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Ma s6: 02.02.42/51. PT2010

Dé phuc vu cho viéc &n luyén cia hoc sinh chuan bi thi
vio cdc trudng Pai hoc va Cao ddng, chiing tdi bién soan cudn
“Gitip tri nhé chuéi phan iing Hod hoc” nhim gitp cdc em
hoc sinh ¢6 mdt s& ki€n thie ¢d ban, rén luyén Ki ndng lam cdc
bai tap.

Cudn sdch duge bién tap gdm 2 phin: Hod hoc Hitu co va
Hod hoc V& ¢o. G mdi phdn, ching 16i déu trinh bay 2 phin
chivh:

Phén thit nhdt 1a nhitg ki€n thic ¢d ban vé tinh chat hod
hoc dic tring cia cdc chat.

Phan thit hai 1a bai tip mdu. M&i mot bai tip déu ¢6
huéng din cdch gidi nhim gidp cdc em hoc sinh suy nghi va
tap dugt gidi cdc dang bai tap vé chudi phan ing hod hoc.

Khi sit dung cudn sdch, rude tién cidc em hoc sinh nén
xem ki phdn hé thdng ki€n thic d€ 6n lai nhitng tinh chat hod
hoc dic trung cla cdc chat, sau d6 1am cédc bai tip cin bin dé
ndm viing cdc phuong phép gidi cdc bai tdp vé chudi phin ding
hoi hoc.

Chiing t6i mong cudn sdch sé gidp ich duge phan ndo cho
ban doc, nhit 12 d6i véi cdc em hoc sinh dang chuidn bi cho ki
thi tuyén sinh Pai hoc va Cao ddng. Xin ghi nhdn va cdm on
moi ¥ ki€n déng gbp, chi ra nhitng chd thi€u sét A€ nhitng 1an
tdi ban sau hoan chinh hon.

TAC GIA



Phéan I: HOA HOC HUU CO

Chuong
I

HIPROCACBON

A. CONG THUC TONG QUAT CUA HIDROCACBON

1. Ankan: C,.Hyey (n21)
2. Xicloankan: 1 vong C.H;, (n 2 3)
i Nhiéu vong: C,Hy,e2-2c (x 12 s8 vong)
3. Hidrocacbon khong no mach hé: CHyqi-n
(k 12 56 ndi d6i hay & lién két ®)

; 4. Anken: C.H.,. n22)

5. Xicloanken: C.H;,.» (n23) (1 vong)
i 6. Ankin: C,H;,-: (n22)

7. Ankadicen: C.Hs,2 (n23)

8. Aren: C.H;.« (n 2 6)

9. Aren ¢6 gan nhanh khong no: C Ha, 6o

(k [a s& ndi d6i hay <8 lién két nt ngoai vong)

B. PHUONG TRINH BOT CHAY CUA HIDPROCACBON
VA DAN XUAT CUA HIDROCACBON (DANG TONG QUAT)

{ \
r CH, +  x-210: = xCO; + LH,0
‘ \ 4 2

I / \
. CHO. + x‘x—%:ol-beO;i-!z-H;O




/ \

CHON, + x+X-210, - xCOs + ~N; + LH.O

\ 4 2, ° 2 2
/ . [T !

CHCL +  x-2 t\‘o, - xCO; + | ¥V H,0 + HQ
\ 14 ) L2 )

f \ .

y z . v t
CHOCL + x+2-20, - xCO, + YHO + ~Cl;
P 4 g o TNRRT YT

\

Luu y= Nhiét phan C H, trong chin khong cho C va H..
C. BAC NGUYEN TU CACBON

Bic nguyén it cacbon chi r6 & lugng nguyén ti cacbon khac lién
két trye ticp vdi nd.
CH,

1 i1l 1
CH,—CH;-(I: - C‘H—CH,-OH
CH, CH,

D. TEN GOC HIDROCACBON

1. Géc hidrocacbon la gi? Phin con lai cia hidrocacbon khi mat di
moét hay nhidu nguyén n hidro.
2. Goc héa tri 1

a) Géc no: CH;-: metyl

C),H-,-: L'(}'I

b) Géc hidrocacbon no mach nhanh

6 5 4 3 2 1

CH;—CH-CH'—CHZ-CH-CH - 1 2=¢tyl=5-metyl hexyl

CH, CH,~CH,

Chu y cac trudng hop sau diy (trong trudng hgp khong ¢6 nhom
thé¢ van duge dung):

cit
CH,~-CH- : Isopropy! CH;=CH- : Tert=butyl
| |
CH, CH;

CH;
CH;~CH,-CH~ : Sec-butyl CH;—('B-CH;— : Neopentyl
é:H, (l:“,
CH,
CH;—(EH-CH; - : Isobutyl CH;—CH;—(:}— : Tert—pentyl
CH; CH;

(sec: goc & vi tri C bac II; tert: gdc & vi tri C bac 111)

¢) Géc hidrocacbon khéng no cé hoa tri 1

Cic gbc hidrocacbon khéng no ¢6 héa tri mot:

CH; =CH - x + Vinyl (ctenyl)

CH,; =CH -~ CH,; - : Anlyl (propen—2-yl)

CH,=CH- : Isopropenyl (I-metylvinyl)
EH,

- Cé mét ndi ba: cé duéi inyl

-~ Cé hai ndi 386i: ¢6 dudi dienyl

Mach chinh I3 mach khdéng no duge dinh <3 bit ddu wr nguyén i

cacbon ¢6 héa tri tf do.

Vi du:
CH=CH- : Etinyl
CH=C-CH;- : Propyl-2-yl
CH,=CH~-CH=CH- : Butadien-1,3-yl

d) G3c hidrocacbon thom

O hodc @ hoic C4Hs— : Phenyl
OCH*' hoiic CH*'hogc C¢Hs-CH,~ : Benzyl

3. Goc hidrocacbon héa tri 2
—CH;~



E. PHAN LOAI HIDROCACBON

HIDROCACBON

I

[
[ Hidrocacbon mach hd ]

|—_Hidrocacbon mach vong

[ | l 1 |
Ankan Anken Ankadien Ankin Xicloankan Aren
(Hidrocacbon| }|(Hidrocacbon| |(Hidrocacbon| |(Hidrocacbon ) | (Hidrocacbon (Hidrocacbon
no) khong no co| | khdng no c6| | khong no ¢ vong no) thom)
C.Hamz | | mot odi 68i)| | nai ngi doi) | | mot ndi ba) CoHz, C-Hzn6
C,._Hz.. C'.Hz'.., C-J'l)n 2

CH, C,H, C;H¢ C.H, CegHyz CeHg

§1. ANKAN (PARAFIN)

I. DINH NGHIA

Ankan 13 loai hidrocacbon chia ndi don, mach hd. Céng thate
C.Hzpez v6in 2 1.
Il. TINH CHAT HOA HOC
1. Phan ng thé véi Cl;, Br:

a) Diéu kién phan ung

— Anh sang khuéch tan (phan ing thé)

"~ Anh sing manh (phan ing hiy).
b) Phudng trinh tdng quat

CHymes + xCla 55 CoHine2Cl, + xHCL

- Quy tic thé: Nguyén t hidro & nguyén ti cacbon ¢é bic cang
cao, cang dé duge thé€ bdi clo (hodc brom).

Vi dir:

~—> CH;-CH-CH, isopropy! clorua
Sq ) (San pham chinh)
CHs;+Cl;, ——as

| CHy-CH,-CH,-Cl
n-propyl clorua (San pham phy)
Duya vao phian ing trén ta nhin biét duge ankan: lam mat mau

vang cua khi Cl;, mau niu d6 cua dung dich brom, sin phim cia phin
ing lam d6 gidy quy tim dm.

2. Phan itng nhiét phén: 3 ki€u phin ung tay diéu kién

a) Phan dng phan hily: | CiHianer ——22 nC + (n+DH,
b) Phan dng cracking:

CoHinsz ——5 CoHims2 + CHy
ankan  anken

nz3;m21;q22.

Vi du — > CH, + CyH¢
Cracking o
CHyy ——————

—> C,Hg + GH,
c) Phan (ng loai hidro (dehidro)

CHuer —2€ 5 CuHa + H;
3. Phan iing chay

a) Chay trong oxi (oxi héa hoan toan).

( A
CoHynu + | 3n+1 .
\ 2

Phin wng chiay dugce sit dung trong ddi sdng va cong nghiép.
b) Oxi héa khdng hoan toan

w

0, —“ nCO; + (n+)H;0

300°C, Cu, 200atm 4
it > HCHO + H;O
CH; i M —> CO + 2H;
L Botthidukk o C +.2H,O



Phan tng oxi héa butan duge dung trong san xudt axit axetic:

CHyp +0y kk, mudi Mo ZCH)C%H

Phuong trinh t6ng quat:

R-CH,-CH,-R’ _ﬁ‘ﬁ%—) RCOOH + R'COOH

Nhirng tinh chit héa hoc va ing dung quan trong cla metan
——> CH\Cl: Clorua metyl
> CH,Cl;: Clorua metylen

a’s' > CHCly: Clorofom

o> CCl;: Tetraclorua cacbon
(Dung méi hitu co)

CH, 0, [ CHOH
°C
5> HCHO
+ NH, + O, > HCN: axit xianhidric
R C: myc in, ché héa cao su

——> H,

i1l DIEU CHE ANKAN

1. Phuong phép tang mach cacbon
~ Phuong phip Wurtzt

2C HpX + 2Na — (C.Hzpa)z + 2NaX

Vi dir C;Hs <Cl + 2Na + CI+C;H; - CHyo + 2NaCl

Néu ding hai loai din xuit halogen ¢6 géc ankyl khic nhau thu

duge hon hgp 3 ankan khic nbau.
R-R’
3R-X + 6Na + 3R'X —» R-R  + 6NaX
R’-R’
10

- Véi rugu, quéi trinh dién ra nhy sau:
R-OH + H1 3 °RI + HOH
*{R-l +RI SRR+ 1,
2ROH + 2HI - R-R + 1; + 2H,O
~ Phuong phip di¢n phin (Kolbe)
2RCOONa + 2H,0 _%% _ R-R + 2CO;1 + 2NaOH + H,]

Anot (+) Catot (=)

Vi du
2CH;=CH-COONa + 2H,0 %44 ., CH,=CH-CH=CH, +
2CO,T + 2NaOH + H,T

2. Phuong phdp giam mach cacbon

~ Phuong phap Duma

{ RCOONa + NaOH _ €20.55 RH + Na,CO, |

[TRCOO),Ca + 2NaOH — 2RH + CaCO; + Na,CO; |

~ Phuong phap Cracking

[CiHiy SN, C_Hy,.: + CoHaw |

(Trongdé6 n =m + n’)

3. Phuong phdp gi nguyén mach cacbon
Véi hidrocacbon chua no:

R-CH=CH-R’ + H; ® R-CH,;-CH,-R'

R-C=C-R’ + 2H; % R-CH,-CH,-R’

r

| §2. XICLOANKAN

I. DINH NGHIA

Xicloankan la nhing hidrocacbon ¢é néi don, ¢6 mdt vong hay

nhiéu vong.

11




Vong cang nhé (3, 4 canh) thi cang kém bén, vong cang lén (5, 6
canh) thi cang bén.

Cong thic chung: C H;, véin 2 3.

Vi du: CH; - CHz —~CH~,
tu, - du T, T
ok i CH, | J:Hz

~SCH™

I. TINH CHAT HOA HOC

Phéan ung | Phuong trinh phéan ing

: |

Cong md vong l A+ H, W CH;-CH,-CH; :
i o+ HZ w CH;'CHZ—CHI-CH) !
] CHZ 3
; | >CH; + Br; - Br-CH,-CH,-CH,-Br i
! H,C 1
| Thé Tham gia phin iing th& binh thudng nhu ankan !
= i
tOxi hoa | CHa + 220, > 2CO; + O |
: Pehidro | Dudi tac dung cia nhiét, cé6 mit chit xic tic (Ni, %
i ; Pt, Pd), xiclobhexan c¢6 thé bi tich cho hidro va i
benzen: [
i °, Pd

; | CeHp ——> GH + 3H i

§3. ANKEN (OLEFIN)
I. DINH NGHIA

Anken (hay olefin) 1a nhing hidrocacbon mach hd ¢é6 mort lién két
do6i trong phan wd.
Coéng thiie chung: C.H,, véin = 2.

12

Il. TINH CHAT HOA HOC
1. Phan ing cdng (dic trung)
a) Céng hidro

CHa + Hy MY o CHi

b) Céng halogen (X = CI, Br, 1)

C"Hzn + Xz — CaHanl
c) Céng H,0

CaHz + HO0 —228s C,H;,OH
d) Cong HX, H,SC;

C.H;, + HX .__L9 C.H;, X
Tir CiHg tré& di phan wng cdng theo quy tic Maccopnhicop
Vi dur

——> CHy~-CH~-CHj isopropy} clerua

(San pha hinh)
CH, - CHACH, + HCl — | & PR e

—> CH,;~CH,-CH,-Cl
n-propyl clorua (stin pham phy)
Vi du: CH,=CH; + H,SO; — CH;—CHZ—OSOJH
(HOSO,H)
2. Phan wng oxi héa

Lam mit mau dung dich thudc tim (KMnO,)

CoHa, + [0] + HYO —2%5 C H, (OH),

3C,Han + 2KMnO; + 4H,0 — 3C,H;,(OH); + 2MnO; + 2KOH
Vidue: CH,=CH, + [O] + H,;0 — KMnO, CH,-CH,
H OH
CH,=CH, + %oz —PHCWOuCl ) o CHO

3. Phan ing chay

C.Hz, + §29'01 - nCO; + nH;O

13



4. Phan ing trung hgp

* La qui trinh ¢dng hogp lién tiép nhiéu phin tf nhé giéng nhau
hodc tuong nf nhau, tao thanh phin tf Idn (hgp chit cao phin ti).

So 46 chung: | nA — (A), !

Vi dy. n(|:H=CH; -—1—>l"'p -(l:H—CHz

CH, CH;
* Etilen ¢6 phan ing:
CH,=CH, + Cl; + H;,O —» (|2H1—C'H; + HCI

N

Cil OH
ICH;-('?H; + KOH —» CQ;—/CH: + KCi + H,O
Cl OH O (Etilen oxir)

©) +cn=cH, _xci Oy CH—cH,
@-CHz—CH\ - H, 5 C«Hs—'CH:CHz (Stiren)

. BIEU CHE
1. Téng quat
a) Dehidrat hoa rugu no don chuc:
C.,l'iz..uOH _Hi’;%);ci_; C.H;, + H,O

Vi dun
CH;-CH,;-CH,-OH 228> CH;-CH=CH, + H:O
— CH;-CH=CH-CH,
CH,-—(IEH—CHI—CH; .l"%’c_"_)i_ Buten-2 (sin phim chinh)
OH CH,=CH-CH,-CH;
Buten-1 (san phim phu)
b) Tach hidrohalogenua tif cac dan xudt monohalogen

& %
R-C- GH, M . R-C=CH, + HX
X H

14

Hojc: C.HzuX + KOH LER 5 CHa + KX + HO
c) Tif ddn xudt dihalogen
R-C|H-(iH—R' + Zn - R-CH=CH-R’ + ZnX;
X X
Vide: C,H.Br; + Zn — CH, + ZnBr;
d) Cracking ankan

CaHynez .‘:”2:..“_) CoHim + C“ng

Vi dy _ —> C3Hy + CH,
C.Hyp Cracking

—> C;H, + C;He
e) Ankin hgp H;:

C.H;,-. + H; 4 C.H;za
Vide  CHeCH + H, ™ CH,
h) Dehidro héa ankan

CnHlno} N_Mm—hb'.—’ C,,H!,. + H_‘T
2. Etilen

C;H;OH C;H,Br,

&’

)

C:HCl 2 5| CGH, /
(3) &

C;Hg / (6) \ C:H,

el
<

() CHOH —&—9", c" CH, + H,O

(2) C,H,Cl -24KOH. niow, CH,=CH, + HCI
() GCH, —92X 5 CH,+H;

(4) CH.Br;+Zn - CH, + ZnBr;
(5 CH+H, — ™ 5 CH,

6) CH, + 2H; —Y 5 CH,

15



§4. ANKADIEN (PIOLEFIN) |

I. DINH NGHIA

Ankadien (diolefin) la nhing hidrocacbon khéng no mach hd ¢6 hai
lién két d6i trong phan td:

Cong thuc chungz‘ (n23)

Il. PHAN LOAI

Tuy theo vi tri tuong hé cia hai néi d6i ngudi ta chia ankadicn
thanh 3 loai:

1. Loai ¢6é hai néi d6i lién nhau

Vi du: CH,-CH=C=CH, ; CH,=C=CH,
Butadien 1,2 Propadien hay anlen
2. Loai ¢6 hai ndi déi lién hgp (hai ndi ddi cich nhau mdt ndi
don): quan trong nhat trong cde loai ankadien.

