugc dung lam chat sat trang (dung dich formol,
formalin), diéu ché nhwa phenolfomandehit, glucose, rwgu metylic, axit

fomic,...
OH H H OH
TN
(n+2) + (@+1) H-CHO —4, _ > CH, CH,
(t",Xt)
Phenol Fomanfiehit n
Nhoa phenolfomaniiehit
Hay: H + (n+1HH,0
TN
n + n H-CHO — > CH,— * n H,0
(t0 Xt) : 2
Phenol Fomaniiehit ’

n

Nhoa phenolfomaniihit
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6 H-CHO ~ @ 5 CeH 06
Fomandehit Glucozo (Glucose)

H-CHO + H, —%‘ 5 H-CH,0OH (CH;OH)
Metanal Hidro Metanol
Andehit fomic Ruou metylic

H-CHO + %02 _ My H-COOH

Andehit fomic Oxi (KK) Axit fomic
Metanal Axit metanoic

XI.5.3. Thuc hién phan @ng trang guong, trang dwec 16p kim loai bac vao bé mit
thiy tinh (tao gwong soi, binh thuy giir nhiét, linh kién dién ti,...)

R-CHO + 2AgNO; + 3NH; + H,0 —“—» R-COONH, + 2Ag + 2NH4NO;

Andehit dd Bac nitrat trong amoniac Mubi amoni cia axit hiru co Bac kim loai

R-CHO + AgO ddNH;t® R-COOH + 2Agl

Andehit Bac oxit Axit hiru co Bac kim loai

X1.6. Diéu ché

XIL6.1. Oxi héa hiru han ruwgu bac nhat baing CuO, dun nong, dugc andehit. Hay oxi
héa hiru han rwgu bac mot bang oxi ciia khong khi co bot kim loai dong lam
xuc tac, dun nong, thu dugc andehit

R-CHOH + Cu0 —“» R-CHO + Cu + H,0
Rugubdc 1 Dong (II) oxit Andehit Dong kim loai  Nuéc

R-CH,OH + 0, —% sy R-CHO + H,0

Rugu bac 1 Oxi (KK) Andehit Nudc

Thi du:
CH»-CH,OH + CuO0 —“—> CH;-CHO + Cu + H0
Ruogu etylic Pdng (1) oxit Andehit axetic DPdng Nude

CH;-CH,OH + 0, —% , CH;-CHO + H,0
Ruou etylic Oxi (KK) Andehit axetic Nuéde

CH;OH + CuO0O —“>5 H-CHO + Cu + H,0
Metanol Metanal

CH,=CH-CH,OH + 0, —< s CH,=CH-CHO + H,0

Propenol; Ruou alylic Propenal; Acrolein
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C¢Hs-CH,OH + CuO0 —“» CHs-CHO + Cu + H,0

Ruou benzylic Benzandehit

HO-CH,-CH,-OH + 2Cu0 —“— HOC-CHO + 2Cu + 2H;0
Etylenglicol Andehit oxalic, Glioxal

XI1.6.2. Tir axetilen diéu ché dwgc andehit axetic

CH=CH + H,0 98¢ . [CH,=CH-OH] ——> CH;-CH=0
Axetilen Nuoéc (Khéng bén) Andehit axetic

XI1.6.3. Tir metan diéu ché dwoc fomandehit

CHs + O Nito oxit, 600 — 800°C H-CHO + HO
Metan Oxi (KK) Metanal, Andehit fomic

Céch khac (qua nhiéu giai doan): CH4 — CH3;Cl—» CH3;OH — H-CHO

Bai tap 93
A 12 mot andehit don chure, chira mot lién két d6i C=C trong phan tu, mach hd. Dot chay
hoan toan a mol A rdi cho san pham chay hap thu hoan toan vao dung dich nudc voi
trong c6 du thi thu duoc 400a gam két taa.
a. Xac dinh cac CTCT c6 thé c6 cua A. Poc tén cac chat nay.
b. A c6 mach cacbon phan nhanh. Xac dinh CTCT ding cta A. Viét phuong trinh phan

ung cua A voi:

