CHUYEN DE 6: LY THUYET ANDEHIT-XETON-AXIT CACBOXYLIC
S VAN BE 7:
GIAI BAI TAP VE ANDEHIT — XETON — AXIT CACBOXYLIC
A. TOM TAT KIEN THU'C CO BAN.
Bai 1: ANPEHIT VA XETON

|. KHAI NIEM:

1. Binh nghia:
- Andehit 1a nhirng hop chat hitbu co ma phan t ¢é nhom — CH=0 {nhém cacbandehit
lién két vdri nguyén tr C hodc nguyén tr H.
+ Thidu H—CHO, CgHs— CHO,
- Xeton la nhitng hop chat hivu co ma phan 0 co nhom = C=0 lién két véi hai nguyén
tr C.

+ Thidu: ﬁWD
HyC- C- CoHg [
i "
axetophenon wiclohexanol
2. Danh phap.

a. Tén andehit = Tén hidrocacbon mach chinh + al
Wach chinh phai chira nhom — CH = O, danh 54 1 trén C cla nhdm chirc.

4 3 2 1
+ Thidu HC - GH =CH;—=CH=0 :3-metylbutanal
CH
3

b. Tén xeton = Tén hidrocachon mach chinh + on

Mach chinh phéi chira nhom = C = Q, danh sé 1 tlr dau gén nhom = C = Q.
4 3 2 1
+ Thidu HyC—CH,— (E— CH, butan- 2-on

O

II. TINH CHAT VAT LY.

- Fomandehit va axetandehit 1& nhirng chat khi khéng mau, moi xéc, tan tét trong
nurdc va cac dung mai hivu cor .

- Axeton 1a chét 1dng dé bay hoi, tan v han trong nwdc wa hoa tan dwoc nhiéu chat
bkl oo khac.

- Nhiét dd ndng chay, nhiét dd sdi cla andehit va xeton cao hon so vdi hidrocachon
c6 cing s6 C nhung lai thap hon so vai cac ancol cé ciing sé C.

Ill. TINH CHAT HOA HOC.

< Tinh chat 1: Phan g cdng.
+ VYo Hpoandehit tao ancol bac 1, xeton tao ancol bac 2.

+ Thi du: CH,CHO +H, — 5C H.OH
HyC— C— CHy + H, —M5H,C - CH-CH,
o) OH
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CHUYEN DE 6: LY THUYET ANDPEHIT-XETON-AXIT CACBOXYLIC
s Phan ung cong nude va cing HON:

H
H,C=0+ HEDﬁHQCJr
H
QN
H3C—(E—CH3 +H—-CN——H;C - ':l: —CH;
0 OH
xiahohidnn

(?N
CH, —CHO +H-CN——>H,C - CH -0OH
< Tinh chat 2:
FPhan rng ox hda: tac dung vai brom, KhnOy.

- Andehit dé bi oxi hoa, nd lam méat mau dung dich brom, dung dich thudc tim va bi ox
héa thanh axit cachoxylic:

RCH=0+Br, +H,0——RCO0OH + 2HEBr
+ Mxeton kho bi oxi héa nén khéng lam mat mau dung dich brom va dung dich KiinO4.
% Tinh chat 3:
Tac dung wdi ion Ag+trong dung dich amoniac.
R —CH =0+ 2[AgiNH; ), ] OH——R —COONH, + 2AGd +3NH, +H,0

Phan trng nay ding dé nhan biét andehit wva dé trang guong, trang rudt phich. Xeton
khong khir dugcion Ag+.

<+ Tinh chat 4: Phan tng & gdc hidrocacbon.
H3C = C — CHj + Br, —#550—5H,C — C— CH,Br +HBr
.

IV. DIEU CHE.

- Oxi hda nhe ancol bac 1 dugc andehit, ancol bac 2 dugc xeton,
- BNéu ché fomandehit trong cdng nghiép:

2CH; — OH + O, —#289°C_5aHcH = O + 2H,0

- Phucong phap mai san xuat fomandehit 14 oxi hoa khéng hoan toan CHa:
CH, + O, —2 SHCHO +H,0

- Phuwong phap hién dai san xuat axetandehit 1a oxi hoa etilen:
2CH, = CH, + O, — 2= 59CH,CHO
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CHUYEN DE 6: LY THUYET ANDPEHIT-XETON-AXIT CACBOXYLIC
Bai 2: AXIT CACBOXYLIC

I. KHAI NIEM.
1. Dinh nghia:
Axit cachoxylic 1& hop chat hivu co cd nhom cacboxyl (-COOH) lién két truc tiép vdi
nguyén tr cacbon hodc nguyén tr hidro,
+ Thidu H-COOH, HsC - COOH, ...
2. Pan loai:
Axit cachoxylic dwgc phén ra lam nhiéu loai nhu sau;
- Axit no, mach hé, don chic cd cdng thire chung & CoHaneCOOH (n = 0) hodc
CnHanD2 (nz 1), thidu: CoHsCOOH.
- Axit khéng no, thi du; CHa = CHCOOH, CH=C - CH,COOH, ..
- At thom, thi du; CgHsCOOH
- At da choe, thi du: HOOC — COOH
3. Danh phap: Tén axt = axit + tén hidrocachon tong tng + oic
+ Thidy (CHzCH - COOH: axt 2 - metylpropanoic

Il. CAU TRUC VA TiNH CHAT VATLY.