Vide:. CH,=CH-CH=CH,; CH,;= ?—CH=CH2

Butadien-1,3 CH, Isopren
(Divinyl) (2-metyl butadien-1,3)

CH;= (|:~CH=CH;
Cl  Cloropren
3. Loai ¢6 hai ndi déi xa nhau
Vi di: CH,=CH-CH,-CH=CH, (Pentadien-1,4)

I TINH CHAT HOA HOC
1. Phan Wng cdng
a) Cong H, CoHagz + 2Hy M o CHpo
b) Céng Br,

C.Hjyr + 2Br; &> CHpo2Bry

16

c) Cong HCI

Ankadien ¢6 thé€ tham gia phin ung cong Br;, H,, HCl, v.v... & céc
vi tri 1, 2 (tuwong ty anken) hodc 1, 4 (khic anken) va tac thanh hén
hgp sin phim. Phin dng cdng theo ti 1& mol (1 : 1) thi xdy ra hai
huéng cong.

Vi dwr

N o ey
CH,=CH-CH=CH, + Br, __ Br Br
1,4-BDibrom buten-2 (SP chinh)

Céng 1,2 (I:Hz—CH-CH=CH;

Brl!ir

3,4-Dibrom buten-1 (SP phuy)

_Cong 14 CH,-CH=CH-CH,

I
H
CH;=CH-CH=CH, + HCl — 1-Clobuten-2
(Céog 12 CH;=CH—(IIH-CH3
Cl
3~Clobuten-1

2. Phan ing trang hop
nCH,;=CH-CH=CH, - Y%%# § [(-CH,-CH=CH-CH,-],

Cao su Buna
nCHg"—'(':H _‘:_‘___) -CHz—(iH-
P
CH=CH, CH=CH, |,

nCHz=(':'CH=CHz —y (-CH,~C=CH-CHy-),
CH) ) Cl'i}
Isopren Cao su isopren

17



3. Phan 1ing oxi héa
« Phin wng véi dung dich KMnOyg:
3CH,=CH-CH=CH, + 4KMnO, + 8H;O —» SFHI-CH-CH-CHZ
OH OH OH OH
+ 4MnO; + 4KOH
* Phin wng d6t chiy:

C.H +(3n 1
-2
\

)Oz - nCO; + (n-1)H;O

Iv. DIEU CHE
1. Piéu ché butadien-1,3
a) Déhidro héa cidc n-buten va n-butan
CHy-CH=CH-CH, —&%2%—> CH,;=CH-CH=CH, + H,
CHy-CH,-CH,-CH; —%X 5 CH,=CH-CH=CH, + 2H,
b) Di tif axetilen
2CH=CH —» CH,=CH-C=CH
CH,=CH-C=CH + H, _P4.Y, CH,=CH-CH=CH,
c) Pi tif rnugu
2CH,0H — X807 5 CH=CH-CH=CH, + 2H,0 + H,
CHy-CH-CH-CH, M504, CH,=CH-CH=CH, + 2H,0
bu O
d) Dién phan dung dich mudi

2CH,=CH-COONa + 2H,0 —*_., CH,=CH-CH=CH, +
+ 2CO; + 2NaOH + H;
2. Diéu ché isopren

CHy-CH-CH,~CH, X CH,=C-CH=CH, + 2H,
!
CH, CH,
18

§5. ANKIN

1. DINH NGHIA

Ankin [a hidrocacbon khong no, mach hd ¢6 mot lién két ba trong
phan .

Coéng thive t6ng quat: (n=2)
Il. GOI TEN
1. Céch 1: ~ Chit ding diu day ddng ding la axetilen
— Cac chit ddng ding tiép sau d6 1a ankylaxetilen
| Tén g6c Ankyl + Axetilen |

Vi du: CH;~C=CH : metylaxetilen

2. Cach 2
Xuit phéat ti tén goi cua ankan tuong ng nhung dudi an thanh in.
Vi du- CH;—C=CH : propin

Luu y: TU ankin ¢6 4 nguyén tlf cacbon trd 1én cin chi r6 vi tri
cua lién két ba.

2
Vi du éH;—éHz-C-C‘H: Butin-1
CH;-CsC-CH,: Butin-2
1. TINH CHAT HOA HOC
1. Phan Wng c{ng

a) Céng H,
CHp+H, _® o CH,
CHs,.o + 2H; _Ni_ 5 CHa.e
b) Céng halogen

C.Hz, .2 + X; » C H;,..Xs
C.Hzoz + 2X; - CHj Xy

c) Cong axit (HCI, HCN, CH;CCOH...)
CoHizpz + HOI ———>  C,H. Q1
CH=CH + HCN 55 CH;=CH~CN Vinyl xianua
CH,COOH + CH=CH —» CH;COOCH=CH, Viny! axétat

19



d) Céng H,0
CHeCH + H,O —2£2. 5 CH,CHO

BTN CoaH2CHO (n = 2)
CHzr + HHO —

xt, t* R_?'_R'
(o]

(Z nguyén t C trong Rva R'n > 3)
e) CHng rugu
CH=CH + HOC;H; —» CH,=CHO-C;H;s (cte etylvinyl)
2. Phin. ung trung hgp

a) Nhi hop _

2CH=CH -SCWLNHCl, CH,=CH-C«CH
b) Tam hop ,

3CH=CH _‘ig.s_> Ce¢Hs
c) ba hgp

nCH=CH - (CH),, (Cupren)

3. Phan \ng thé& véi ion kim loai
a) V&i kim loai kiém, kiém thé
CH=CH + 2Na — Na-CsC-Na + H,

b) Vi AgNOy/NH;
2C Hyp + A0 ANOAM 5C HipsAgd + HO | (n 2 3)

Hodc

C.Hu: + AgNO, + NH; — C.HasAgt + NH,NO,
Hoic '

C.Hyp-2 + )&{A:(NH;)erH- - C.Hjo2-xAg. + 2xNH; + xH,O

Vi dy: CH=CH + Ag,O —":‘—9 AgC=CAg!l + H,0

20

CH=CH + 2AgNO, + 2NH, - AgCsCAgl + 2NH,NO,
RC=CH + AgNO; + NH; - RC=CAgl + NH,NO,
CH=CH + 2CuC! + 2NH, — CuC=CCul + 2NH,CI
RC=CH + CuCl + NH, - RC=CCu! + NH.Cl
CH=CH + 2{Cu(NH,1]'OH™ — CuC=CCul + 2H;O + 4NH;

2. Phan wng oxi héa

* Phan ung véi dung dich KMnO.:
3C;H; + 8KMnO, — 3KOOC-COOK + 8MnO, + 2KOH + 2H,0
| 3C.Hayz + 8KMnO; + 4H:0 - 3C,Hy,.0, + 8MnO; + SKOH |

* Phan wng d6t chay:
CnHZu-Z + 3n -

2
Iv. DIEU CHE
1. Diéu ché& déng ding ciia axetilen
a) Tu axetilen

CH=CH + Na - CH=CNa +%H,

O; = nCO; + (n-1)H,O

|_CH=C-Na + R-X — CH=CR + NaX |
Vi diz CHy-Br + Na-C=CH — CH;~C=CH + NaBr

b) Tif dan xuat dihalogen
R-CH-CH-R' _m_,m" R-C=C-R’ + 2HX
X

RCH,-CHX, ..__>9:$ R-C=CH + 2HX

Vi duw:
CH"’CIH"C,HI _ZFI‘SQH_;, CH,-C=sCH + 2HBr
| Jou
Br Br Propin
1,2-BPibrom propan (Metyl axetilen)
c) Tir dan xuat tetrahalogen
X X
R-C - C,:-R'+ 2Zn - R-C=C-R"+ 2ZnX,
X x
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Vide Br Br
CH,-&: —|C -C;H;5 + 2Zn - CH,-C=C-C;H; + 2ZnBr;
ér Blr Pentin-2
2. PDiéu ché& axetilen
a) TU metan:
2CH, Tam :i?:of.:hmh > CH, + 3H,
b) Tu da voi:
CaCo, I CaO + CO,
CaO + 3C S CaC; + CO

CaC, + 2H,0 »  Ca(OH); + C,H,T
¢) Ti ddn xuat halogen

C,H,Br, + 2Zn - CH,T + 2ZnBr;

C,H,Br, + 2KOH _Ro_ CH,T + 2KBr + 2H;O
d) T bac axetilua
e) Téng hgp truc tiép

2C + H, —3%°C__5 C,H,

§6. AREN (Hidrocachon thom)

I. PINH NGHIA
Aren 13 hidrocacbon thom trong phin n¥ chifa nhian benzen.

Cong thue tdng quat: (n 2 6)

Chat tiéu biéu 1a benzen.
Il. CONG THUC CAU TAO CUA BENZEN: C¢Hs

Q. O

Theo Kékulé Theo ¢o hoc Tugng ty

Dua vao céng thic ciu tao cua Kékulé, ndi d6i xen ké néi don
nén benzen tham gia phan ung ¢éng va phan (ng thé.
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IIl. TINH CHAT HOA HOC
1. Phan ng thé
a) V@i brom

| CoHzpe + Br, —BétFe o C Hy, ;Br + HBr |

Luu y: Benzen chi phan ng véi brom léng nguyén chit, con déng
ding cia benzen thi tic dung véi dung dich brom.

Khi trong vong benzen ¢6 sin nhom thé€, quy luit thé & vong
benzen: )

~ Né&u trong vong benzen di c6 sin mét nhom thé loai 1 (cic
nhém ankyl, -OH, -NH,, F, Cl, Br, I...) thi nhom niay sé dinh huéng
cho nhém thé méi vao vi tri ortho va para.

H H H H HH

N/ / Kﬂy
Nlp qo C
X K Q3
9 O O
«J <J “J

Né&u nhém thé loai I nhu cic nhom -NH;, -OH, ~CH; thi mat dé
electron trong vong benzen néi chung déu ting 1én va dic biét & cic vi
tri ortho va para. S& di ¢é su ting mit 8§ clectron trong nhian do cip
electron ty do, hodc cia cic clectron o cia cic lién két C-H véi he
thong electron @ trong vong benzen tao mét hé lién hgp méi trong
phin ¥ hgp chit thom.

Vi du:

* Phan dng thé & nhin: bot Fe lam xic tac:

CH;

B
CH, —*@ "+ HBr

@ + Bes Bot Fe o-Bromtoluen
- CH;

— + HBr

Br p-Bromteluen
23



* Phin \ng th¢ & nhdnh: anh sang lAm xdc tic:
Khi chi¢u sing, toluen tham gia phin \ng th& nguyén ti hidro &
nhém CH, dé dang hon CHj;:

cl:H_\ CH)—BI'
© + Br, -Sohséng, + HBr

Benzy! bromua

- Néu lrong nhin benzen d3 ¢6 sin mot nhém the loai I1 (—NOz.
-COOH, -CN, -COOR, NH; ..) thi nhém nay sé dinh huéng cho
nhém thé méi vao vi tri meta trong nhin benzen. Khi trong vong
benzen ¢6 sin nhém the loai 11 thi mat do electron trong vong benzen
néi chung gidm di va dic biét & vi tri ortho va para. Nguyén nhan cia
su giam mit do electron trong nhan la do mat dé electron t trong
nhin chuyén ra ngodi vé phia nhém hut electron. O cic vi tri meta,
mat do electron twong d6i cao hon.

H

\
O ¢O o O
\&%/ N 7

Ny 19"

C@J G OJ

Céc nhém thé loai 11 thudmg chia lién két d6i & nguyén td lién
két tryc ti€p v6i nhin benzen, cic nhém th& nay thuong lam kho
khiin cho su the ti€p sau vao nhan benzen.

b) V6i dung dich HNO, déc trong H,SO, dac (Nitro hoa)

Phuong trinh t6ng quat:

C.Huow + HONO; F2%4 G H, NO; + H,0

- Benzen:

C.H, + HONO; (dic) 294 CHNO; + H;O
MAu vang, mui hanh nhan
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— Ddng ding cua benzen: CH)

CH, : ———>©/ NO: L Ho

Nitrotoluen
1. HiS0. d
<4 o iy 2 4
HONO, )

—>© + HO

NO,; p-Nitrotoluen

¢) Véi RX
I CnH.':\-d + RX —L“L) C::H.'n~7R + HX l
Vi du: CeHg + CHICI —NE8 5 G H{CH, + HCI

2. Phan @ng céng
a) Coéng H,

CeHe + 3H, — 5 CeHp
b) Céng Cl, B

CeHe + 3C, —25 5 CeHClg
3. Phan dng oxi héa

a) Benzen va cac déng dang ciia né chiy trong khong khi sinh ra
CO;, H;O va nhiéu mudi than:

C“Hz..6 + 3!\ 3 Oz — nCOz + (n-3)H30

b) Tac dung véi dung dich KMnO,

Benzen khong tic dung véi dung dich KMnO;, nhung toluen lai bi
oxi hoa d géc ~CH, khi dun néng vaéi dung dich KMnO; tao thanh sin
phiam axit benzoic C,H;COOH.

CHiCH, + 3(0)  —S4EM0.T  CHCOOH + H,0
Iv. DIEU CHE
1. Chung cit nhya than da trong cong nghiép

Ngudn benzen chi y&u trong cdng nghiep Ia chung cdt nhya than da.
2. Phuong phdp dehidro héa

a) Pehidro hoéa xicloankan

CGH:,, _'_3'01.5&(:_) C Hz,,(, (n P4 6)
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Vi der CeH,, —hdmbs o o~ + 3H;

b) Dehidro héa n - ankan ddng thoi khép vong, nhd xic tic vi
nhié¢t d4 thich hop.
CoHiznrz —psoic—> Colins
3. Phuong phip téng hgp (ki hiéu géc hidrocacbon thom
1a Ar-)
a) Téng hgp Wurtz-Fittig
Ar-X +2Na + X-R 5 Ar-R + 2NaX

Vi du: C¢HgBr + 2Na + Br-CH; — C¢HCH, + 2NaBr
b) Téng hop Friedel-Craft

Ar-H + X-R AL 5 Ar-R + HX

Vidy:  CeHy + Cl-C:Hy —25%—5 CoH;-CH; + HCI
Riéng benzen:

- 3C;H; _“;gi_.,. CoHg
- CeHCH, YMwicts o HCOOH MM | CHLCOONa —>

“o.¢ > CHe
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Chuong

CAC HOP CHAT HUU CO
CHUA NHOM P|NH CHUC

* Nhém dinh chic la nhém nguyén ut giy nén nhing phin ung
dic trung d6i v6i mot loai hgp chit hitu co nhit dinh.
* Cic nhém dinh chiic chinh:

Tén nhém chiic Coéng thic Tén goi

Rugu -OH Hidroxyl

Ete -O- Oxi

Andchit -CHO Formyl

Xeton ~CO- Cacbonyl i

Axit cacboxylic | ~-COOH Cacboxyl

Este -COO- i Cacboxi

Amin bjc 1 -NH, ! Amino |

Amin bic 11 ~-NH- | Amino i

Amin bgc 111 -~ ! Amino 3
~ J

§7. RUQU (ANCOL)

Nhém dinh chive: “OH (Hidroxyl)

1. DINH NGHIA

Rugu 13 hgp chit hitu co trong phin tf chiva mét hay nhiéu nhém
~OH (nhém hidroxyl) lién két véi gée hidrocacbon.
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Il. PHAN LOAI RUGU

Rugu don chie, da chiic (theo s&
Iugng nhém ~OH)

Rugu no, kbéng no v thom
(theo g&¢ hidrocacbon)

Rugu bac 1, 11, T (theo bac C gin
véi nhém -OH)

Theo ba cich khic nhau

1. CONG THUC TONG QUAT CUA MOT SG RUGU
[ Tenrugu | Céng thiic t8ng quat

' C,H,0, hoic C,H,(OH),
i Rugu bit ki hodic C.Hinp2-2(OH), (k 12 s6 ndi 351 hay
lién két ®)
Rugu no don chic | C.HyOH (n > 1)

CoHzo02-(OH), (n >z 2 2)
hodc C H;z.4,0,
C.Hz,,OH (n = 3). Néu n = 2 thi:
dt‘w"c“h::"’c';‘:; CH,=CH-OH -> CH;CHO (Nhém lién két véi
n&i doi cacbon mang mdt néi doi thi khong bén)
CH;=CH-CH;OH: Ruu alylic hay propenol
Rugu thom | CeHs—CH,~OH: Rugu benzylic

IV. DANH PHAP
1. Ru¢u don chitc no mach khéng nhinh
a) Danh phap théng thudng
[Ancol (hodic rugu) + Tén géc hidrocacbon tuong dng + Q
b) Danh phap qudc té&
| Tén hidrocacbon twong wng + ol |

2. Rugu don chitc no mach phén nhdnh

Goi tén cic mach nhinh (n€u ¢6) cing véi s& chi vj tri cia ching
trén mach chinh, sau d@6 tén mach chinh, rdi dé€n duéi ol cang véi s&
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i Rugu no da chuc

chi vi tri nhém —=OH (c6 thé ghi trude tén mach chinh, trudc hodc sau
ol).