- Hj, ¢6 Ni lam xtc tac, dun nong

- Dung dich natri bisunfit bao hoa

- Dung dich brom

- Dung dich bac nitrat trong amoniac

- Pong (II) hidroxit trong dung dich xat, dun nong

- Oxi, ¢c6 mudi Mn*" 1am xuc tac

- Phén ung trung hop A

(C=12;0=16; Ca=40)
bS: C;HsCHO

Bai tap 93°
A 12 mot chit hitu co, chira mot loai nhom chire trong phan tir, mach ho. bét chay hét a
mol A rdi cho san pham chay hap thu hét vao binh dung nuéc barit (dung dich Ba(OH),)
du thi thu duoc 788a gam két tia, khéi luong binh ting 212a gam. Néu cho a mol A tac
dung voi lugng du dung dich bac nitrat trong amoniac thi thu dugc 432a gam bac kim
loai.
a. Xac dinh cac CTCT c6 thé co cua A.
b. A c6 cu tao mach théng, cic nhom 16n & xa nhau nhét. Xac dinh CTCT ding cua A.
Poc tén A. Viét phuong trinh phan tng ctia A véi:
- Khi hidro ¢6 Nickel lam xtc tac, dun nong
- Nudc brom
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- Cu(OH),, t°
- AgZO/NH3
- 02, NIIIZ+
- Phan ing oxi hoa hoan toan A bédi CuO, dun ndng, tao ra cac chét vo co
- Phén g trung hop A
(C=2;H=1;0=16;Ba=137; Ag=108)
BS: A: Trans-butendial
Bai tap 94

Thém 58 gam B vao 200 gam dung dich 22% ctia mot andehit don chic A (B 1a dong
dang ké tiép sau A), duoc dung dich D. Lay % dung dich D cho tac dung hét voi dung

dich bac nitrat trong amoniac thi thu dugc 43,2 gam Ag.
a. Tinh ndng do % clia A va B trong dung dich D.
b. Xéc dinh CTCT cua A, B. Biét rang A c6 chtra nhiéu hon 1 nguyén tir Cacbon trong
phan tur.
(C=12;H=1;0=16; Ag=108)
DS: 17,05%A; 22,48%B CH3;CHO; CH3;CH,CHO

Bai tap 94°
X, Y la hai andehit don chuc, khong no, déu chtra mot lién két ddi C=C, mach hé, hon
kém nhau mdt nhém metylen trong phéan tir.
Cho 8,4 gam X vao 300 gam dung dich c6 hoa tan Y néng dé 2,8%, thu dugc dung dich
D. Cho dung dich D tac dung hét véi dung dich AgNO; trong NHs, thu dugc 58,32 gam
Ag.
a. Tinh ndng do phan tram cua X, Y trong dung dich D.
b. Xac dinh CTCT cua X, Y. Biét rﬁng Y c6 mach cacbon phan nhanh. Poc tén X, Y.
(C=12;H=1;0=16; Ag=108)
bS: 2,72%% X; 2,72% Y; X: Acrolein; Y: Andehit metacrilic

Bai tap 95

A 1a mot andehit don chie. Liy 0,2 mol A cho tic dung hoan toan véi lwong du dung

dich AgNO; trong NHj thi thu dugc 86,4 gam kim loai.

a. Xac dinh A.

b. LAy 10 gam dung dich A c6 ndng do 36% dem oxi hoa bing O,, c6 mudi Mn”" lam
xuc tac, thu dugc dung dich B. Cho lugng dung dich B nay tdc dung hoan toan voi
lvong du dd AgNO3/NH; thi thu duoc 30,24 gam Ag. Tinh hiéu sudt phan tng oxi
hoa A, biét rang A bi oxi héa chi tao ra axit hitu co twong tng.