1. Cau true.
Tuwong tac gicra nhém = C=0 va nhéom —OH trong nhém —CO0OH da dan dén hé qua:
nguyén tr H & nhom —OH axit trd nén linh ddng hon & nhom —OH ancol, phenol va phan
tng cla nhém = C=0 axit cling khéng cén gidng nhu cla andehit, xeton.
2. Tinh chat vat ly.
o Axit cachowylic cd nhiét dd sdi cao hon ancol, andehit, xeton cd clng 56 nguyén
cachon. Nguyén nhan 14 do su phan cwc & nhém cachoxylic va su tao thanh lién két
hidro lign phan tr & axit cachoxylic.
» Do co lién két hidro v&i nwdc nén cac axit co tr 1 dén 3 nguyén t0 cacbon tan o
han trong nwdc. Khi mach cacbon tang thi dé tan trong nuéc giam.

Ill. TINH CHAT HOA HOC.
% Tinh chat 1: Tinh axit.

Axt cacboxylic la axit yéu: lam hdng quy tim, tac dung vai bazo, oxit bazo, kim loai
trréc H, mudi cla axit yéu hon. . f

Méu nhom cacboxyl mang nhom day electron cang manh thi tinh axit cang yeu, nguoc
lai néu mang nham hit electron cang manh thi tinh axit cang manh.

+ Thidu:
CoHsCOOH CHsCOOH  Cl—= CHCOOH F - CHCOOH
K (259C) 1,33.10% 1,7510* RSPy g 26,910
% Tinh chat 2: Phan g vdi ancal (phan trng este hoa),

RCOOH + ROHE 53R COOR' +H,0

< Tinh chat 3: Phan irng tach nuéc I|en phan tr.
HyC — C OH + HO — C CHy —==—=—H,C— C 0— C CH4

anhidrit axetic
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CHUYEN DE 6: LY THUYET ANDPEHIT-XETON-AXIT CACBOXYLIC
< Tinh chat 4: Phan tng & gdc hidrocachon,
CH5CH,CH,COOH + Cl, ——CHy CH,CHCOOH+ HC
|

Cl
Q.M

z
Ho 50 4

' *, \J'_‘
(C)-COOH +HNO, —2=2— (O)-cooH+H,0

CH.CH = CH—COOH +Br, ——CH,CHBr — CHBrCOOH
CH, = CH—COOH +H, —% 5CH, —CH, - COOH

IV. PIEU CHE.
a. Trong phong thi nghiém.
CH: —CH, ”H‘i'gf‘f.;’d >—2AH 5C H, —COOH

R-X—FKN sp_con—ONE sp cooH
b. Trong céng nghiép.
+ Lén men giam:

hengid
CH,CH,OH + 0, —52 s = CH,COOH +H,0

« O hoa andehit axetic:

2CH,CHO + 0, — 2 5501, cooH

« Tir CH3OH va CO; phuraong trinh hién dai san ¥UAt axit axetic,
CH,0H + co—22 scH.cooH

B. MOT SO KINH NGHIEM KHI GIAI BAl TAP VE: ANPEHIT — XETON -

AXIT CACBOXYLIC.

1. Kinh nghiém khi giai bai tap cé lién quan dén phan (kng dic treng cia nhém

(-CHO) trong phan tir chat hiru co:

a. Vi andehit don chL'ru:; RCHD u:;L'f 1 mol andehit tao ducr?c 2 mol Ag (trlr andehit fomic
HCHO). Trudng hap can tinh 56 mol andehit duwa vao 56 mol Ag (hodc ngugc lai) ta
cén chia lam 2 truedng hop, cd wa khdng cd HCHO, (Méu la HCHO thi tr 1 mol HCHO

tao durgc 4 mol Ag).

b. Méu dé bai cho 1 mal chat hivu co X tac dung wéi leong du dung dich AghOs/MNHs

thay [Ag{MNHs)2]OH) thu 4 mol Ag, thi X cd thé hodc la HCHO, hodc la R(CHO .
¢. WM&t 58 phan trng trang bac cla nhom (-CHO) thudng gdp:
RCHO + 2[ Ag(NH, ), ] OH——RCOONH, + 2Agd +3NH; +H,0 (1)