Vi du:
éH;—éHz—Ch;-OH 1-propanol (hodc propan—l-ol hogc
propanol-1)
&H,—éﬂ—éﬂ;—Oﬂ 2-~metyl-1-propanol hofic rugu iso-butylic
|
CH,
¢n,-C-CH-CH, 2-butanol (holc rugu butylic bic hai
OH hodc rugu sec~butylic)
CH;
CH,- ¢ - OH * 2-metyl-2—propanol (hodc rugu butylic
H; bic ba hodc rugu tert—butylic)
V. BAC CUA RUGU
Rugu bac | Rugu béc Il Rugu bjc_: 1]
H,-OH R~ cH-OH BN '
RY '
R 12 H hay géc R, R’ 1a g&¢ R, R’, R” 1a gé¢
hidrocacbon hidrocacbon hidrocacbon
Vi dqz |CH)
CH;~CH,;~CH,;-OH; CH;-CIH—CH; H CH,-(IB-OH
OH CH,
Rugu bic 1 Rugu bac 11 Rugu bac 111

VL. TINH CHAT
1. Tinh chét vat 1f

— Rugu tan vé6 han trong nudc vi tgo lién két hidro v& nuée. Khi
mach cacbon ting, tinh tan gidm din.

...H-O...H-O’...H-O. H-O
}'l Csz i'l Q}IS
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- Rugu ¢6 nhi¢t d sbi cao hon so véi hidrocacbon hodc din xuit
halogen ¢6 khéi lugng phin ti tuong duong do tao lién két hidro gida
céc phian n rugu.

2. Tinh chét héa hoc
a) Tinh chat héa hoc cla rugu don chic
(1) Tac dyng véi kim logi kiém:

C,.Hz,,ﬂOH + Na —» C,.H;...,ONa + %Hz

Vi dur: CzH;OH + Na = CzH;ONa + %Hz

(2) Phan 1ing tao este (tic dung véi dung dich axit)
R-OH + HX —*_ 5 RX + H,;O
(este vo co)

RCOOH + R’OH 1304 RCOOR' + H,O
(este hitu co)

(3) Phan ng loai nudc

* Tao ete: 2CHpOH 5245 (CH1):0 + H,0

Vi du: ZCszOH ﬂ’igid_) C"H'-O—C;H- + HO

* Ete héa hén hogp n rugu khic nhau ¢6 thé tao t5i da a( +1)

ete. Vi du khi dun néng hén hgp hai rugu khic nhau sé tao ba ete.
* Tao anken

C.H;OH  1S0.8, C.H: + H0

170°C

Vidy: CHy-CH,-OH E£245  CH=CH, + H,O
CH;-CH-CH,-CH, ’gg{:c-‘-<smen-z (San phim chinh)
(5H CH)"CH;"CH&H; + H;O
Buten-1 (San pham phy)
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* Tao butadien-1,3:

2C;H,OH —¥%:205 CH,=CH-CH=CH, + H, + 2H,;0
Butadien -1,3 (Divinyl)

(4) Phan dng oxi héa

* Rugu bic m@t bi oxi héa cho andehit
| R-CH,-OH + CuO - RCHO + Cu + H,0 |

* Rugu bac hai bi oxi héa cho xeton

R-{.l‘.H-R' + CuO - R—?'—R' + H,O

O [8)
* Rugu bjc ba bj oxi héa & diéu kién manh liét va phan ¥ bi cdt
diit tao ra nhiéu sin phim

* Phin \ing 45t chay

C.H;.,,OH + 3?!102 - nCO; + (n+1)H,;O

(5) Phin dng cdng hop va tring hgp véi rugu khéng no don chic.
Rugu khéng no don chic ¢6 mdt ndi d6i thudmg gip: Rugu alylic.
* Rugu alylic am mit mau dung dich brom hay dung dich thudc tim
CH,=CH-CH,-OH + Br; — (EH,-C'H-(.;,HI
Br Br OH
CH,;=CH-CH,-OH + [O] + H,0 _ddthusctim CH;—CH—CH;

OH OH OH
* Trung hgp rugu alylic cho rugu polialylic:

nCH,=CH - ~CH;-CH-
é _—> |
H,-OH CH,~OH |,
Mot s6 phin ing khic cua rirgu: '
* Phin ing clia rugu véi ankin cho ete khéng no:
R-OH + CH=C-R’ - R-O-CH=CH-R'
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Vidy: C;H;OH + CH=CH - C;HO-CH=CH;
Etyl vinyl ete
* Phin ung tao rugu polivinylic:

-CH,-CH-| + nNaOH — |-CH,-CH-| + nNaCl
& |a OH |,
lH-CHz- + nNaOH —» —.?H—CHZ- + nCH;COONa
OCOCH; |n OH n

* Phan \ng tac CHyCOOH
+ Riéng rugu etylic ngoai cic phan ng héa hoc cia rugu, khi lén
men cho axit axetic (néng 46 5% goi la gidm an):
CHOH + O, _=e@im . CH;COOH + H;O
+ NEu oxi héa rugu véi chit oxi héa 12 dung dich KMnO, hay
dung dich K;Cr,0O; (H") trong khéng khi thi cho ta axit.
5C,H:OH + 4KMnOj; + 6H,S0,; — 5CH,COOH + 4MnSO,
+ 2K;S0, + 11H,0
* Nguyén tic chuyén rugu bac I thanh bac II va nguge lai:
Van dung theo trinh ty céc quy tic:
+ Zaixep
+ Maccopnhicop.

TOM TAT TINH CHAT HOA HQC CUA RUGU
a) Tinh chat héa hoc cuia rugu no don chic :
( ~ Téc dung véi kim loai kiém, kiém
R S S » ) thé (Ba, Sr, Ca) gidi phéng % H,.
R-O+H ~ Oxi héa hitu han (oxi héa nhe) tao
: \andehit. xeton, axit...
Loai Hy0 xoc téc HaSO,
d4c "":‘nmt':’ logd) ~ T mdt phin i nfgu tao anken.
-------------------- » < = T hai phin 0¥ rugu tao ete.
-~ Gifta rugu va axit tao este.

-

.
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b) Tinh chit héa hoc cua rugu da chilc

— Cong thic t8ng quat: R(OH), véi x 2 2

— Rugu da chic no mach hd, ¢6 cdng thiic téng quat:
C‘Hmz.,(OH)‘ vdinzxz2

R(ONa), + 325!-1,

R(ONOy), + xH,0
Tao dung dich xanh thim
<|:H,0H + Ho\culon + Hoclﬂ2 cln2 - O\c _o- (lZHz
u

CHOH HOCH —>CH — \’7 S0-CH +2H,0
| | | H H |

CH,OH HOCH, CH;OH HOCH,

Dung dich xanh déng Il glixerat

— Khi phin t& rugu ¢6 nhém -OH gin véi nguyén t& cacbon cé
lién k&t 36i thi rugu ndy khéng bén, chuyén vi thanh andehit.

[ R-CH=CH-OH - R-CH-CHO |

CH=CH "> CH;= CH-OH —> CHy-CHO
- Khi phin 1 rugu ¢6 hai nhém ~OH gin v6i mdt nguyén ¥
cacbon thi rugu nay khéng bén, chuyén vi thanh andehit hoic xeton.
OH
R-éH-OH ——-> RCHO + H;O

R OH
\C/
/ \

—> R—(E-R'-I-Hzo
i
R’ OH




- Khi phin tf rugu c6 ba nhém ~OH gin véi mét nguyén

cacbon thi rugu nay khéng bén, bién thanh axit
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(I)H
R-?-OH ——> RCOOH + H;O
OH

VIl. PHUONG PHAP PIEU CHE RUQU BDON CHUC VA DA CHUC
1. Phuong phép diéu ché rugu no don chiic

C“Hh¢|x + NaOH. ¢’
C.Ha, 0w CH,,OH
C,HMONQ + H,0, HCI

RCHO + H, —:Y _5 RCH,OH
RX + NaOH — 5 ROH + NaX
R-C-R' + H, —Y:£ 5 R-CH-R’
1] &_l
RCOOR’ + H;,0 —2*_5 RCOOH + R'OH
~ Phuong phap didu ché rugu metylic va etylic: _
+ Rugu metylic duge diéu ché trong cdng nghiép theo phian g

220
CO + 2H; WCH;OH

2CH, + 0, —2¢C 5 2CH,OH

100atm
+ Rugu etylic duge diéu ché:
(CsH o s)“ ODHQO
Xenlulozo
nCeHpOp —20% 5 2nC,HOH + 2nCO;
(CeHyoOs)y  +aHs0
Tinh bot men

2. Phuong phap diéu ché rugu da chiic
~ Phuong phip diéu ch€ glixerin:
CH,=CH-CH; + Cl; 80°C_5 CH,=CH-CH,~Cl + HCl

CH,=CH-CH.CI + Cl, + H;0 - CH,~CH-CH, + HCl
HCIO + HCl <':1 rf')ﬂ (':l :
CH;—CH—CH; + 2NaOH - cuz-cu-cnz + 2NaCl
c1 OH c1 on c'm c'm
Hoidc ¢6 thé:
CH,=CH-CH,Cl + Cl;, %5 CH,~CH-CH,
a a &
cu,-clzl-x-clzﬂ2 + 3NaOH — cu,-clu-cuz + 3NaCl
ca a a OH OH OH
— Phuong phdp diéu ché etylenglicol:

CH,=CH, ‘¢ ‘CHz-(lll'lz . (EH;-CI:Hz
a a OH OH
3CH,=CH, + 2KMnO, + 4H,0 — :*(lznz-clr«lz + 2MnO, + 2ZKOH
OH OH

§8. PHENOL VA RUGU THOM

Il. DINH NGHIA VA CAU TRUC

Phenol va rugu thom c6 céng thitc téng quat C,H;,7OH (n 2 6)

Phenol | Rugu thom

nghia lién k&1 tryc ti€p voi vdng benzen.

Nhiing hop chdt hilu co c6 nhém -OH | Nhiing hdp chdt hitu ¢ o6 nhom

| ~OH ¢dn vao mach.nhanh cia
vong benzen,

35




Phenol Ruygu thom ]

Cdutric | Do nhdn benzen hit electron dfng | Lién két O-H phdn cuc binh
thoi do ¢6 hidu Gng lign hgp p-= tam | thubng nén chi thé hién tinh chat
chuyén dich electron vé phia vong | clia mdt niu

benzen nén lién k&t O-H phdn cyc
manh, H linh ddng hon rugu thom va
¢6 tinh axit tuy rdt ySu. MAat do
electron ting 1&n trong nhdn benzen,
dic bigt tp trung & céc vj tri ortho, |
para nén @& cho phan ing thé 4i dién

t¥ vdo nhdn
(;:O-H
/;
C
<J
Vi dy
OH OH CH,0H CHz—CHrOl-J
Phenol thung  o-Crezo! Rugu Rugu phenyletylic
(axit phenic) benzylic

Il. TINH CHAT HOA HQC CUA PHENOL
1. Tdc dung véi kim loai kiém
C¢H;OH + Na - C;H{ONa + %H;
2. Tac dung véi dung dich NaOH
— Rugu thom khéng tic dung véi dung dich NaOH.
— Phenol 12 axit y&€u con goi la “axit phenic” nén tic dyng véi
dung dich NaOH
C¢H;OH + NaOH —» C¢H;ONa + H;O
Natri phenolat
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~ Phenol chi Ia mét axit y€u nén khéng lam d3i miu quy tim, nic
phan li thit nhit cia H;CO; manh hon phenol nén diy phenol ra khéi
mudi CsH;ONa. D€ tich phenol véi anilin, ngudi ta thudng cho hén
hgp tic dung vdi dung dich NaOH, phenol tan, anilin khéng tan néi
1én trén, loc ta duge dung dich nude lge. Sau 46 suc khi CO, vao dung
dich nudc loc ta duge phenol vin dyc néi 1én trén.

C¢H;ONa + CO; + H,O - CHOH!{ + NaHCO,
Vin dyc néi Ién trén

3. Phenol tham gia phan ng thé & vong benzen
~ Phan tng véi dung dich brom:
OH OH
Br Br
O + 38Br; —> 4 4+ 3HBr

Br (mau trdng)
2,4,6 - Tribromphenol
- Phan tng véi dung dich HNO;:
OH OH

0
_ HiSOd
© +3HONO, —>

NO,
.L + 3H,0

NO,
Axit piric (mau vang)
2,46 - trinitrophenol
4. Phenol tham gia phan \ing c{ng

Tuong tf nhu benzen, phenol ¢6 thé cong vGi hidro cho
xiclohexanol.

CeHOH + 3H, N o CHyOH
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11l. PIEU CHE PHENOL VA RUQU THOM
1. Diéu ché phenol
- Tach chiét tir nhya than da:

Luyén than ¢dc = Nhuya than di Ciung cit phin dogn > Phenol.
nhya than dé
~ Téng hgp phenol tir benzen:
* CeH, —Ciffe s CHCl —P2 5 C.HOH

p.xt

* CeH, *CHrCR=Cly, CEHUCH(CHY), 2> CeHOH

* CoH, SHEOM, CH0COCH; 32— GoHOH

2. Piéu ché& rugu thom
- Diéu ché rugu benzylic t benzen:

ity 32> CUHBr Gty CHCH, St CAH.CHCL 905 CuHCH,OH

CH.Cl T
AICT,

§9. AMIN

I. DINH NGHIA, DANH PHAP VA CAU TRUC CUA AMIN
1. Dinh nghia

Khi thay thé nguyén ti hidro trong phan tr NHy bing cic géc
hidrocacbon ta dugc amin.

2. Cau tric ctia amin

Amin béc | ] Amin bdcll Amin bac il
R\ R N
R-NH; NH f R'- N
R i. R

R, R’ va R” la gdc¢ hidrocacbon
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- Vi du

CH,-NH; : Metyl amin (amin h'ic I)

CHy-NH : Dimetyl amin (amin bac 11)
du,

CH,—K?I—CH, : Trimetyl amin (amin bac I1I)
CH,

CH,;~CH-NH; Isopropyl amin (amin bac 1)
CH,

Ce¢HsNH; : Anilin (amin thom béic )

~ Trong phin ti¥ amin, nguyén tif nitd con ¢é déi electron ty do ¢6
thé tao lién két cho nhin véi proton H* nén amin ¢é tinh bazo.

3. Céng thie
- Amin don chic: C.H,N

~ Amin don chic no: C.H;,«iNH; hay C H;,.sN

CaHzq42-:(NH)).
hay CoHzne24:N:

- Amin da chyc no:

4. Danh phép
Cé nhidu cich goi tén amin:
* Cich that nhat: { Tén gdc hidrocacbon + amin |
(1) Tén cua amin bjc I Ia ankyl amirm

CH,-NH, : Metyl amin
CH;
CH,—(#-NH, : Tert-butyl amin
CH,
(2) Tén cua amin bic II d6f xiung la diankyl amin:
-H
CH .-!!?—CHg : Dimetyl amin
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(3) Tén cda amin bic Il 467 xing li triankyl amir
CH,
CH,—PII-CH, Trimetyl amin
(4) Tén cda amin bic II khéng d5i xung
~ Tén céc nhém ankyl doc theo vin a, b, c... + amin
~ C6 2 nhém ankyl thém 1 chit N & diu
~ C6 3 nhém anky! thém 2 chit N & diu (néu trong 3 nhém thé 6
2 nhém gidng nhau)
~ Cé6 3 nhém ankyl khic nhau thi 2 chit N cich nhau 1 tén ankyl.

Vi di CH;-NH-C;H3: N-etyl metyl amin
CH,-N-C;H3: N, N- etyl dimetyl amin
Hy
CH,—I?-C;H;: N-etyl-N —metyl propyl amin
C:Hs
* Cich thit hai:

Tén hidrocacbon + ti€p vi nglt amin
Ti€p dAu ngit amino + tén hidrocacbon

Vi d
5 4 3 2 -1
CH,-CH,~CH,-CH;-CH,-NH, : pentan -1 amin
CH, hay l-aminopentan
&H,—SH—(SH:-NH;: 2-metyl propan-1 amin
hay l-amino~2-metyl propan .
O
« 3 2l
éH,—?H—CH;—C—CH 3 4-amino—~2~pentanon
NH; P
Chi y: Tén nhinh ~NH,;: amino; CHy=NH~-: metyl amino;
CH,
S N- Pimetyl amino
CH,”
40

3 2 1
CH;—C"H-CH 3

CH

N
CH,

YIQ—H
CH;
N-CH,~CH,~CH;,

* Cach goi théng dung:
Poc tén cic goc hidrocacbon xung quanh nitd theo thit ty a, b, ¢ va

thém ti€p vi ngd amin.
Vidy:

CH ;—CH;-CH;-CH:-NHZ

CH ,—(|:H—CH;—NH;

CH,
CHy~CH,~-CH-CH;,

NH,

CH;
CH ,—('I—NH 2
).