(C=12;H=1; O=16;Ag=108)
bS: A: H-CHO; HS: 83,33%

Bai tap 95°

A 1a mot andehit don chirc. Lay 0,01 mol A cho tac dung hoan toan véi 100 ml dung dich
AgNO; 1M trong amoniac. Cho lugng du dung dich NaCl vao dung dich thu dugc sau
phan tng trang bac thi thu duoc 8,61 gam két tia trang.

a. Xac dinh A.
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b. Ly 7,5 gam dung dich A ndng d6 20% dem oxi hoa bang O, nham thu axit hitu co
tuong ung, thu dugc dung dich B. Cho luong du dd AgNOs/NH;3 vao dich B, sau khi
két thiic phan tng, léy kim loai thu dugc dem hoa tan hét trong dung dich HNO; dam
dic thi thu duoc 2,688 lit mot khi mau nau duy nhét (dktc). Tinh hiéu suit phan tng
oxi hoa A bang O,. Trir phan mg oxi héa A bang oxi, cic cac phan tng khac déu c6
hi¢u suét 100%.

(Ag=108;Cl=355;C=12;H=1;0=16)
bS: H-CHO; 80%

Bai tip 96

X la mot chit hitu co. D6t chay hoan toan 3,6 gam X thu dugc CO, va H,0O. Cho san

phém chay hép thu hét vao binh dung dung dich Ba(OH),, khoi luong binh tang 7,44

gam. Trong binh c6 15,76 gam két tia. Néu dun néng dung dich trong binh, thay tao

thém 3,94 gam két tia nira.

a. Xac dinh CTPT, CTCT va doc tén X. Biét réng CTPT cua X ciing la cong thirc don
gian cua no.

b. Tur X viét cac phan ung diéu ché mudi hai (12) este don chirc no, khong no ma sd
nguyén tir cacbon trong phan tr nho hon 5. Cac chat vé co, xtc tac coi nhu ¢6 san.
(C=12;H=1;0=16;Ba=137)
bS: H-CHO

Bai tap 96’
X 12 mét chit hitu co. D6t chdy m gam X, can dung 13,44 lit khong khi (dktc) (khong khi
chtra 20% khi oxi theo thé tich). Cho san pham chay (gdm CO, va H,0) hap thu hét vao
binh dung 1,2 lit dung dich Ba(OH); 0,1M, khéi luong binh tang 8,48 gam. Dung dich
trong binh Ba(OH), giam 7,28 gam so v&i khdi lwong dung dich trudc khi hip thu san
pham chay.
a. Tinh m.
b. Xac dinh CTPT cua X.
c. Cho biét X chira mdt loai nhoém chirc, X tac dung dung dich Fehling tao két tha mau
do gach. Xac dinh CTCT va doc tén X.
d. Bing nim (5) phan tng diéu ché ndm chét hiru co chira mot loai nhom chire (chi gdm
cac nguyén t6 C, H, O). Céc chit vo co, xtc tac thich hop ¢ san.
(C=12;H=1;0=16;Ba=137)
BS: m= 4,64g HOC-CHO

Bai tip 97 (Bo dé¢ TSPH mon Hoéa hoc)

A, B 1a cac hop chét hiru co trong phan tir chi chitra mot trong ciac nhém chuc —OH, -
CHO va —COOH. Cho 24,3 gam hon hop chira A va B tac dung v6i 200 ml dung dich
AgNO; 2,5 mol/l trong amoniac, lac d6 tat ca Ag' bi khir hét thanh Ag kim loai. Lay cac
mudi amoni tao thanh cho tic dung hét véi dung dich H,S04 va chung cat dé lay hon hop
axit hitu co. Cho Na,COs tir tir vao hdn hop axit do dén hét thoat khi thi thu duoc 4,923
lit CO, (¢ 21°C va 744,8 mmHg) va dung dich chira 34,9 gam hdn hop hai mudi cua hai
axit hiru co.

a. Tim CTPT va CTCT cua A, B.

b. Tinh % khdi luong ctia A, B trong hon hop ban dau.
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H=1;C=12;0=16;Na=23; Ag=108)
bS: 54,32% CH3-CHO; 45,68% CH3-CH,-COOH

