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. Phan ung trang guong (Phan ung oxi héa andehit)

Phdn Ung trdng guong la mét trong nhirng phan ng dac trung nhat dung dé
nhan biét andehit. Day la phan Ung oxi héa khong hoan toan andehit bang

thudc th( Tollens.
1. Thuéc tha va hién tuong

e Thudc thi Tollens: Dung dich Bac nitrat (AgNO3) trong Amoniac (NH3).

Trong dung dich, ion Ag+ tén tai & dang phtc chat [Ag(NH3)2]+.

e Diéu kién: Dun néng nhe hén hgp phan Ung trong 6ng nghiém.

e Hién tugng: Xuat hién mot I6p bac (Ag) kim loai sdng béng bam vao thanh
ong nghiém, giong nhu mot chiéc guong.

2. Phuong trinh phan ting téng quat

Trong phan ng nay, andehit (nhdm -CHO) bi oxi hdéa thanh ion cacboxylat (-
COO-), ion nay két hgp véiion amoni (NH4+) tao thanh mudi amoni cacboxylat.

lon bac trong phtc chat [Ag(NH3)2]+ bi khir thanh bac kim loai (Ag).
R-CHO + 2[Ag(NH3)2]OH -» R-COONH4 + 2Ag! + 3NH3 + H20
Trong do:

e RCHO: Andehit

e [Ag(NH3)2]JOH: Phic bac amoniac (Thuoc thi Tollens)

e RCOONH4: Mudi amoni cacboxylat
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e Ag: Bac kim loai (két tua)

3. Céc truong hop cu thé

a. Andehit don chuc théng thuong

Doi vaGi cac andehit don chic (trr HCHO), ti I1& mol gitra andehit va Ag la 1:2.

1 mol RCHO - 2 mol Ag

Vi du 1: Phan ng trang guong cla axetandehit (CH3CHO)

CH3CHO + 2[Ag(NH3)2]OH --t°--> CH3COONH4 + 2Ag! + 3NH3 + H20
(Axetandehit -» Amoni axetat)

Vi du 2: Phan (ng trang guong cua propanal (C2H5CHO)

C2H5CHO + 2[Ag(NH3)2]OH --t°--> C2H5COONH4 + 2Agl! + 3NH3 +

H20
(Propanal - Amoni propionat)
b. Truong hop dac biét: Andehit fomic (HCHO)

Andehit fomic (fomandehit) cé cau tao dac biét véi hai nguyén t&r H lién két véi
nhém cacbonyl. Do dd, ca hai nguyén t& H nay déu cé thé bi oxi hda. Phan (ng
xdy ra qua hai giai doan, va san pham cu6i cung la amoni cacbonat

((NH4)2C0O3).
Ti 1&€ mol gira HCHO va Ag la 1:4.
1 mol HCHO - 4 mol Ag

Phuong trinh téng quat:
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HCHO + 4[Ag(NH3)2]OH --t°--> (NH4)2CO03 + 4Ag! + 6NH3 + 2H20

c. Cac hop chat khac cé phan ung trang guong

Ngoai andehit, mét s6 hgp chat khac cling cé khd nang tham gia phan Ung
trdng guong do cé cha nhém -CHO trong céu trdc hodac cé thé chuyén hoda
thanh andehit trong méi trudng kiém, vi du:

e Axit fomic (HCOOH): 1 mol HCOOH - 2 mol Ag

e Este cua axit fomic (HCOOR'): 1 mol HCOOR' - 2 mol Ag

e Glucozo va Fructozo: 1 mol Glucozo/Fructozo -» 2 mol Ag (Fructozo trong

moi truong kiém cula thudc th Tollens sé chuyén héa thanh Glucozo).

d. Luu y vé Xeton

Xeton (R-CO-R') khéong cé phan ing trang guong. Day la diém khac biét

quan trong dé phan biét andehit va xeton bang phuong phéap hda hoc.

Il. Phan Ung cong Hidro (Phan ing khu)

Ca andehit va xeton déu cé6 thé bi kh& bédi Hidro (H2) cé xuc tac (thuong la
Niken, Platin hoac Paladi) va dun néng. Phan (ng nay cdéng hidro vao lién két

doi C=0 cla nhom cacbonyl dé tao thanh ancol.

1. Phan ung cua Andehit

Khi khir andehit bang H2, san phdm thu dugc ludn la ancol bac 1.
Phuong trinh téng quat:

R-CHO + H2 --(Ni, t°)--> R-CH20H
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(Andehit - Ancol bac 1)

Vi du 1: Kh&r axetandehit (CH3CHO)
CH3CHO + H2 --(Ni, t°)--> CH3CH20H
(Axetandehit - Etanol)

Vi du 2: Kh&r benzandehit (C6H5CHO)
C6H5CHO + H2 --(Ni, t°)--> C6H5CH20H
(Benzandehit - Ancol benzylic)

2. Phan ung cua Xeton

Khi khir xeton bang H2, san pham thu dugc ludn la ancol bac Il.
Phuong trinh téng quat:

R-CO-R' + H2 --(Ni, t°)--> R-CH(OH)-R'

(Xeton - Ancol bac 1)

Vi du 1: Kh&r axeton (CH3COCH3)

CH3COCH3 + H2 --(Ni, t°)--> CH3CH(OH)CH3

(Axeton / Propan-2-on = Propan-2-ol)

Vi du 2: Khir butan-2-on (CH3COC2H5)

CH3COC2HS5 + H2 --(Ni, t°)--> CH3CH(OH)C2H5

(Butan-2-on —» Butan-2-ol)
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Ill. Bang so sanh hai phan ung

Tiéu chi

Phan ung trang guong

Phan ing cong Hidro

Ban chat phan

ung

Tac nhan

Vi tri tan cong
San pham cua
Andehit

Phan ing cua
Xeton

Ung dung
chinh

Phan Ung oxi héa andehit

Dung dich AgNO3/NH3 (Thuoc

thar Tollens), dun néng

Nhém chic -CHO

Mu6i amoni cacboxylat, Ag kim

loai

Khéng phan Gng

Nhan biét andehit. Trang

guong, trang rudt phich.
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Phan Gng kht

andehit/xeton

H2 (xdc tac Ni, Pt, Pd),

dun néng
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Ancol bac |
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Piéu ché ancol tu

andehit va xeton.
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