CH,
CH,-CH;—CH;—;JJ-H
CH; CH,

CH,—CH-—I&-H

I1. TINH CHAT HOA HOC

2-metyl aminopropan

1-dimetyl aminopropan

n~Butyl amin

iso~Butyl amin
sec—Butyl amin

tert-Butyl amin

Metyl n-propyl amin

Metyl-iso-propyl amin

Phuong trinh phén Ung

Tinh bazo

xanh quy tim,

Metylamin

- Tuong ty nhu amoniac, cic amin déu cb tinh bazo, tan trong nudc, iAm
CHNH; + HOH —» CHQNH)' + OH

- Cdc amin déu ob tinh bazo, néu trong phdn ti amin ¢dnhdm cho dida
1 nhy CHy-, C;Hy- thi tinh Dazo cing Manh va nguoe @i néy o6, nhom
hitt Gién 1 nhy CeHg- ; CHywCH-... thi tinh bazo yéu.

~ Anilin khdng tac dung i nudc, khang 88i mau quy tim. ]

Metyl amino hidroxit
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| Phan Ong voi axt | » CHNH; + HCI  — CHNH,C!

* CHNH; o HCI - (CHNH,y)'CI
phenylamoni clorua

nhau, nhd d6 b thé phan bist cic bic amin.
C.HNH; ¢+ HONO —» CiHOH + N,T + HO
(CHy)z=NH + HONO —» (CH;s);N-N=0 + H,0

(mau vang)
Caty-NH-CH; + HONO -» CeHs=N-CH; + HO
N=0
(CH;)sN + HONO Khdng tac dung

* Amin ¢ac bdc khdc nhau tic dyng vdi axit nitro theo nhing céch khic

Phin Ung thé ]
hudng cho cac phan dng thE vao vi tri ortho va para,

trdng 2.4.5 ~tribrom anilin,
NH; NH,

@ » 38!1 -

Br
(Mau tréng)

- Cac nhdm NH;, NHCH;... 13 nhiing nhdm heat héa nhdn thom va dinh

- Tuong ty nhy phenol, anilin tic dyng v&i nudc brom t30 thinh k2t tha

Br @4:1 + 3HBr

~ Céc mudi amoni tic dung dé dang véi kiém:

CeH;NHCl + NaOH - CgHsNH,; + NaCl + H,O

(It tan trong nuée)
Il. DIEU CHE AMIN

1. Khit hgp chit nitro

Ar-NO; + 6(H] € 5 A(NH, + 2H;0

CsHNO,; + 3Fe + 6HCl - CsHNH; + 3FeCl; + 2H,O

Bic biét diéu ché anilin:

CeHs frog> GHNO, _FHC, CHNH,
2. Tt amoniac véi din xuft halogen hoi#ic rugu tuong Wng

RX + NH, -M-> RNH, + HX

C;H,OH
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Véi cic ti I& 38 mol khic nhau, ¢6 thé cho amin bac I, II, TII hodc IV.

R

RX Xty RNH; 5> R-NH-R —-——)R—N—R —>|R-A-Rrx
R

ROH + NH, — 2> RNH, + H,0

3. T hgp chat nitril
Na
R-CuN + 4{H) e RCH,-NH,
§10. ANDEHIT

1. DINH NGHIA

H

|
Andchit Ia nhing hgp chit hitu ¢o ¢6 nhém chic ~C=0O (nhém
formyl) lién k&t véi gdc hidrocacbon (hodc nguyén i hidro).

Il. DANH PHAP
Tén théng thutng | Andehit + Tén thong thudmg clia axit tuong (ing
Tén quot t& Ankan + al 1
(IUPAC) Anken + al

. MOT S8 CONG THUC TONG QUAT CUA ANDEHIT

A

. Tén andehit Céng thic 1
Andehit don chc C,H,CHO
Andehit no don chic CoHz,CHO
Andehit no da chic CoHiye2~(CHO), ]
Andehit da chitc CoHiger-44 +(CHO),

(k 13 58 ndi d6i, hodc s& lictn két x)
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IV. TINH CHAT HOA HOC

Tinh chdét héa hoc chung ciua andehit:

1. Phan \tng cdng

a) H, (phan Ung khir)

* Andehit don chic no:

CHzpiCHO + Hy —2:Y 5 C.H,,.,CH,OH
* Andehit chua no don chie:

C,Hzp41-CHO + (k+)H; -  C.H;,nCH;OH
* Andehit da chuc:

SRCHO + 2ZKMnO; + 3H,SO; - SRCOOH + 2MnSO; +
+ K2804 + 3H,O

b) Véi andehit da chuc

R(CHO), + 2nAg(NH;;OH - R(COONH,), + 2nAg! +
+ 3nNH, + nH,O

Hojc viét: | R(CHO), + nAgO M5 R(COOH), + 2nAgl

R(CHO), + 2xCu(OH); + xNaOH — R(COONa), + xCu,O +

CoHinvz-2uo(CHO), + (k+x)H; —Nut's C.Hzpe2(CHOH),
(k Ia s6 noi 861, hodc s8 lién két n)

b) Céng véi dung dich NaHSO, (trong dung dich bao hoda)

R SO3;Na
&° N /
R-C-H + Na'HSOy" — C.
Ié) /7 N\
& H OH

2. Phan ing oxi héa

RCHO + %o, _Ma*  RCOOH

a) Véi andehit don chuc

RCHO + 2AgNO; + 3NH, + H;O - RCOONH, +
+ 2NHNO, + 2Ag)
RCHO + A0 ¥ 5 RCOOH + 2Ag

Luu y:
RCOONH, + NaOH -» RCOONa + NH; + H;O
RCOONH, + HCl - RCOOH + NH,ClI

RCHO + 2Cu(OH); + NaOH —> RCOONa + Cu,0! + 3H;0
' Mau 46 gach
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+ 3xH,0
Tinh chat héa hoe ciua HCHO
* Phan @ng cdng:
. _-OH
- Cong véi nudc: HCHO + HOH X5 CH,
SOH
_~OCyH;
- Cong véi C;HOH: HCHO + C;HOH - CH,
SOH
- Cong vai CH,: 2HCHO + C;H; —» (':Hz—C-C-(IZH;
OH OH
* Phin 1ng trung hgp:
~ Nhj hgp: 2HCHO _°% C'IH;—CHO
OH
~ Luc hop: 6HCHO 2425, ¢ H,,04

* Phin ng oxi héa:
HCHO + 4AgNO) + 6NH; + 2H,0 —» (NH4);C0) +
+ 4ANH,NO, + 4Agd

Hodic viet: HCHO + 4{Ag(NH),JOH — (NH,);COy + 4Ag! +
+ 6NH, + 2H,;0

(AgNO; + 3NH, + H,O = [Ag(NH,),JOH + NH;NO;)
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* Phin @ng trung ngung:

nC¢H:OH + nHCHO —> @,Cﬂr + nHO
n

V. PHUONG PHAP DIEU CHE

1. Phuong phép diéu ché& andehit don chite
a) Oxi héa rugu bac 1

RCH;OH + CuO —“—> RCHO + Cu + H;0

b) Thay phéan din xuét halogen

RCH=CH-Cl + NaOH — RCH,-CHO + NaCl

R—?H-Cl + 2NaOH - RCHO + 2NaCl + H;O
Cl

2. Phuong phép diéu ché mdt sé andehit ridng biét
® Céc oxit nito
HCHO:  CH,+0, -Soutnte 5 HCHO + H,0
* CH,CHO: CH=CH + H,0O ——"%) CH;CHO

CH,=CH, + %o, PACCCh CH,CHO

§11. XETON

I. DINH NGHIA

Xeton la nhing hgp chit hitu co ¢6 chia nhém cacbonyl
(C=0) lién két véi hai géc hidrocachon.
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Céng thute R -

Il. DANH PHAP

Tén thong thuong |  Tén hai gbc hidrocacbon fién két véi nhém
cacbonyl + xeton

Tén quéc t& Hidrocacbon + on (c6 ghi thém s& chi vi tri

(IUPAC) cia nhém cacbonyl trong mach chinh)
Il TINH CHAT HOA HOC

1. Phin ng cfng
a) Céng vGi H; cho rugu bic 2

R-ﬁ-R' +H, __N¢ R-CH-R’
() OH

b) Céng v6i NaHSO, (trong dung dich bio hda)

R SO4Na
R-C-R’ + Na’HSO; - el
o) _ HO R'{
Vi d: CH, ,OH
CH;-C-CH; + NaHSO; - €L
o CH, SO,Nad

2. Phan ng oxi héa

- Khéc véi andehit, xeton khéng bi oxi héa bdi chit oxi héa yéu
nhuy AgNOyNH, (khéng tham gia phin \ng tring guong), Cu(OH),.

- Bi oxi héa bdi chit oxi héa manh nhy KMnO, hoic K,Cr;O; véi

HSO; &c (khi dun néng), xeton bi cit mach & cic lién két véi nhém
C=0.

Vi dy: Khi oxi héa etylmetyl xeton véi hén hop K:Cr,0./H,SO,
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ta ¢6 so dd:

eeee---‘D__5 2CH,COOH

—— > CH,-CH,;~COOH + CO; + H,0

Cic phuong trinh phan Wng
Theo so 88 (1)

3CH,COC;Hs + 4K,Cr:0; + 16H:S0, - 3C;H;COOH +
+ 3CO; + 19H,0 + 4K SO, + 4Cry(SO4),

Theo so 4 (2):
CH,COC,H; + K,Cr,0; + 4H,SO; - 2CH,COOH +

+ CrySOy)s + K;SO; + 4H0

3. Phan ng véi amin
R R\

3C=0 + H;N-R” - C=N-R” + H,0
R’ R’

V. DIEU CHE
1. Oxi héa rugu béc 2

R-CH-R’ + CuO —Lt—s R—ﬁ-R' + Cu + H,O
|
OH o

2. Hidrat héa ankin -1

R-C=CH + H,0 —* > R—ﬁ-CH,
(o)

3. TW mudi cia axit hitu co
2RCOONa —28% 5 RCOR + Na,CO,
(RCOO),Ca —uB% 5 RCOR + CaCO,
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Riéng axeton ngodi cic phuong phip trén cdn ¢é thé didu ché:

- T C;H;OH:
2C,H;OH + H,O %cu‘cocu, + CO, + 4H,T
- T CH,COOH: ‘

2CH,COOH —AC__ 5 CH,COCH; + CO; + H,O

- Tit cumen” (oxi héa):
CH, (':H,

Cg,H;—Cl*{ + 0, —» CiH~C-O-OH
N CH, (l:H,
o
QH,-(%—O—OH -» CH;-CO-CH, + C{Hs~OH
CH,
(*) Cumen Quge didu ché 1 benzen:

CH, CH,

N\NCH~”
@ + CH,-CH=CH; ———> @

§12. AXIT CACBOXYLIC

I. DINH NGHIA
Axit cacboxylic 12 nhimg hgp chit hitu co trong phin t chia
nhém -COOH (nhém cacboxyl) lién két véi gS¢ hidrocacbon, véi
nguyén tif hidro, hodc véi nhau.
Il. CONG THUC
Axit hitu ¢co (axit cacboxylic) C,H(COOH),
hay C Hzp42-2-(COOH), véi k 12 56 n6i d6i hay 6 lién két m.
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Axit hitu g don chic C,H,COOH CHy-CH-COON 1 :Axit lactic

5 Tén axit ' Cong thic | .0:{
! Axit no don chitc | C.,HMCX)OH (n20) i + Axit }\6ng o
| hay CoHpO; (m > 1) * Cic axit don chitc khong no:
Axit o da chc T C,Hynre(COOH), CHaCH-COOH CHy=¢-CooH
LIV ; 0N CH,
Axit khong no don chic : CoH3;,4COOH (n22) Axit acrylic Axit metacrylic
(c6 1 néi doi) ! * Axit béo khéng no quan trong:
IIl. DANH PHAP CH,(CH_),CH=CH(CH,),COOH: axit oleic
' ! vy Y + Axit thom:
Tén théng (hgm Axit + Tén anl ﬁc ich s& CeHCOOH : axit benzoic
| i eo axk 86 COOH COOH COOH
. i Axit + Tén cia hidrocacbon
L. Tén quoc & (IUUPAC) ~ tusomg ng + okc COOH
+ Axit cacboxylic no don chic (axit ankanoic) COOH
+ Céng thic téng quit C,H;,,,COOH (n20) hay C,H;,0, (m21) Axit o-phtalic Axit iso-phtalic . OOH
: - + Axit no hai lin axit: Axit tere~phtalic
A Tén thong th ! T C
Cong th dnivien uinin & g Céng thire Tén thudng Tén IUPAC
H H-COOH Axit fomic Axit_ metanoic - : -
! CH~COOH Axit axetic Axit_etanoic HOOC-COOH Axit oxahc A.xn ctandioic
| CH,-CH,-COOH Axit_propionic AXit_propanoic HOOC-CH,-CO0H Axit malonic Axit propandioic
5 CH,~(CH,),-COOH ] Axit butiric Axit butanoic ::OOC-(CH;»-CO()H Axt.t sucxm.nc : Ax.u bu(and:?e.c
T (CHM-CH-COOH | Axit iso-butiric Axit Z-metyl OOCHCH,),-COOH Axit glutaric Axit_pentandioic
| .. . HOOC~(CH,),-COOH Axit adipic Axit_hexandioic
1 i propanoic |
? CH~(CH,),~COOH Axit valeric Axil pentanoic + Axit khéng no hai lin axit:
; CH,~(CH,),-COOH Axit caproic Axit hexanoic HOOC-CH=CH~-COOH : Axit butendioic
CH~(CH,)s~-COOH Axit enantoic Axit heptanoic V. ok B
= .CAUTRUC VA Ti
: CH;~(CH,)~COOH Axit panmitic Axit hexadecanoic 1. C&u tric NH CHAT
| (axit béo cao no) :
; - ~ Nhém -OOOH trong phin 1@ axit cacboxylic Ia t6 hgp cia mdt
1 CHA{CH:ye~COOH {\x" stearic Axit octadecanoic nhém cacbonyl  C=O va mdt nhém hidroxyl ~OH do d6 tén goi 1
! (axit_ béo cao no) cacboxyl.
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~ Do ¢é hiéu ung lién hgp p—n gita déi clectron p trén nguyén n
oxi cia nhém ~OH véi clectron © cia ndi d6i C=O lam cho electron
chuyén dich vé phia nhém C=0, nén lién két “O-H bi phin cyc, H
linh dong va ¢6 tinh axit.

(o)
9
R~-C
\ -s
O«H

- Goc R cing ¢6 dnh hudng dén tinh axit cia nhém ~COOH.
2. Tinh chit

a) Tinh chdt vat li

~ Axit cacboxylic ¢6 nhiét d¢ sbi cao hon rugu cé cing s6 nguyén
i cacbon, cling do hinh thanh lién két hidro bén viing.

nh lién
6-H.”05
/ W
R-C C-R
\. . 3
A8...4-07

~ Tuong ty nhu rugu: 3 axit diu day tan vé han trong nuéc, do sy
hinh thanh lién két hidro gitta cic phan nf axit hitu co véi cic phin ¥
nudc. Axit c6 t¥ 6 nguyén tit cacbon trd Ién khé tan hofc khéng tan
trong nudc.

b) Tinh chat héa hoc

(1) Phin vng nhu mgt axit vé co théng thuong

~ Phan li cho proton H* trong dung dich:

CH,COOH == CH,COO + H"'

Thyc t€ trong dung dich la H,O" (H" + HO —= H,0", dya
vao phin Wng ndy ngudi ta nhin ra axit, vi né lam d6 quy tim.