Bai tap 97°
Hon hop A gom X va Y 13 hai hop chét hitu co don chtrc ma trong phan tir ¢ chira mot
trong cac nhom chue: rwou (-OH), andehit (-CHO), axit (-COOH) va phan tir chira nhiéu
hon mot nguyén tir cacbon. Cho 15,72 gam hdn hop A tac dung véi 100 ml dung dich
AgNO; 2M trong amoniac. Tat ca Ag” bi khtr hét tao kim loai, amoniac con du trong moi
truong. Cho céac mudi amoni thu duge cho tac dung hét véi dung dich H,SOy4 thi thu dugc
axit hitu co twong tmg. Cho Xdda (Soda, Na,COs3) tir tir vao hdn hop axit hitu co trén cho
dén hét tao khi thi thu duogc 2,8 lit CO, (dktc) va dung dich thu dugc c6 chua 21,7 gam
hdn hop hai mudi ctia ciia hai axit hiru co.
a. Xac dinh CTPT, CTCT cua A va B.
b. Tinh % khdi lwong ctia X, Y trong hén hop A.
(C=12;H=1;0=16; Ag=108)
bS: 57,25% CH3COOH; 42,75% CH,=CH-CHO

Bai tap 98 (B0 dé tuyén sinh dai hoc mén héa hoc)

Khir 1,6 gam hdn hop hai andehit no bang H, ta thu dugc hdn hop hai regu. Pun néng
hdn hop hai ruou véi H,SO, dic thi thu dugc hdn hop hai olefin 1a dong dang lién tiép.
Cho hdn hop hai olefin cung véi 3,36 lit O, (du, & dktc) vao mot 6ng up trén chau nudc
(xem hinh v&). Sau khi bat tia lira dién dé d6t chay hoan toan olefin, dwa nhiét 46 éng vé
25°C, ta nhan théy:

- Muyc nuéc trong ng cao hon muc nuée trong chau 1a 68 mm.

- Thé tich phan dng chira khi 1a 2,8 lit.

1. Tim CTPT cua céc andehit. Biét rang:

- Ap suét khi quyén 13 758,7 mmHg.

- Ap suét gy ra boi hoi nude trong 6ng ¢ 25°C 1a 23,7 mmHg.

- Khoi lugng riéng cua Hg 1a 13,6 g/em’.

Gia thiét cac phan tng xay ra hoan toan, khi CO, khéng tan vao nudc.

2. Tinh khéi lugng mdi andehit.

(C=12;H=1;0=16)
bS: 0,44 gam CH3;CHO; 1,16 gam CH3;CH,CHO

Bai tap 98’

Hon hop A gdém hai andehit déu ¢6 chira mot lién két d6i C=C trong phan tir. Khir hoan
toan 3,22 gam hdn hop A bang H,, thu duge hdn hop rugu. Pun néng lugng rugu nay véi
axit sunfuric ddm dic thi thu dugc hon hop hai anken hon kém nhau mot nguyén tir
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cacbon trong phén tir. Cho hon hop anken thu duoc cung vdi 6,72 lit O, (dktc) vao mot
ong up tren chau nudc (xem hinh v¢). Bat tia lua dlen dé @6t chay hét anken (c6 O, du),
roi dua vé nhiét do 30°C, thay muyc nudc trong ong thap hon myuc nudc ngoai chau la
40,8 mm. Cho biét ap suat hoi nudc bio hoa trong éng ¢ 30°C 1a 31,7 mmHg. Thé tich
cta khi trong 6ng 1a 5,438 lit. Ap suét khi quyén bén ngoai dng 1a 758,3 mmHg. Thiy
ngan co ti khoi 1a 13,6.

a.

b.
c.

Xéc dinh CTCT va doc tén hai andehit trong hon hop A, biét ré“mg mach cacbon dai
nhét trong hai chat nay bang nhau.

Tinh % khbi lugng mdi chat trong hdn hop A.