HCHO + 4[ Ag{NH; )}, ] OH—{NH, }, CO5 + 4Ag L +6NH, + 2H,0 (2)
HCOONa + 2[ Ag{NH, ), ] OH—Na(NH, JCO, + 240 L +3NH, +H,O (3)
HCOONH, + 2[ AgiNH; o] OH——{NH, ),C O, + 2404 +3NH, +H,0 (4
CH,OH({CHOH), CHO + Ag,0— % 5CH OH{CHOH), COOH + 249 (5)

2HC =C—CH, —CHO +3Ag,0—2"% 3344C = C— CH,COOH +H,0 +4Ag . (6)
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CHUYEN PE 6: LY THUYET ANDPEHIT-XETON-AXIT CACBOXYLIC
+» Tong qudt:
R(CHO, + 2n[AgiNH, ), ] OH——>R(COONH,), + 2nAg+ 3nNH, + nH,O (7)
d. Phan Urng véi Cul{OH),
RCHO + 2Cu(OH}, +NaOH——3>RCOONa + Cu,0 | +3H,0

(mau dé gach)
e. Phan (rng céng hop Hz cla andehit don chire RCHO

Crona.o CHO + [k + T)H; Ltn’f"'cn|_|2r.+1C"‘z':"_'
(Wi klasd lién kétm trong ndi ddi hay ba clia gbc R).

» Meu RCHO cong hop Ha ma Ngeyo <Ny, thi goc R khong no.
Méu R{CHO), cong hgp He ma Nrchoy, < MH, thi:

-Co thé_}{:f 1, R{CHO), la andehit da chirc. Hodc
- Lo the goc R khéng no, hay do cd 2 nguyén nhan.
+ Neu R{CHO ) cong Hz ma Ngeepey, = " thi do la andehit no, don chiec.

g. Bét chay mét andehit cho Neo, = Mo thi andehit 46 no, don chirc.
Con néu Neo, * Mho thi andehit 3¢ khdng no.
+ Thidu Andehit no, don chirc chay:

CnHan+3n2'1OQ Y SnCO, +nH,0

2. Kinh nghiém giai bai tap c¢6 lién quan dén phan trng dic trwng cla axit cachoxylic
R(COOH);.
a. Cé thé két luan cacboxylic (X) R(COOH), don chire:
~ Méu () chay cho Nco, = Mo = CTPTIA) CaHanOs
- MEéu () tac dung wdi kim loai manh cho n, = 2n,_thoat ra thi: (X) & axit don chic
RCOOH. f
- khi () la axt cachoxylic khdng no, don chire (chira 1 ndi ddi) CaHan2O2 chay ta cd:
M ChEY =Neg - My o
b. Khi axit cachoxylic thwc hién phan rng trung hoa véi bazo:
R{COOH), + xNaOH——R{COOMNa), + xH,O (x =1)
Duta vao i 18 Nueon © Nayt A€ bidt axit don hay dachire. f '
+ Sau phan trng trung hoa, ¢d can dung dich thu dugc chat ran, ngoal mudi cd the cd
ca kiém cén du,
¢. Chi axit HCOOH méi tham gia phan rng trang gwong trong cdc axit
cachoxylic:
HCOOH + 2AgN0 5 + 4MHy + HoO ——3(MNH, 1, COy + 280 + 2NH,NO,
d. Phan ting chay cla muéi:
20 Ha COOMa + (3n+ 130, L)(Zn + 120, +(2n+ 1)H,0 + Na,CO
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CHUYEN DE 6: LY THUYET ANDPEHIT-XETON-AXIT CACBOXYLIC

C. MOT SO KINH NGHIEM GIAlI NHANH BAlI TOAN ANPEHIT, XETON,
AXIT CACBOXYLIC.

1. Dung phuwong phap bdo toan nguyén 16 dé giai.

Nguyén tac: Tang s6 mol nguyén tr cla mot nguyén td bat ki truedc va sau phan
Lrng uén bang nhau.

2. Diing phwong phap tang giam khéi luong.

Nguyén tac: Dura vao sur tang gidm khdi lbgng khi chuyén tir 1 mol chét Xthanh 1 (hay
nhiéu) mol chat .

3. Ding phwrong phap trung binh.
“ Nguyén tac: Chuyén bai toan hén hop thanh bai toan mét chat trang dwong dé giai.
4. Dung phwong phap bién luan

<+ Nguyén tac phwong phap: khi s6 phurang trinh dai 56 ¢é thé thiét [ap duoc it han
sO &n sd cén tim, ta phai bién luén dé tim dap an dugc chon.
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