~ Tac dyng véi kim logi hoat dong (Ming trudc H trong day dién
héa):

[ ZnRCOOH + 2M —» 2(RCOO)M + nH; |
Vi dys 2CH;OO0H + Ca - (CH,;COO1Ca + H;
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— Tac dyng véi oxit bazo:
| 20RCOOH + M;O, - 2RCOO)M + nH,0 |
Vidy: 2CHCOOH + Na;O — 2CH,;COONa + H,;O
— Tac dyng véi bazor
2CH,COOH + Ca(OH); — (CH;COO),Ca + 2H,O
— Tac dung vdi mudi:

2RCOOH + CaCO; - (RCOO),Ca + CO, + H,O
RCOOH + Na,CO; — RCOONa + NaHCO,
2RCOOH + Na;CO; — 2RCOONa + COzT + Hzo

+ Phin \ing véi rugu (phian ng este héa):

RCOOH. + HOR® =224 . RCOOR' + H,0
(2) Phin vng cua géc
— Goc la nguyén 1 hidro (axit fomic)
* Phan \ng trang guong:
H-C-OH + 245(NH);0H —L 5 (NHJ),CO;s + 2A¢d +

O + 2NH, + H,O
Theo chuong trinh cai cich:

HCOOH + A0 —at s H-O-C-OH + 2Ag
0

S —

CO; + H;,O

* Phin ung véi Cu(OH); trong mdi trudng kiém (hoic nude
Fehling):

HCOOH + 2Cu(OH); + 2NaOH —*t—> Na,CO; + Cu,OV + 4H,0

mau d6 gach
~ G&c la hidrocacbon no : phin ing thé vao cacbon «

CH,COOH + Cl;, —2£5 CICH,~COOH + HCl
D¢ manh cua céc axit:
ClC~-COOH > Cl,CH-COOH > CI-CH;COOH > CH,CO0H
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~ Géc 12 hidrocacbon khéng no:
* Phin \ng cdng véi dung dich brom:
CH,;=CH-COOH + Br; —» (IZHZ—('ZH—COOH

Br Br
* Phin ung trang hop:
nCH,;=CH-COOH - ffﬂx-(fﬂ— ]
COOH |,
— Gé&c 1a hidrocacbon thom:
(/‘ O
c” COOH

“OH
+Bry + HBr
T4 Br

Axit m-brombenzoic
(3) Mot s6 phin ung khic
Vi dv: vdi C;Hz
CH;COOH + CHeCH -» CH,COOCH=CH,
HCOOH + CH«CH —» HCOOCH=CH,
Luu y» HCOOCH, + CHaCH - CH,=CH-COOCH,
(4) Khi nhiét phin mudi cacboxylat
- Khi nhiét phin mudi cacboxylat véi véi tdi, xut:
RCOONa + NaOH —mr—> RHT + Na,CO;
Vidy: CH,COONa + NaOH 5555 CH, + Na,CO,

HCOONa + NaOH =555 H; + Na,CO,
CH;-CH~-COONa + NaOH 8485t 5 C;HOH + Na;CO,

ou

NaO-C-C-ONa + 2NaOH US> H; + 2Na;COy

00

NaO-C-CH;-C-ONa + 2NaOH 281Xy CH, + 2Na,CO,
1l I '
e) o)

2HCOON2 —— 55 HCHO + Na,CO,
— Khi nhi¢t phin mudi cacboxylat:

R-C-ONa + NaO-C-R ———t——> R-C-R + Na,CO,
I |

& o &

v
R-C-O )

Ca —t  R-C-R + CaCOy

R-Icl‘-o 7

3

(5) Pi¢n phin dung dich mudi cacboxylat
2RCOONa + 2H,0 -—2faehis, p R 4 2CO; + 2NaOH + H,!

c6 vach ngad
Anot (+) Catot (=)
(6) B¢ manh cua axit dugc xdc dinh dya trén hing s6 axit K,
RCOOH ——= RCOO™ + H*
_ [H"IRCOO"] -
%= “rcoom~ " PIe = K
(7) Phuong trinh dét chiy axit cacboxylic no dom chuc vi mudi
natri cua axit

C.HpCOOH + 216 ) (n41)C0; + (n4+)H,O

2C . H;,+i,COONa + (3n+1)O; - (2n+1)CO; + (2n+1)H,;O + Na,CO,

(8) Phin wng tao anhidrit

2RCOOH — X 5 R—(I.I-o-c-n + H,0
i
O O

Vi du
2CH;COOH —X—5 (CH,C0),0 + H;0O
Anhidrit axetic
* Anhidrit dé bi thuy phin:
(RCO),0 + H,O - 2RCOOH




* Anhidrit ¢6 tinh chit nhuy mét axit
(RCO); 0 + 2NaOH - 2RCOONa + H;O
(RCO)0 + 2R'OH — 2RCOOR’ + H,;O

Vi du.

(CH,CO),0 + Ca(OH); —» (CH;COO)Ca + HO
(CH,CO),0 + 2C;H,OH - 2CH;COOC;H; + H,O

V. DIEU CHE
a) Phuong phéap chung
RCH;X MO, RCH,OH —C5 RCHO 20:. MY ROOOH

l 0, xic tic T

Phin (ng thiy phin: RCOOR” + H;O === RCOOH + R'OH

b) Phuong phap diéu ché CH,COOH _
~ Lén men gidm: "

CHCH,OH + O;  7ipaii® CH,COOH + H,0
-~ T axetilen hodc etilen: u

CH=CH + H)0 —5oe—> CH;CHO

2CH;=CH; + O, _"_"Cl_gg,?g&> 2CH,CHO

CH,CHO + %o, —e*_, CH,COOH

—~ T n-butan:
5
- T mudi:

CH,COONa + HCI —» CH,COOH + NaCl
CH,COONH, + HCl - CH,;COOH + NH,Cl
=~ Chung gb:
G& duge chung khan trong ndi kin khoing 400-500°C (khéng c6
khong khi) sinh ra mdt chit nhya den va mét hdn hgp gém nudc,
metanol, axit axctic va axeton. Tach ldy hén hgp long, cho véi vao &&
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chuyén CH;COOH - (CH,COO),Ca. Sau d6 ¢d can, con lai
(CHCOO),Ca cho tic dyng véi HSO,, rdi chumg cit ta thu liy
CH,COOH.

(CH,CO0),Ca + HSO, —— 2CHCOOHT + CaSO.4

§13. ESTE

I. DINH NGHIA

Este 1A san phim cda phdn ng gita rugu va axit vé6 co hodc axit
hitu cd. ’
Il. CONG THUC

* Cong thic 1Ong quit este don chuc: R-('i-O—R‘
O

R la g&¢ hidrocacbon hoic H
R’ 1a gb¢ hidrocacbon
* Cong thiic téng quit este no don chiie (gidng cong thic téng quat
ctia axit no don chue):

Khi 85 chiy mit este 66 Ny = Ny thi este &6 I este no don chik.

Ill. DANH PHAP

Tén gdc hidrocacbon cia rugu + tén gdc axit (thay dudi ic = at)

IV. TINH CHAT HOA HOC
1. Phan dng thiy phéin
RCOOR'’ + H,O RCOOH + R’OH

- D€ ting cudng phin ung thiy phin (chuyén dich cin bing vé
phia tao thanh axit v rugu) ta dun néng hén hap véi chit xic tic H*
hodc dung mdt lugng du nude.

H", xt
————"
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Luu y khi vi€t phuong trinh thiy phin este ¢6 ciu tao dac biét.
* RCOOCH=CH; + H;O -» RCOOH + CH,CHO
* RCOO-C=CH, + H;0 - RCOOH + R’COCH,
]
R’
* RCOOCH,CHCI; + 2H;0 -» RCOOH + HOCH,-CHO +

+ 2HCI
2. Phan {ing xa phong héa

Phin (ng thuy phin este trong méi trudng kiém la phin dng xa
phong héa. '

| RCOOR’ + MOH — RCOOM + R'OH |
M I ki hiéu kim loai.
Vi dy: CHyCOOC;H5 + NaOH — CH;COONa + C;H,OH
Lwu v khi xem xét phan \ng cia este tic dung véi NaOH
(1) Khi ddu bai cho este tic dyng véi dung dich NaOH ¢é thé theo
tilé¢ 1:1 hojc 1: 2 thi este ¢6 cong thic ciu tao:
RCOOC¢Hs + NaOH — RCOONa + C4H;OH
RCOOCgH;s + 2NaOH — RCOONa + C4H;ONa + H,0
(2) Xa phong héa este hitu cd cho 3 mudi va | rugu d6 la este cia
3 axit hitu co véi glixerin.
(3) Este 2 chite tac dung véi dung dich NaOH cho:
* I mudi + 1 ROH + 1 R’CHO, este ¢6 cdng thitc ciu tao:
R—O—(‘:'-C.H,-(E'—O—CH=CH3

(o} (o)
* 2 mudi + 1 ROH, este c6 cong thitc ciu tao:
R—%—O—C,H,—O—(IZ-R'

* 1 mubi + 2ZROH, este c6 coéng thic ciu tao:
R—O—(EI-C.H\.—C'%—OR'

* 1 mudi + 1 rugu COO
C.H,— R

“~COOR

(4) Khi dau bai cho hai chit hiu ¢o don chic manh hd tic dung
vai NaOH cho:

— Hai mu6i va moOt rugu, ¢6 nhirng kha ning 2 chit hiu co
dé la:
{ROOOR’ hoke { RCOOR’
R,COOR’ R,COOH
— Mot mudi va mdt rug, ¢6 nhing khid ning hai chat hinu co do la:
* Mt este va mot rugu c6 gde hidrocacbon gidng rugu trong este.
* Mot este va mot axit ¢6 g&¢ hidrocacbon gidng axit trong este.
* Mét axit va mot rugu.
— MOt muéi va hai rugu, ¢6 nhitng kha ning hai chit hiu co 36 la:
{RCOO 4 hodc {RCOOR'
RCOOR, R,OH

3. Phan ng ¢ gée hidrocacbon
Xét véi gée hidrocacbon khéng no:
a) Tham gia phan Ung céng
Vi du: CH;=CH-COOCH, + H, —Y:5 CH,-CH,-COOCH,
b) Tham gia phan dng trung hop

nCH;=CH-COOCH; - r-<:H,-|cu~ _
§ COOCH; | »
Metyl acrylat Polimetyl acrylat (PMA)
nCH;-COOCH=CH, -» [-CH-CH;-
bcocn,],,
Vinyl axetat \Polivinyl axetat (PVAQC)
=
nCH,;=C-COOCH, -» H,-C-
éH.\ (l:OOCl‘ls n

Metyl metacrylat Polimetyl metacrylat



V. DIEU CHE ESTE

a) Phan (ng gida axit va rugu

Phan ing este héa la phan wng thuin nghich xiy ra cham & diéu
kién thudng.

RCOOH + R'OH
HX + ROH ——=
— Axit 1 lin, rugu n lan:

nRCOOH + R’(OH), ———— (RCOO),R' + nH;O
— Axit n l4n, rugu 1 lin:
R(COOH), + nR’'OH
- Axit n lin, rugu m lan:

H;S0, dfe, t°

RCOOR’ + H;O
RX + H;O (X la halogen)

R(COOR’), + nH;O

| mR(COOH), + nR(OH), === R,(COO).,R’, + nmH;0

b) Phan Ung gida anhidrit axit va rugu
H,S0, dd

(RCO),0 + R'OH RCOOR' + RCOOH

c) Phan ung gilia axit va ankin

RCOOH + CH=CH 12 5 RCOOCH=CH,

RCOOH + R'-C=C-R" =t 5 ROOO—Cl=CHR”
Rl

d) Phan dng cua axit véi etilen
RCOOH + CH,=CH, —x > RCOOCH;-CH;

e) Phan dng gita mudi natri cUa axit va dén xufit halogen
| RCOONa + R’X —» RCOOR’ + NaX |

§14. AMINOAXIT

I. DINH NGHIA

Aminoaxit 12 nhing hgp chit hiu co tap chic, trong phin t vira
chita nhém chie amin (-NH,), vita chita nhém chic cacboxyl
(-COOH). '

Il. CONG THUC

(H:N),~-R(COOH),

Khi x =y ta ¢6 aminoaxit trung tinh, quy tim khong d6t mau
X > y ta ¢6 aminoaxit ¢6 tinh bazg, quy tim héa xanh
X <y ta ¢6 aminoaxit ¢6 tinh axit, quy tim héa dé.

Iil. DANH PHAP

Axit + amino + tén axit cacboxylic tuong tng
Khi goi tén ta ¢in chi ¢ vi tri cia nhém NH; gdn véi cacbon:
&-&-¢-c-¢ - Ecoon

Vidy: H;N-CH,-COOH : Axit amino axetic
CH;—CliH—COOH : Axit a-amino propionic
NH; (a—alanin)
H;N(CH,);:COOH: Axit g-amino caproic (diéu ché
Lo capron)
H,;N(CH,)COOH: Axit ®-amino enatoic (didu ché
td enan)

IV. TINH CHAT HOA HQC

1. Phén li trong dung dich °*
H,N-RCOOH === H;,N-R-COO™+ H* === H,N"-R-CO0O"

2. Tac dung v@i dung dich bazo (do ¢6 nhém -COOH)

H,N-R-COOH + NaOH -» H,N-R=COONa + H,O
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3. Tdc dung véi dung dich axit 1. TINH CHAT HOA HQC

H,N-R-COOH + H* = H,N'-R-COOH 1. Phan @ng thuy phéan
4. Tac dung véi rugu (phan \Wng este héa) RCOOTH; o p CH,-OH RCOOH
H;N-R-COOH + C;H;OH == H,N-R-COOC,H; + H;O RCOOPH + 0. ——> CH-OH + R'COOH
: R"COOCH, éHI—OH R"COOH

5. Tham gia phan ing trung ngung (phan ung gida nhém Lipit dong vat (md) chi yé€u chita géc axit béo no.
-COOH va -NH,) Lipit thyc vat (diu) chi y&u chita gdc axit béo khéng no.

Do ¢6 nhém ~NH; va nhém ~COOH nén aminoaxit tham gia phin 2. Phan Wng xa phong héa
tng tring ngung cho polipeptit. P Khi dun néng chit béo véi dung dich kiém cho glixerin va xa phong.
H;N-R-COOH + H,N-R-COOH —’H;N—R—C;'N—R-ECOOH + H,O RCOOCH, CH,-OH RCOONa

] ' I I
Eé) l'l[ : R'OOOC'IH + 3NaOH ——> ClH—OH + R’COONa

Vi dir (Nhém peptit) R"COOCH, CH,-OH  R”COONa

nH;N—~(CH,);-COOH —E 5 [-NH-(CH,)s-CO-}, + nH,;0 Xa phong

Axit €-amino caproic Nilon-6 hay to capron Khii niém vé xa phong va chit tdy rita téng hop:

H,N-(CH)e-COOH- — 5 [-NH~(CH,),~CO-], + nH,O ~ Hén hgp mudi natri (kali) cia cic axit béo duge goi Ia xa phong.

Axit ®-amino enantoic To enan ~ Thanh phin chi yéu cia xa phong 12 C;HyCOONa va

Cj;Hy;COONa.
— Niu xa phong:
§15. LIPIT aanaop, o[ MuUGI DT 4
. aln, 1 an
e . Diumo —9[ ’ (NaCD) -
(Chat béo) Glixerin

I. DINH NGHIA Xa phong dic qudi, ép, cht Xa phong

Lipit (d4u, m& dong thyc vat) la este cia glixerin va axit béo. (néi 1én trén) 005 thom banh

. . Mugd!
Il. CONG THUC TONG QUAT — R |
RCOOCH, - Glixerin - v tap chat
, ! - Muéi én - Loc
R WH - Tap chat - Ch\mg cat dudi ap suit
R”COOCH,;

thip thu héi NaCl

R, R’, R" la g6c hidrocacbon cia axit béo - Loc —> glixerin

Axit béo: C);H;:COOH; C|7H;;COOH; CnH”COOH
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—~ Chat tdy rita t6ng hgp: La nhing chit ¢6 tic dyng giit, rira ma
khéng phai la mudi Na cia axit cacboxylic. D6 1a cdc natri ankyl
sunfat ROSO,Na, natri ankyl sunfonat RSO;Na...

Uu diém ndi bat nhit cua chat tdy rita téng hgp 12 vin giv duge
tac dyng tdy giat trong nudc cing.

3. Phan tng véi hidro

Véi nhitng chit béo Iong thi cic géc R chua no, do d6 khi cho chit
nay tic dung vdi hidro cho gbc R no, chit béo héa rin.

C.,H,,COO(II Hz Q?HJSCOO?HI
CoHyCOOCH  + 3H; —’:‘—’—e. CpHyCOOCH
CHyCOOCH, CHCOOCH;

Luu y: Trong ki thuit dé xic dinh chit lugng cua chit béo ngudi
ta thudng dya vao mdt s& chi 6 sau:

— Chi <4 xia phong héa: 1a téng s8 miligam KOH d€ xa phong héa
chat béo va axit ty do ¢ trong 1 gam chit béo.

~ Chi s8 axit: 12 s6 miligam KOH d¢ trung hoa hoan todn cic axit
e do ¢6 trong 1 gam chit béo.