Tir hén hop A viét cac phuong trinh phan tng diéu ché thuy tinh hitu co (plexiglas,
metyl metacrilat) va isopropyl isobutirat. Cac chat vo co va xtc tac thich hop c6 sin.

Céc phan tng & hai cau dau xay ra hoan toan.

(C=12;H=1;0=16)

758,3 mmHg
— .-~ 5438lit

30°C Al . 40,8 mm

DS: 34,78% propenal; 65,22% 2-Metylpropenal

CAU HOI ON PHAN XI

Andehit 13 gi? Hay cho biét tén va CTCT ciia 4 andehit trong d6 c6: mot andehit don
chirc no; mét andehit khong no, chira mét noi d6i C=C; mdt andehit da chiac déu
mach hd va mot andehit thom.

Viét CTCT cua: Benzandehit; Glioxal; Acrolein; Fomandehit; Propandial; Andehit
metacrilic; Andehit tereptalic; Crotonandehit; Xinamandehit; Andehit malonic;
Hexanal; Andehit n-valeric; Phenol; Ruou benzylic; o-Cresol; p-Nitrobezandehit;
Andehit acrilic; Andehit oxalic; Axetandehit; Andehit fomic.

Doc tén cac chat sau day:

CH3CH2CHO; CH3-CO-CH3; CHzo; CHQOZ; C6H5CHO; HOC-CHO;
CH3;CH=CHCHO; C¢Hs-CH=CH-CHO; HOC-CH,-CHO; p-HOC-CcH4-CHO;
CH40; O-CH3-C6H4-OH; CHZZCHCHO; CH3CHO; C6H5-CH20H; i-C5H12;
CHECCHO; CH3OCH2CH3; CH2=CHCH20H; CH3CH2COCH3

Nhj hop fomandehit thu dugc chit hidroxietanal. Viét phan tng. Pay 1 phan tng oxi
hoa khir hay phan tng trao d6i? Néu 1a phan tng oxi hoa khir thi thudc loai phan tmg
nao? Xac dinh nguyén tir ndo cho dién tir, nguyén tr nao nhan dién ti? (néu 1a phan
ung oxi hoa khu).
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5. A la chit hitu co chira mot loai nhém chie. Dt chay 1 mol A thu dugc 3 mol CO, va
2 mol H,0. Néu cho 1 mol A tic dung hoan toan véi luong du dung dich AgNO;
trong amoniac thi thu dugc 2 mol kim loai. Xac dinh A. Viét 4 phan tng trong d6 A
dong vai tro chét khir va 1 phan ung trong d6 A dong vai tro chat oxi hoa. Tir A viét
céc phuong trinh phan tng diéu ché isopropyl a-clopropionat.

6. A 1a mot andehit nhi chirc mach hd. Mot mol A lam mat mau vira da 1 mol Br, trong
dung dich.

a. Viét cong thie tong quat c6 mang nhom chirc ctia A.

b. Xac dinh cac CTCT c6 thé c6 ctia A néu gbc hidrocacbon ctia A chtra 2 nguyén tir
Cacbon.

c. A c6 mach Cacbon khong phan nhanh (A tim duoc & cau b). Viét cac phan tng:
Trung hop A; A bi khir bdi Hy; A bi oxi hoa hoan toan boi CuO tao ra cac chét vo
co; A chay; A tac dung dd AgNO3/NHj3; A tac dung bac oxit trong amoniac; A tac
dung Cu(OH),, dun nong; A tac dung Cu(OH), trong dung dich NaOH, dun néng;
A tac dung nudc brom; A tac dung dung dich KMnOy, chi c6 C ndi d6i C=C bj
oxi hoa; Phan tng hidrat hoa A.