§16. GLUXIT
Gluxit
C.(H20),
/ 2 \
Monosaccarit Disaccarit Polisaccarit
Chat tiéu biéu: Glucozo Saccaroza Tinh bdt, xenlulozo
Céng thuc phéan td:csl-{,,os Cy2H2,04, (CeH;005)
GLUCOZO

1. CONG THUC CAU TAO
- Cong thic ciu o dang mach hé:
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CH;OH-CHOH-CHOH-CHOH-CHOH-CHO

- Cong thic ciu tgo dang mach vong: 2 dang a, B= glucoze (do
phin Ung céng nhém OH & C; vao nhém C=0 cua dang mach hg)

6
HOCH,

B-Glucozo

II. TINH CHAT HOA HOC

Cong thite ciu tao cia glucozo cho thiy glucoza thude loai rugu da
chite (5 nhém ~OH) va andehit (1 nhém ~CHO).

1. Tinh chét cia rugu da chic

= Téac dung véi Cu(OH); cho ta dung dich mau xanh trong sudt.
- Tac dyng v6i dung dich axit cho cste chita 5 gc axit.

" 2. Tinh chéit cua andehit

a) Phan ting céng vai hidro
HO-CH;~(CHOH),~-CHO + H, Nu.&

- HO-CH,~(CHOH),~CH,OH

Sorbitol
b) Phan (ing oxi héa

(1) Phin ung v6i AgNOyNH, :
HO-CH;~(CHOH);~CHO + 2Ag(NH),0H =
HO-CH;~(CHOH),~COONH, + 2Ag} # 3NH, + H,O
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Hoac viét:
HO-CH,~CHOH),~CHO + Ag.0  Hsy

- HO-CH,~(CHOH),~COOH + 2Ag}
Axit sorbic

(2) Phan tng véi Cu(OH),
HO-CH;~(CHOH),~CHO + 2Cu(OH), + NaOH _*
- HO-CH,~(CHOH);~COONa + Cu,0! + 3H,0
3. Phan 1tng 1én men
CeHyO, _men niu . 2C,HOH + 2C0;
CeHyO, men lactic 2CH,CH-COOH

OH
Axit lactic

I, PIEU CHE
(CeHiO), + nH,O  —F 5 nCeHLO,
6HCHO _CalOH): .  C.H,0,
* Déng phan quan trong Ia fructo'ch
~ Dang mach hé:
CHZOH—CHOH—CHOH—CHOH—'CI—CHZOH

(o}
-~ Dang mach vong: B-Fructozo va a-Frutozo

SACCAROZO

I. CONG THUC

— Céng thic phin ni: C;H2,0y

~ Cong thic ciu tao: Phin nr saccarozd duge cdu tao bdi modr gée
a-glucozs va mét gdc B-fructozd. Hai géc nay lién két vdi nhau &
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nguyén t¥ C, cia géc glucozd va nguyén ur C; cia gée frutoze qua mét
nguyén ti oxi:
HOCH,
O
H H
4 1

3

Géc a—glucozo
Dang ciu tao mach vong cia saccarozg khdéng ¢6 kha ning chuyén
thanh dang mach ha.
I. TINH CHAT HOA HOC
1. Phan \ing thuy phian

CuHuOy + H0 Mt GHpO, + CHiOs
Saccarozo Glucozg Fructozo
2. Phan ng v6i mét sé hidroxit kim loai

CpHuOp  —2C¥O0H: o 44 mau xanh lam
CuHpuOy #C302H0 | CpHpOnCaO2H0 —E% s

Canxi saccarat

-> CuHuou + CaCO,J + 2H,0O
Tinh chit nay duge ap dung d€ tinh ché dudsng.

3. San xuat dudng saccarozd ti mia

: Nudc mia (14-17% dudng) dd canxi saccarat® +CQ:
Mia ___<:® o : GV

i
- U ’
Ba mia  chiét bing nwoc/ *% l:két tia tap chat

® loc bing @ Cb dac 4p
than,xuon, : . sulit tha
dd saccarozo Wy tring dd saccarozo tinh khxé't-—-‘——p—“ —

két tha CaCO:;l bing SO,
Ri dudng (san xuit rugu)
[ Puting (saccarozo)
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1. DONG PHAN MANTOZO
1. Cong thite cdu tao cia mantozd

- Phin 1 mantozo dugc ciu tao bdi hai géc a-glucozs & dang
mach vong. Hai gbc nay lién k&t véi nhau & nguyén wa C; cia géc
glucozg tha nhat véi nguyén nt C, cia gée glucozd thi hai qua mot
nguyén i oxi:

- _V-d
Gée a-glucozo

Géc a~glucozo

- Trong dung dich, géc glucozo that hai cia phin t& mantozo cb
khi nang md vong tao ra nhém chite =CH=0 & nguyén ¥ C,. Do viy
mantozd ¢6 phan \ing trang guong va phan ng khi Cu(OH),.

2. Tinh chét héa hoc

—- Khic véi saccarozo, mantozo ¢é phin tng trang guong, phan ing
khit Cu(OH),.

— Khi thuy phin mantozo cho a-glucozo
CuHnOy + H0 5 2CH,06

TINH BOT

I. CONG THUC

— Cong thite tdng quat: (CHO0s),

— Tinh bot 1a hén hgp cta hai thanh phin: amilozo va amilopectin
hgp bai nhiéu géc a-glucozo.

— Amilozo ¢6 mach phan t¢¥ khéong phin nhianh va khéi lugng
phin wr khodng 200.000 dvC. Amilopectin ¢6 mach phin i phin
nhanh va khéi lugng phian t khoang 1.000.000 dvC.

68

II. TINH CHAT HOA HOC
1. Phan dng thiy phan cho a -glucozo
(CeHyOs), + nH:O0 —H2'  nCeHu0,

2. Phan d@ng véi dung dich ist
Dung dich i6t tic dyng vdi hd tinh bdt cho mau xanh lam dic
trung. Phin dng nay xiay ra dé dang, nén ta dung dung dich i6t d€
nhin ra tinh bot, hodic nguck lai ding hd tinh bdt &€ nhan biét it
Tinh bot duge tao thanh trong ciy xanh tir khi CO; va H,O va
ning lugng dnh sing mit trgi. Phuong trinh phdn ng tong quat:
6nCO; + 5nH,0 ———  (C¢HyOs), + 6n0;

IR uc

Qua trinh tao thanh tink bdt ¢6 sy tham gia cia dnh sdng mat trdsi
nén goi la qui trinh quang hgp.

XENLULOZO

1. CONG THUC

- Céng thite phan i (CgHypOs),,

— Céng thie ciu tao: Do nhidu géc B glucozo két hgp véi nhau nhy
ciu n&i B-1,4 glucozit, phin t& khéng phin nhinh x& dit song song
nhd &6 ma xenlulozo ¢é dang sgi. Co thé viét céng thic phin tf
xenlulozo nhar sau:

g OH
(C¢H;0;) — OH hay  [CsH;O(OH)s),
L ™~ OH |n
I. TINH CHAT HOA HOC
1. Phan ing thuy phéan cho p-glucozg

(CeHgOs), + nHO 2, nCgH,O,
2. Phan iing este hoéa
a) Véi dung dich axit nitric

[CH;O:(OH);), + 3nHONO, _H:S0:4 (0 H.O,(ONO,) L+ 3nH50

Xenlulozg trinitrat
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b) VGi dung dich axit axetic
p OCOCH;
[CeHAO(OH)), + 3nCHCOOH —»| CH-O, ~OCOCH; | + 3nH,0
“OCOCH,

Triaxetat xenlulozo
¢) Véi anhidrit axetic

[CsHO:(OH)), + 3n(CH,CO)0 — [CaHO,(OCOCH,),], +

+ 3nCH;COOH
d) Phuong phéap san xuat td visco

Cho xenlulozo (t¥ gb) tic dung véi dung dich natri hidroxit va mot
s6 héa chit khic, thu duge dung dich rdt nhét goi I visco. Khi hom
dung dich nhét qua &ng 6 nhiéu 16 nhé ngim trong axit sunfuric
lodng, dung dich nhét (& dang tia) bi thiy phin tao thanh nhing sgi
dai va mdnh. Nhing s¢i nay 6 ban chit ciu ta0 gin giéng xenlulozg,
nhung dep, 6ng mugt nhy to va duge goi la 1o visco.

[CeHO(OH)y), + nNaOH — [C4H0,(OH),ONa), + nH,0

Xenlulozo Xenlulozo kiém

(CeH,OMOHLONaL, + nCS: 5 [C4H,0,0H),0),
Cas
é—.\’a

Xenlulozo xantogenat

(CeHO(OHROCS;Nal,+ - HiSO, - [CH,04OH),}, + nCS; +
= Xenlulozo hidrat (ta visco)
4+ ZNaso,

2
e) Phuong phdp san xuat to axetat

To axetat duge ché bién tir hai este cia xenlulozo: .
lQH@:(OHXO-%'CHs)zL [CsH;O0,(O-C-CH,)3),
1}
O O
Xenluloza diaxetat Xenlulozo triaxetat
Hai cste nay con duge ding d€ ché rao phim khéng chav.
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§17. POLIME

I. DINH NGHIA

Nhing hgp chit ¢6 khéi lugng phan ty rit 16n (thudng 1 hang
ngan téi hang triéu don vi cacbon) do nhiéu mdt xich lién két véi nhau
duge goi la hgp chat cao phin ti hay polime.

Vi duz Cao su thién nhién, tinh bot, xenlulozo... la nhing polime
thién nhién. Cao su Buna, polietilen, polivinyl clorua... la nhing polime
tong hop.

Il. CAU TRUC CUA POLIME

Cic phan td polime thién nhién va téng hgp ¢6 thé ¢6 ba dang ciu
tric saw:

— Dang mach thing (mach khong phan nhianh). Vi du: polietilen,
polivinyl clorua, xenlulozd....

— Dang phin nhinh. V7 diz amilopectin cia tinh bot.

— Dang mang khong gian. V7 diz cao su luu héa. Cic mach thing
trong cao su luu héa gin véi nhau bdi nhing “ciu néi” -S-S-.
1. TINH CHAT CUA POLIME

Tinh chat vit I£ Chc polime khéng bay hai, do khéi lugng phan t
I6n va luc lién két gitta cdc phin nr I6n.
IV. DIEU CHE POLIME
1. Phan iing trung hgp’

(1) Qua trinh céng hop lién ti€p nhidu phin ¥ nhé (monome) tao
thanh phian tlf 16n (polime) duge goi 1 phin ¥ng trang hgp.

(2) Piéu kién monome tham gia phin ung trung hgp la phai ¢é
lién két kép hodc ¢6 vong khong bén.

— Phin tng tring hgp t¥ mdt loai monome thi goi la-tring hgp.

— Phan (ng tring hgp ti nhidu loai monome thi goi 1a déng trang
hgp.
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Vi di. Trang hgp didu ch& P.E.
nCH=CH, 020X | (_CH,-CH,-,
Déng trang hgp didu ché cao su buna-S, cao su buna-N.
nCH;=CH-CH=CH; + nCH=CH, -
é:aﬂg (stiren)
[-CH;—CH%H—CH;—(;H-CH;-L

(cao su buna-S) CgH;
nCH,;=CH~-CH=CH, + n('3H=CH; >
CN
[—CH;—CH#:H-CH:—('?H-CHI—L
(cao su buna-N) CN

2. Phan {ing trang ngung

(1) Dinh nghia: Qui trinh nhiéu phin t¢ nhé (monome) k&t hgp
vdi nhau thanh phin it I6n (polime) ddng thai gidi phéng nhing phin
nf nude duge goi la phan iing tring ngung.

(2) Piéu kién monome tham gia phin Ung tring ngung la phai ¢6
Y 2 nhém chie trd lén.

Vi diz nH:N-CH;-COOH  —ts [-HN-CHyC-1, + nH:O

O
V. UNG DUNG

Ba linh vyc ng dyng chi y&u cua polime li: cao su—chit déo- to
sgi tong hop.
1. Cao su téng hgp
~ Cao su buna (phuong phip Lebedev)
So d& Tinh bot —» rugu etylic = butadien=1,3 = cao su buna
(CeHyOy), + nH,O 280, nCeH,,04
CeH,O, =01, 2CHOH + 2CO,T
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2C,HOH 420 450C. CH,=CH-CH=CH,+ H, + 2H,0
nCH,=CH-CH=CH, —& ,[-CH,;-CH=CH-CH,-),
~ Cao su téng hgp hi¢n nay: Cao su buna=N, cao su buna-S (&
phin phin \ing trang hgp).

Thyc hién sy luu héa cao su: ché héa cao su vdi luu huynh & nhiét
a6 cao:

(CiH), + kS —> (CiHo.S:

Cao su luu héa ¢é ciu tao mang ludi khong gian nén bén hon, dan
héi hon, khé tan trong cic dung moi.

Chi y: Néu it S thi cao su dé chay nhio, hoi nhiéu S thi cao su trd
nén don, qua nhidu S thi cao su mit hin tinh dan hdi, chuyén thanh
chit rdn goi 1A nhya cbonit.

|
ivg -CH;-?H-CH-CH:—CH;-CHQCH-CH; -

$
I

S
o —CH;-éH-(iTH—CHz—CHzQH:CH—CHg -

Chu néi di sunfua lién két cic phin v hinh thanh ciu tao mang
lugi khong gian.

2. To téng hgp
(1) S dé 1ng qudt:

To thién :‘.ﬁ;,/ To héa hoc

Loai to ¢ sin trong T polime thién T monome t6ng hop
thién nhién, nhién ché& hoa thanh thanh nilon-6,6, to
¢d sgi siin 1 visco, capron-(nilon-6) ¢
Vi d: 10, tim, 10 axetat enan (nilon-7),
len bong td capron
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(2) Mot s6 to téng hop théng dung.
- Poliamit: Nilon—6,6, to capron, td cnan, to kevlaz

¢ Nilon ~6,6: Do su tring ngung cua axit adipic va hexametylen
diamin.

nHOOC-(CH,;),~-COOH + nH,N~(CH),~-NH; —
> -(|:|—(CH2)4—(||:-!|Q-(CHZ)6‘¥- + 2nH,0
O OH H

n

* To capron (nilon—6): diéu ché tr axit amino caproic hojc tir
caprolactam:

aH,N-(CH);-COOH —— {-l}l-(CHz)s-(ﬁ—] + nH;O
H O

n

CHy CH-CH

i S — " n S .

n CH:" CHI‘- NH /(\\- [?—((-«H;)g-ﬁ,' ]
H 0

Caprolactam “n

* To enan (nilon=7): do sy tring ngung cha axit @-amino enantoic:

nH,N~(CH,)s~COOH -»[-;\l'-(c:Hgﬁ.cuz_] + nH;0
n

H O
* To kevlaz: ding trong vo xe hoi hoidc 4o chong dan:

nHOOC@—COOH + nHIN@-NHz -

Axit tere-phtalic Phenyldiamin
\
- —ﬁ -ﬁ~!|\l@-?!- + 2nH,O
@) OH H

n
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* Polieste: v
nHOOC -COOH + nHO-CH,-CH;-OH —
Axit tere—phtalic Etilen glicol
> |C ~C-0-CH:-CH; + 2nH;0
e} o)

3. Chit déo

(I) Dinh nghia: Chit déo la nhing vat li¢gu ¢6 kha niang bi bién

dang khi chiu tac dyng cta nhiét, 4p sudt vin gid sy bi€n dang d6 khi
thoi tac dung.

* (2) Thanh phin co ban cda chit déo gdm polime, chat hoa déo, chit
dén, chat phy gia..

(3) Mor s8 chit déo théng dyng:
* Polictien (PE)
* Polistiren (PS)
* Polivinylclorua (PVC) : n[CH;=CIIH] - -FH-CH
Cl r Cl ‘] n
Clo héa PVC thu duge to clorin.

* Polimetyl metacrylat (thuy tinh hiu co plexiglat)

|CH’ ‘ CH,
1
nCH,=C-COOCH; — ‘H;—(':—
| COOCH, | ,,

4. Nhua phenolfomandehit
- Du phenol, xuic téc axit, thu nhya duge novolac

OH OH OH

(n+1) +nCH=0 H,H CHI AN '+ aH0

n n 2 T’ O nrl;
Jn

Nhuya novolac
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- Du fomandehit, xic tic bazo thu nhq’a duge rezol

OH
(n+1) @ + (2n+1)CH,=0 9H, + nH,;O
CH;OH |® CH,OH

Nhua rezol
- Rezol néng chiy, € ngudi thinh nhya rezit (bakelit) v6i ciu tric

khéng gian
OH E OH
@— cn,— cu,@_-_
OH
CH
CH; OH 2

CHy— CH,

5. Polime urefomandehit
nCH,=0 + nCO(NH,); _‘;*o__. [»NH—%—NH-CHr] +nH;0

O n

76

Chuong

CHUOI PHAN UNG

BAI TAP VE ANKAN

[‘\Ia—O—C]CH; 1
5 __co,
CH,COOH —\ /

Al..C, -1 CO

——/ ‘L CH,COONa

GIAI
) Na-O-G-CH;~G-0-Na + 2NaOH —Y _, CH, + 2Na,CO,
e} o
2) CHCOOH + 2NaOH 220, CH, + Na,CO, + HiO
3) ALC; + 12H;O — 3CH, + 4Al(OH),
AlLC, + 12ZHCI — 3CH, + 4AICI,
ALC, + 6H;S0, — 3CH, + 2AL(SO,);
4 CHs Cracking, t° CH, + C;H,
5 C+2H, —39°C, CH,
6) CO; + 4H, _vikhuin = CH, + 2H,0

"7 CO+3H; Ni.2s0°c. CH,; + H,O

8) CH,COONa + NaOH - _Ca0.t°  CH, % Na,CO,
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1. CH,'» CH,%» CH,CHO S CiHOH 5 CHe %> CHyo
' 6
Rugu iso~propylic o CsHe
2. CH,COONa 5> C:He % C:HCl & CHy & CH, % HCHO
6
CO,

3. C,H:Cl 5 CH:OH %> CH.0 % CH,-CH,-COOH
4
7

5 . 6 > ? ’
CHe qigr> * won” * &GO

78

GIAI

1500°C
.' 2 H' —t 3 C,H. + 3H
l) lam lanh nhanh ne :

2) CH, + H,0 _l*algg_. CH,CHO

3 CHCHO + H; X, CH/OH

4 2CHOH —oi— CiHe+ 2HO + Hit
5 CiHy+ 2Hy N, CHy

6) CHo _Cracking  CyH, + CH,

7y CH;-CH=CH; + HOH CH)‘({H-CH;

OH
(2} ) dpdd -
1) 2CH;,COONa + 2H,0 <850 C:H, : 218%1;+ s
a 2

2) C;Hg + Cl, Anhséng . C,HCl + HCl
3) C;HCl + 2Na + CIC;H; - C.H,o + 2NaCl

4) CH,, Cracking _ CH, + CH,

Cic oxit cua nito
5) CH, + O, ——

6) HCHO + 2Ag:0 —NH: | CO, + H,O + 4Agd

HCHO + H;O

©1) CH,Cl + NaOH, ;. —*— C;H,OH + NaCl
2) GHOH 4+ CuO0  ——» CHy;-CHy-CHO + Cu + H:0

2.
3) CHy~CH,;-CHO + %o, _Ma® . CH,-CH,-COOH

4) CHy-CH,-CH,0H 1804 | CH,-CH=CH, + H;O
180°C
5) CHy~CH=CH, + HCl ——> CH,-(I:H-CH,
Cl
6) CH,-CH-CH; + NaOHMng_"’_» cu,-cfu-cu, + NaCl
OH
) CHy-CH-CH, + CuO v CHy=G-CH + Cu + H,O
OH
l l > B ——2—> Polipropilen

Ankan A 22Xt D4, Cao su isopren

. CH,
5 6 l
- Bt | g
CH, CH, |,
GIAI
1) CeHyy SAKRE CyH, + CiHy
2) nCH,-CH=CH, Xt , -c'H-CH,-
CH, R
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3) CH,—(%H—CH;—CH, Dehidro E:HFCI—CH:CHz]-r 2H,

CH; CH, n
4) nCH=C-CH=CH, %[—-CH;—CI%H—CHrJ
CH; CH, a
5) CH,—(|2H—CH;~CH, —Behidro cx—x,-g?:cn-ca, + H,
CH; CH,
CH,
6) nCHy-C = cH _&p“—» - él - CH-
CH, CH; CH,CH; |n

BAI TAP VE ANKEN

5) nCH,;=CH, - [-CH,-CH,-],

6) CiH,o —SHCkINE , ¢ H, + CH,

DCH, + H, — N | ol

8 CHy ——Y“—» GH, + H,

9) C;H, + H,0 _H«&, C;H;OH

10) C;H:OH _*ll%f’,:c__. CH, + HO

1) C;HCl + NaOH o4y —t—p C;HsOH + NaCl
12) C;H:OH + HCI = C;Hl + H,0

13) C;Hg + Cl; —3%_, C,H,Cl + HCl

(NaOOC),CH=CH
1
C,H,OH 10 \ 3z C;H,Br;
Cat = C:H, ‘—/—>f C;H,(OH),
8 a
&k, ?’ T
c.;,o ¢

1. Rugu butylic l—b Butilen %> Bulans—) Metan t) Axetilen
15
Etilen & Brometilen < Etilenglicol & Etilen
2. CH, 5 CH, % CGHQ 5 CHy & CH, I CH(OH),
11 3
CH;COONa C:H,(OH),

3. C3He LN 2-Brompropan 2—) Propanol -2

ll. (C;He)a

4 51, 2-dibrompropan - Propilen glicol

80

GIAI
1) NaOOC-CH=CH-COONa + 2NaOH % C;H, + 2Na;CO;
3) C;H, + Br; - CaH,Br:
3) C;H;Br; + Zn — C1H4 + ZuBr;

4) C,H; + (0] + H,0 :'d__min&, C,;H,(OH),
Hodc viét:
3CH; + 2KMnOy + 4H,0 - 3C2H4(0H)1 + 2MnO; + 2KOH

GIAI

©1) CH;-CH,-CH,;~CH,OH H:SO. ——= CH;~CH,~-CH=CH, + H,O

2) CH;~CH,-CH=CH, + Hg L. C,Hyp
3) C..H;o cmcking CH* + Clm
4) 2CH, i C:H, + 3H,

lam lanh nhanh
5) C1H2 + Hl L} CzH‘
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6) C;H, + (0] + H,O0 _94KMaO 13 (OH),
7 CzH;(OH)z + 2HBr —.) Czl'LBrz + ZHzO
8) C;HBr; + Zn — CH, + ZnBr;

® 1) 2CH,COONa + 2H,O Rdd, C,H, + 2CO; + 2NaOH + H,T

2) C;Hy —Y 5 C.H, + H;

3) 3C,H, + 2KMnO, + 4H,0 - 3C,H.(OH),+ 2MnO; + 2KOH
4) CH, + HCl = GCHCI

5) C,H(Cl + 2Na + CIC;Hs — C.Hy, + 2NaCl

6) C;H;o .&% C)H(., + CH..
7) CHg + (O] + H,O0 —4dKEMnO. ¢ H(OH),
© 1) CH;-CH=CH, + HBr » CH,—(}H-CH,

Br
2) CHy-GH-CH; + NaOHuug X, CH;-CH-CH + Nabr

Br OH

a

3) nCH,-CH=CH, > [-cltu-cu,‘}
n

CH,
4) CHy~CH=CH, + Br; — CH;-CIZH—(iTHz

Br Br
5) CHy-CH-CH, + 2NaOH loT‘:E-’ CH,—(IZH-(':H + 2NaBr

Br Br OH OH

BAI TAP VE ANKADIEN

CHOH «—— HO-CH;-CH;-COONa . H,Br,
B:2 3

CyHy T~ * | CH=CH-CH=CH, | 4:‘ CyHeBr.

11

CiHe 3

! 10,
Vinylaxetilen —8 5 Cloropren —2— Cao su cloropren

t 2 C,H;

5
\‘Caosubuna
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GIAI

1) HO-CH,-CH,~COONa + NaOH —%—» CH;-CH,-OH +
+ Na,CO,

2) 2G,H;0H _4'%3%_. CH,=CH-CH=CH, + 2H,0 + H,

3) —» CH:-CH-CH~CH,
CH=CH-CH=CH, + Br, —  Br Br

. .(I:H;-CH==CH—(|:H;

Br Br
4) CH,=CH-CH=CH, + 2Br; = C'.‘HZ-CIH-(EH-(EH;

Br Br Br Br
5) nCH,;=CH-CH=CH, —¥&_, [-CH,-CH=CH-CH,-],

6) CH,=CH-C=CH + H, P4 , CH,=CH-CH=CH,

7) 2CH=CH SUCLNHCL ~p _CH-C=CH
Phuong trinh 8, 9, 10, 11, 12, 13 hoc sinh ty viét.

45 Cao su Buna

1. Glucozg 2—) Rugu etylic 5, Butadien-1,

Tl 5, Polivinyl etilen I
Tinh bot

2. CH;=CH-COONa %> CH;=CH-CH=CHj, 3> Cho 3 sin phim
C.HgBr; % [> CH - CH - ]
Cl CH,Br CH;Br jn
25 CHe 5 (CHa, S T:Hz-q-CHz-CH:

’

3. GH CH,

|
12~ _
-1_“.9}_1‘,3» PP _ .

»

GIAI
© 1) (CsHO3), + nH,O I, nCeH,04

2) CeH,,0, _men oy 2C,H;0H + 2CO,
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» 2C;HOH 0, CHy=CH-CH=CH; + 2H;0 + H,?

4) nCH;=CH-CH=CH; -2 [-CH,~CH=CH-CH,-],

5) nCH=CH ‘x_:’. H;—C'H-
Sh=cH, CH=CH, | ,

1) 2CH;=CH-COONa + 2H,0 —% | CH,=CH-CH=CH,
+ 2NaOH + 2CO,T + H,T

w1z, CH,-CH-CH=CH,
2) CH;=CH-CH=CH, + Br; —  Br Br

Theotile 1:1 e CH;—CH==CH-CH;
cong 1.4
Br Br
CH;=CH—CH=CH; + 28?3 -> ?Hz—(iH—C'H—(l:Hz
Theotilé1:2 Br Br Br Br
1 CH;-(EH—CH;-CH, B CH2=C'I-CH=CHZ + 2H,
CH, CH;

s, (
2) nCH,=(I3—CH=CH= —,_,,p’ -CH;—W’I-CH:-]
n

CH) ) ’ CH]
[ @
3) [-CH,-C|=CH-CH,-]+ oHCI -» |-CH,-C-CH,-CHy-
CH 3 n CH) "

~

C
 CHy = cg G,

5) nCH;—CH=CH3 -> IH-CH’-
CH, .

BAI TAP VE ANKIN

H;,; «—X— (COONa), ' CZHJ |
\ CH,_CH y
CH; 4 C,HOH
4 QH, T
13 7
CeHe / \ CH,CHO
8
/ 1o“9
Ag-C=C-Ag CH,-CHCl, (COOH),
00 GIAI

1) Na-O-C-C-O-Na + 2NaOH "_6;:;", H, + 2Na,CO,
2)2C + H, S3W0C CH,

3) 2C:H, C“‘i‘&"g“c' CH,=CH-C=CH

4 CH; + H, —EB4_, CH,

5) C;H:OH __f’.l.*g.gg’_. C:H, + H,0

6) CH,CHO + H, —Ni_, C,HOH
7 C,H, + H,0 _%%.ﬁ.gs_. CH,CHO

8) C;H, + 40] _4dEMnO. _  HOOC-COOH
Hodc viét:
3C,H; + 8KMnO; + 4H,0 — 3(COOH); + 8Mn0O, + SKOH

9) CH=CH + 2HCl - CH,-CHCl,
10) CH,-CHCl, —2KOHrwu | CHeCH + 2HCI

11) AgC=CAg + 2HCl - HC=CH + 2AgCld
12) HC=CH + Ag,0 —NH | AgC=CAg + HO
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Hodc viét:
HC=CH + 2[Ag(NH,);JOH - AgC=CAg + 4NH, + 2H;O
13) 2C;H; —°°C°1°—> C.Hs '

14) 2CH, laml'anhshanh C,H, + 3H,
1500°C

1. Tetrabrom axetilen > Axctilen 2> Andehit axetic - Axit axetic
. i» Vinzl axetat ;-S-b Po!ivl;nyl axetat i) Poli;inylancol

2. Da vé6i = Voi séng —» CaC; = C,H; — Vinyl axetilen —

~» Divinyl 5 Buten 2> Butan 3> Propen

3. Dibrom etilen > Axetilen %y Axit oxalic 3y Oxalat natri

- Hidro > Etilen &> Etilen glycol %y Axit oxalic

4. C:H, 5 CH,COOCH=CH; 2» PVA

| 4 l}_’
&,m‘ CHCHO  OH
5. CH,-C=CH % CHy-C=CH; EN CHy-C-CH, % CH-C-CH;

OH OH o
6. RBr: 1> CiH 5 A 3 B > E S|-CH-CH,
S, D CeH;  Jn

Pd

GIAI
© 1) CH;Br, + 2Zn ——'——» C;H,T + 2ZnBr

2) CHsCH + H,0 %f_jg%_.cu,cuo

3) CH,CHO + %o, _MnT  CHCOOH

4) CH;COOH + CH&CH - CH,COOCH=CH;
5) aCH;COOCH=CH; ‘-2 —<|:u-cu,-
OCOCH,

o

6)[—ClH—CHz—] + nNaOH — nCH;COONa + {CH-CH;—}
OCOCH, bH n
© 1) CaCO; —20C_, CaO + CO,

2) CaO + 3C  _2000°C | ¢aC, + CO

3) CaCy-+ 2H;0 — C;H, + Ca(OH),
Hay c6 thé viét:

CaC, + 2H* - CH; + Ca™*

4) 2GH; 91911.(%‘%"9., CH,=CH-C=CH

5) CH;=CH-C=CH + H, P4 | CH,=CH-CH=CH,

6) CH;=CH-CH=CH; + H, —% > CH,~CH,-CH=CH,

7) CHy-CH,-CH=CH, + H, —Yi» C,Hy

8) C;Hy, —Cuicking . CH, + C,H,
© 1) C;H,Br, + 2KOHy _ng_u_, C;H; + 2KBr + 2H,0

2) C;H; + 4[0) 4dKMnO. _  HOOC-COOH

3) HOOC-COOH + 2NaOH - (COONa), + 2H,0

4) NaOOC-COONa + 2NaOH —2 . H, + 2Na,CO;

5) H, + C;H; ——2 _, CH,=CH,

6) CH,=CH, + (0] + H,0 948MnO, (IZH;-(l:H;

n

OH OH
7 (IIHZ-?H; + 4{0) 44 KMnO. | (l:oou + 2H,0
OH OH COOH

© 1) CH, + CH,COOH —* 5 CH,-COOCH=CH,
2) nCHy-COOCH=CH; - [-CH-CH,~ J
OCOCH; |n
3) CH;COOCH=CH; + NaOH - CH;COONa4 + CHCHO
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4) C;H, + H;O 6_”0-%,?'0_» CH,CHO
5) nCH=CH % [-CH=CH-],
2

hay (CH);,
1) CH;-C=CH + H,0 - CH,-C=CH;
) OH
OH
2) CH,—CI=CHZ + H, 0O - CH;—%—CH;
OH OH
OH
3) CH;—(::—CH) - CHy-ﬁ-CH; + H;O
OH O

1) C;H,Br; + 2KOHy, _&:;v_, C;H,T + 2KBr + 2H,0

2) 3C:H; —309C—s CH,

3) CeHg + CHy ———> CeHs~CH,-CH;

4) CgHs~CH,~CH, 2ehidr | ¢ H,-CH=CH, + H,

5) nCeHs~CH=CH, ~» |-CH-CH-
]

6) C;H, + H, P4, CH,

BAI TAP VE AREN

CH, <« ALGC;

PR CH; 1,“/?; Riclohecran

n-Hecxan i>\‘ C¢Hg { : CsHsBr

7

% CeH;-CH,
R

8
CeHeClg CeHC a ;%; Axit benzoic
9

GIAT
1) ALC, + 12ZHCl — 4AICl, + 3CH,
2) 2CHy, —1899°C___ | C.H, + 3H,

lam lanh nhanh
3) 3C;H, _ggg;c_, CsHg
4) C¢H,z _30?(')%6_’ Ce¢Hg + 3H;
5) CeHy + 3H, —'§-+ CeHy
6) CgHg + Br, _bStFe | CyH;Br + HBr
7) CeHg + CI-CH; —2Ch , C,H~CH, + HCI

8) CiHCH, + 3{0) -S4 KMnO. | o H.COOH + H,O

10
9) CH;COOH + NaOH = CgH;COONa + H,0
10) CsHCOONa + HCl — C¢H;COOH + NaCl

11) C¢H:COONa (i, vy + NaOH, 5, —‘-"’—:;“Lv CeHg + Na,CO,

12) CeHg + 3Cl; 2%, CgHiClg

13) Gy —2C> CoH + 3H,

1. Di véi > Voi sé'ngz—) Pit den’> Axetilen’> Benzen 2>
5 .
- Toluen & TNT)
2. C;H.COONa 5 CHyp %» CH, 2 CH; &> C4Hy > TNT