DS: C,Ha, - 2(CHO),; HOC-CH=CH-CHO; 3 CTCT

7. (Bo dé tuyén sinh dai hoc mén héa hoc)

a. Giai thich tai sao axit fomic ciing c6 thé tham gia phan mg trang guong (trong moi
truong NHs) va phan tng v6i Cu(OH), tao Cu,0O do gach (trong moi truong NaOH)?

b. Fomalin 1a gi? Néu cho 1,97 gam fomalin tic dung véi luong du AgNO; trong NH;
tao ra 10,8 gam bac kim loai thi néng dd % cua andehit fomic trong fomalin la bao
nhiéu? Gia sir trong fomalin ndng d¢ axit fomic khong dang ké.

c. Cong thirc nguyén cia mot andehit no, da chirc 1a (C,H;0),. Hay bién luan dé tim
CTPT, CTCT cuia andehit. Tir andehit nay co thé diéu ché dugc butadien-1,3 khong?
Néu duoc hiy viét cac phuong trinh phan tng.

(C=12;H=1;0=16; Ag=108)
bS: 38,07%; C4H602

8. (B dé TSPH mén héa hoc)
Cho aren A c6 cong thue CsHjo
a. Viét CTCT va goi tén cic dong phan ctia A.
b. Viét cac phuong trinh phan tmg theo so db:

+H,0 +CuO +AgNO; +H,S0, . .
Bj——>» ¢ ——» D ———>» E — G; (Axitcacboxilic)
OH t NH;
+Cl
A 2
as
+H,0 - H,0 Truag hép .
B, —=—>» G ———> D, —————> E(Polino)
OH H,SO,, t Xt

9. B BEHSPRITERZR0YMFeUNg Cla theo tatedmol 1: 1
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Khi cho bay hoi hét 5,8 gam mot chit hitu co X ta thu duoc 4,48 lit hoi’ X 6 109,2°C va
0,7 atm. Mat khac cho 5,8 gam X tac dung voi AgNOs trong NH; du thay tao thanh 43,2
gam Ag.

a. Xac dinh CTPT, viét CTCT cua X.

b. Cho cac so dd bién hoa:

- A +B C +H,0;0H " D +E;t° X

- San phém trdng guong cua X SR ECCTEENG O (Axit hiru co)

- KMnO4 + F + H,SO4, —— MnSO4 + CO, + K»,SO4 + H,O

Xéc dinh cac chat g vodi cac chir cai A, B, C, D, E , F, goi tén chiing va viét cac

phuong trinh phan tng.

(C=12;H=1;0=16; Ag=108)

bS:X:HOC-CHO; A:CH,=CHj;; B: Br;; C: Br-CH,CH,-Br; D: HO-CH,CH,OH; E: CuO

10. (B4 dé TSPH mén héa hoc)

a.

11.

Hoan thanh so b bién hoa:

CH=CH + 2HCHO —* X (Butindiol-1,4) —2fX 5 vy 204 , 7

— X5 Cao su Buna.

Hay xac dinh CTPT cia A (chtra cac nguyén t6 C, H, O) va viét cac phuong trinh

phan tng biét rang:

- A tac dung duogc voi Na giai phong Hs.

- A tac dung dugc v6i Cu(OH); tao thanh dung dich xanh lam.

- A c6 thé tham gia phan ng trang guong (tac dung véi AgNOj; trong NH3).

- Khi dbt chay 0,1 mol A thi thu dugc khoéng qua 7 lit khi (san phdm) ¢ 136,5°C, 1
atm.

(C=12;H=1;0=16)
PS: A: H-COOH

Khi ddt chay hoan toan 0,1 mol chat hiru co A (CxHyOz) thu dugc dudi 35,2 gam
CO,. Mit khac 0,5 mol A tac dung hét v6i Na cho 1 gam hidro. Tim CTCT cua A.
Biét rang dé trung hoa 0,2 mol A can dang 100ml dung dich NaOH 2M, hi¢u suét cac
phan trng dat 100%.
(C=12;H=1;0=16)
bS: (0, m, p) HO-C¢H4-CH,-OH (TSDBH DBH Su Pham, Luat tp HCH, 2001)

12. (TSPH khéi A, 2005)

1. a) Viét cac phuong trinh phan tng hoa hoc chimg t6 phenol c6 tinh axit, nhung
1a axit yéu.

b) Axit fomic c¢6 thé cho phan mg trang guong véi bac oxit trong dung dich
amoniac va phan ung khtr Cu(OH), thanh két tha d6 gach Cu,0. Giai thich va
viét cac phuong trinh phan tmg hoa hoc xay ra.

2. Pbt chéay hoan toan 1,04 gam mot hop chit hiru co D can vira da 2,24 1it khi O,

(dktc), chi thu duoc khi CO,, hoi H,O theo ti 1€ thé tich VCo,: VH,0=2:10¢

cung diéu kién nhiét d6 va ap suat.
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Xac dinh cong thirc phan tir, cong thirc cau tao D, biét ti khdi hoi ctia D so véi
hidro bang 52, D chira vong benzen va tac dung duoc voi dung dich brom. Viét
phuong trinh phan tng héa hoc xay ra.
(C=12;H=1;0=16)
bS: D: CgHg; Stiren

13. Xac dinh CTCT cua (A), (B), (C), (D), (I) va hoan thanh cac phuong trinh phan tng
theo so do sau:

0
(A) + KOHdd) ——> @®) . (©) - @OK + H,0
i /

t
(B) + NaOHr) ——> CH; ' + NayCO; .

Voatoa
CeH20s ——> (C) + CO,
(B) + H,SQy —— (D) + KsSOy4

M + () —> (O + HO

Biét rang ti 16 mol cta (B) va NaOH 1a 1 : 2; ti 16 s6 mol cia (D) va (C)1a 1:2
(TSDH Dai hoc Y Duge tp HCM, 1998)
DS: A: Etylphenyl maleat

14. Hon hop M gdm hai ruou don chirc. Chia 45,6 gam hdn hgp M thanh ba phan bang
nhau. Cho phan mét tic dung v6i Na (du), duge 3,36 lit khi hidro (dktc). Cho phan
hai phan ng hoan toan véi CuO & nhiét do cao, duge hdn hop M; chira hai andehit
(rwgu chi bién thanh andehit). Toan bo lwong M, phan tmg hét véi Ag,O trong NH3,
thu dugc 86,4 gam Ag.

1. Viét cac phuong trinh phan tmg héa hoc va goi tén hai rugu trong hdn hop M.

2. Dbt chay hoan toan phan ba, roi cho toan bd san pham hip thu hét vao 500 ml
dung dich NaOH, dugc 65,4 gam mudi. Tinh néng dd mol/lit cua dung dich
NaOH.

(TSPH khéi B, 2005)
(C=12;H=1,0=16)
bS: CH;0H, n-C;H;,0H; 2M

15. (TSPH khdi A, nim 2006)
Hon hop E gém mét ruou (hay ancol) don chirc X, mot axit cacboxylic don chirc Y va
mot este Ztao bdi X va Y.
Lay 0,13 mol hdn hop E cho phan tmg vira di véi 50 ml dung dich KOH 1M dun ndng,
dugce p gam ruou X. Hoa hoi p gam X 1di dan vao dng dung CuO du nung néng, thu
duogc andehit F. Cho toan bo F tac dung hét voi luong du Ag,O trong dung dich NH; (hay
AgNO; trong dung dich NH3), dun nong, thu dugc 43,2 gam Ag.

1) Xac dinh cong thic cdu tao cua X va tinh gia tri p.
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2) Néu dbt chdy hoan toan 0,13 mol hon hop E béng oxi, thi dugc 5,6 lit CO, (dktc)
va 5,94 gam H,0. Xac dinh cong thuc cdu tao ctia Y, Z va tinh thanh phﬁn phﬁn
tram theo khi lugng ctia mdi chat trong hdn hop E.
Gia thiét hiéu suét cac phan tng 1 100%
(C=12;H=1;0=16; Ag=108)
bS: CH;0H; p = 3,2 gam;
39,14% CH;0H; 33,94% CH5CH,0H; 26,92% CH;CH,COOCH;