2 B 2 »>
3. O)HIQI—DC(,Hs—CH) -—;,EI;—) E 3 *(l;;['o! G 1 CI":;C(‘)OH X

20H.0 3% CuQ n _(4) E—8,G
B> D o, Brsg O

. (1)
4. Etyl benzen Cly axit hins co)

(6)

- (9)
Bz(‘—)»oﬂl_;o CI(SW: _H:g 3 D)——“‘;‘:g Ez (Pohmo)

. GIAI
01) CaCO;, 29C , Ca0 + CO;

2) CaO + 3C  _2000°C | CaC, + CO
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3) CaC; + 2ZH, O — Ca(OH), + C;H,

4) 3C;H; -io%—g—b C.Hq
5) CeHg + CI-CH, - 2ACL_ | C.H-CH, + HCI

CH
6) CeHs~CH, + JHONO, — 430, o,N.CCPiNOz + 3H,0
NO;

@1) 2C,H,COONa + 2H,0 —2%_, C.H, + 2NaOH + 2C0O,T

+ H,T
2) CiHyo %’%‘—» CyH, + CH,
1500°C o
3 ZCH‘ 1om lonh nhank CZH‘ + 3Hz

4) 3C1Hz —WLC-—D (.-oH

N N
5) CeH, + SHONO, Hiso.a O @""0- +3H,0
. ‘Ox

©1) CHy _°-°'4"—":.-» CeH-CH; + 4H,
2) C¢Hs~CHjy + Br, —25 5 C H~CH,Br + HBr
3) CeHs~CH,Br + H,O 92, CH;~CH,OH + HBr

4) CH,COOH + HO-CH:-CeH; o2~ CH,COOCH;-CoH;
+ H;O

CeHs~CH,~CH,~Cl + HCI

©1) CHCHCH, + Cl —< .
(6)

QH:,—CIH-CH s+ HCI

Cl By
2) CHs~CH,-CH,-Cl + H.o°-’>‘ CH:~CH,-CH,-OH + HCI

3) CgHs~CH~CH,OH + CuO 5 QH,CH;CHO + Cu + HO

4) CeHCH,CHO + 2(Ag(NH):JOH % CgHCH,-COONH,
+ 3NH, + 2Agl + H,0

5) 2CH;CH,~COONH, + H,80, — 2C.H;CH,COOH +
+ (NH,):S0,

7) CéHs-CH-CH, + H,0 —°%_, C(H-CH-CH, + HCI

1 H
8) C¢Hs~CH-CH, _L*z-%% CeH~CH=CH, + H,0

H
9) hC(,H;—CH=CH3 —_— "CH—CH;-

He |

BAI TAP VE RUCU

1. Hoan tat so &4 chuyén hoéa:

CH,—CIH—COONa CH-CH,Cl
OH l’l / '\\‘
2
CH;-CH,-OH P ———

— CH,=CH,

2. Viét phuong trinh phan dng biéu dién so d6 chuyén hoéa (mdi
mii tén Wng véi nhiéu phuong trinh phan ng):

Propanol-1 ___,‘(l) Propanol-2

(2)
3. %H »~COONa iy CH;OH LN CH,ONa 3, CH,OH % CH\CI
OH - HCHO % HCOOH
LT A% cHoOH
4. Tinh bot 1, Glucozdz—b Rugu etylic 3 Etyl clorua % Etylen -
3 Etylen glicol 8, Axit oxalic 2> Kali oxalat.
5. Hecxan > Etilen %> Etanol & Axit axetic & Canxi axetat 2
3 Axeton S Propanol-2 5 Propikn EN Alyldorua 2 Rugu alyliclg
13 2,3-Dibrom propanoi-1 'L, Glixerin' 2, Déng gliu.rat

6. (A) - (B) —-cnsox-x - (©

]
Etylvinyl cte WD
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GIAI
0 1) CH,~CH,0H + HCl 5% | CH,CH.CI + H,0
2) CHyCH,Cl + NaOH — CH;CH,OH + NaCl
hay CH,CH,Cl + H,0 == CH,CH;OH + HCl
3) CHy~CH,Cl Znﬂ-f.%}' CH,=CH, + HCI
4) CH,=CH, + HCl — CH,CH,Cl
5) CHICH,OH 1594, CH,=CH, + H,0
6) CH,;=CH, + H;O ""’°' CH,CH,OH
7) CHy~-CH-COONa + \"aOH * 5 CHy-CH,-OH +
(')H + Na,CO;
® 1) CHCH,CH,OH E28:4, CH,-CH=CH, + H,O
CHCH=CH, + HO 1 CH,-CH-CH,
OH
2) CHy-CH-CH, 22545  CH;-CH=CH, + H,0
OH
CHy~CH=CH, + Cl, -S5%¢C qn,-cu-cu, + HCl
Cl
CHy-CH=CH; + H, S CH-CH;-CH,
Cl Cl
CHy-CH,-CH;,C! + NaOH — CH,CH,CH,OH + NaCl
© 1) HO-CH,-COONa + NaOH %, CH,OH + Na,CO,

2) CHOH + Na —» CH,ONa + %Hz

3) CH,ONa + HCl — CH,OH + NaCl
4) CH,OH + HCl 5 CHCI + H,O

5) CHOH + CuO — HCHO + H,O

6) HCHO + %oz —MT . HCOOH
7) 6HCHO S0tk c,,a,,o,, CeHuOs “22%% 2C,H,0H + 2C0,
© 1) (C¢HpOs), + nH,O -’ nCeH,,06

2) C¢HyyO, —#nmenmn | 2C,HOH + 200,
3) C;H;OH + HCl = C;HCl + H,0

4) C;HCl —2X%, CH,=CH, + HX
5) CH,=CH; + [O) + H,0 -S¢KMnO, CH,-?H,

OH OH
Hoidc viét:
3CH,=CH, + 2KMnO; + 4H,0 - 3CH,-CH; + 2MnO; + 2KOH
OH- OH
6) cl:H,-cl:H, +3{0)] H4KMaO. HO—ﬁ—ﬁ—OH + H,0
OH OH
7 <|:oox~1 + 2KOH — cfoox + 2H,0
COOH COOK

© 1) CeH,, 255, CH, + C.Hy

3) C;HOH + O, ——lamegidm . CH;COOH + H,O
4) 2CH;COOH + Ca - (CH;C00),Ca + H,
4 o )
5) CHy-C 7
~o
N Ca —ty CH,~§[-CH, + CaCO,
o”

CH;-C 7
o
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6) CH;-—(‘II—CH, +H, N CH,—CIH-CH,

(&) OH
H,S0, d
7) CH;-(‘ZH—CH; e > CH,;=CH-CH,
OH

8) CH;=CH-CH, + Cl; -%9°C, CH;=CH-CH,-Cl + HCl
9) CH;=CH-CH,Cl + NaOH,u.. —> CH,=CH-CH,OH + NaCl
10) CH;=CH-CH; ~OH + Br; - CH;-CH-CH,-OH
Br Br
1) CHy~CH-CH; + 2NaOH 1os0g 2, CHy-CH-CHy+ 2Nabr
Br Br OH OH OH OH
12) CH-OH  HO_ OH HO-CH, GH:-O, _O-CH,
CH-OH + & - HO-—CH — CH—OH HC)-CH2
CH,-OH HO-CH, CHOH HO-CH,
+ 2H,0

® 1)CH, + Cl, —25__, C,HCl + HQl
a (B)

2) C;HsCl + NaOHiosng > C;H;OH + NaCl

3) C;H;OH + HCl - CgH;Cl + H,0
4) C;HOH + CuO —+— CH,CHO + Cu 4+ H,O

° Ni (C)

6) CH,CHO + %o, -MaT, CH,COOH

D)
CH,COOH + H;O
H;SO.
— CH,COOC;H; + H,O
C,H:O-CH=CH;

lén men gifm

7) CGHOH + O,
8 va 9) CH,COOH + C;HOH
10) CH=CH + C,H,OH ne

BAI TAP VE PHENOL

1. (NaCOO),CH, > CH, > C;H,' - m c,,Hsc1 N
2, CH:OH > Phenyl axetat
2. C¢H;ONa > CqHiOH 2> Axit picric
I b

CgH;OCHj, 2,4,6=Tribrom Phenol

Cumen —) Axeton

GIAI
2 li I
0 1) NaO-C-CH;-C-ONa + 2NaOH  —2%» CH, + 2Na,CO,
1500°C
2) ZCH‘ lam lanh nhanh Csz + 3Hx
3) 3C,H, soo‘c > CeHg
4) C¢Hg + Cl; +*°_”’_'_.C(.HSCI + HCI
5) C¢HsCl + NaOHjpang — CeHOH + NaCl

6) CH;—C'—O-C-CH, + C¢H:OH —» CH,;COOC,H; +

Y

O O + cn,coon
CH; _CH
~cH
7) C¢Hs + CH;-CH=CH, e, @
C?égC“’
8) @ + 0O, - CgHOH + CH;COCH,

81) C,H;ONa + CO; + H,0 - C,HOH + NaHCO,
Vién dyc ndi 1én trén
Hojc: C4HsONa + H* - C;H;OH + Na* =

H,S0, d ON NO; +' 3H,0

2) C¢H;0H + 3HONO,
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OH
3) C¢H;OH + 3Br, —» Br Br | + 3HBr

Br (mau trdng)
4) C¢H:ONa + Br-CH; — C/HsOCH,; + NaBr

BAI TAP VE AMIN

C;{,COOH ?
3 4
1. CH, 5> CH, %> CeHe > CeHNO, = CoHsNH;
7118 6 Brn ?
CsH;NH,Cl
1 ¢ ClyFe _ NaOH dée, du CQ:/H;()t
2.4 —£>B S, ——5 D ; Phenol
HNOyH SO, Fe/HC)

6

3. CaCOs 5> A 3 B 3 C - Vinylaxetilen 5 C;Hp > CH, >

HCl S CHNH, 5 7 82 C—5

GIAI
01) 2CHy 5 ;’:: :h.,,h > CH; + 3H;

2) 3CH, —2%€ _, CHq

3) CeHg + HONO, 12304, CAHNO,; + HO

4) C4H;sNO; + 6{H] - CHNH; + 2H,0
Hay C¢H;NO; + 3Fe + 6HCl —» C¢HsNH, + 3FeCl; + 2H,0
Hay 4C¢HsNO, + 9Fe + 4H,0 —Y 5 4C.H:NH, + 3Fe;0,

5) CéHsNH; + CH,COOH -» CH;COONH;C¢H

. NH,
6) C¢HsNH; + 3Br, —»  Br Br 4+ 3HBr

(mau tridng)
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7) CeHsNH; + HCl - CHNH,Cl
8) C<HsNH,Cl + NaOH — C,H:NH,; + NaCl + H,0

© 1) 3C:H; —S2C, CgH,
2) C¢Hg + Cl, o 20Ty CeHCl + HCI
3) C¢HCl + 2NaOH —» CgH;ONa + NaCl + H;O
4) CsH;ONa + CO; + H;O - CeH;OH + NaHCO,
5) C¢Hs + HONO, #5944, 0 HNO, + H,0
6) CoH:NO, + 6{H] EeHCl | C,HNH, + 2H,0
©1) CaCO, —200C_ a0 + CO,

2) CaO +3C —20C , C4C, + CO
3) CaC; + 2H,0 —» Csz + Ca(OH),

o
42CH, P, CH, 5) CaC; + 2HCl —» CaCl; + C,H,

6) C;H, +3H, N CH,
7) CyHyp ——Cra—&-iLb CH,; + CyH,
8) CH, + Cl, —2% __, CHCl + HCI
9 CH,Cl # NH, _SHOH . CH\NH, + HCI
Hojc viét: CHyCl + NaNH; ——**__, CH,NH, + NaCl
10) 2CH;NH, + H,S0, - (CH,NH,),S0,
CH,NH, + H;SO, - CH,NI1,HSO,

BAI TAP VE ANPEHIT-XETON

1. CH, % CH,C1% CH;0H %5 HCHO < HCOONa

10 , )
e L I
HO-CH,-CHO CeHOs  (NH),CO;  HCOOH




2. CHCl b CHyp 5 CH, 2 CH, %> CH,CHO 2 CH,COOH
Ls ,om. 2t N 61
CH, « CH,COONa
3. CyH,CHOH-SONa > C;H,CHO %> C;H,CH;OH —
3, C,H,COOH % C;H,COONa % CHy & CH, 5 C;H0H 5
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8, CH,COOH % (CH;CO0):Ca % CH,COCH; ¢ CH;C(OH),CH,

GIAI
©1) CH; + Cl; —2%_, CH,Cl + HCI
2) CHiCl + NaOHjoang —- » CH,OH + NaCl
3) CHOH + CuO Y | HCHO + Cu + H;0

4) HCHO + 4{Ag(NH,,OH] —Y , (NH,),CO; + 4Ag +
+ 6NH; + ZHzO
5 HCHO + O, -M, HCOOH

6) HCOOH + NaOH — HCOONa + H;0
7) 2HCOONa —*% 5 HCHO + Na;CO;s
8) 2HCHO —**, <‘:Hz-cno

OH
9) 6HCHO —S292 o CH,u0,

10) CH, + O, —Sfeaaw _, HCHO + H;0

91) CzHr‘C‘ + 2Na + CI-C;Hs; - C;Hyo + 2NaCl
2) C4Hyo —-C%‘,‘gs—> CH, + CyHq

3) 2CH, ﬁl}%%hﬂ, C;H; + 3H,;

4) C,H, + H,0 .._“*}f%__. CH;CHO

5) CH,CHO + %o, — Ma¥  CH,COOH

6) CH;COOH + NaOH — CH;COONa + H;O

7) CH,COONa + NaOH ._"°‘T;L. CH, + Na;CO,
8) C;H, + H, —._P.‘l.._) C,H,

1 PACI/CuCl,

10) CH;CHO + 2Cu(OH); + NaOH — CH;COONa + Cu,0 + 3H,0
©1]) C;H;—(.;H-SO;Na + NaOH - CH;CHO + H,0 + Na,SO,

OH
2) GH,CHO + H, —M _, CH,CH,OH

3) 5C{H,CH,OH + 4KMnO, + 6H,50, — 5CH,COOH +
+ 4MnSO, + 2K;SO, + 1IH,0

4) C;H;,COOH + NaOH -» C;H,COONa + H;O

5 CHCOONa + NaOH 0.1, CiH, + NayCO,

6) CyHg . Criking _ C,H, + CH,

?7) CiH; + HO —pir—> C:H;OH

8) C;H;OH + O, -228in o COOH + H.O

9) 2CH;COOH + Ca —» (CH,COO),Ca + H,T

10) (CH,COO)Ca  — ¥, cn,-ﬁ—cn, + CaCO,
OH o}

11) CH,-clz-cu, —ty cu,-cl.;-cn, + H,0
OH

BAI TAP VE AXIT CACBOXYLIC

1. (CH,COO),Ca > CH,COOH % CH, %> CHICT %> Citt ™
% CHy S CH,CHOHXCH, I Axeton
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|

| 2. CH, == GHGBr == GHO :: CHO 1 czn‘o,:g_—*

‘__'—_"'\_. CzHgOzr\a
? — A3 A3 AL A5 A, 8 Axit oxalic (A

3. X

{Hidrocacbon)

—B 5 B, & Axit oxalic
A +NaOH A' 'HssOQ_ AZ

6
» Polime
- 1 2 3 4 5 +H,0 0.
5.1(2 nguytn (& C) > C % E % CH,—z—> A>3 BE»

C—>—2» p—&z> E+B

6. Tinh bot 22 Glucozo <> Rugu etylic 3» Andehit axetic >

+ROH D X o

3, Axit axetic —-) Metan & Andehit fomic 5 Axit fomic 2>
8, (NH,),CO,
7. Saccarozd =» b!ucozd = Axit Iacuc = Axit acryhc Polime
l——’ C;H;OH C.Hg I, Cao su Buna
8. CyHg 2+ C3HgBr; =» HO~CH,)-OH %> H—%—CHZ-CHO%
e}
%, HOOC-CH,~COOH % NaOOC-CH,~COONa & CH, %>
L oHo S ol S ol
9. Ankan (A) % Cloankan % ankanol 2> ankanal » ankanoic

é) ankanoat natri N ank:;n (B).

1 3 4 A
4. C;H, COOH f:"zé +H:S0 4 .x:n
8 <
2MOH, 0 *H,:o. B,

GIAI
01) (CH,CO0),Ca + HS0, - CaSO,4 + 2CH,COOH
2) CH,COOH —L%—» CH, + CO;
100

Hoic viet: CH;COOH + 2NaOH A“"—. CH, + Na,CO,
3)CH, +Cl, 2% CH)l + HCI
4) CH;~Cl + 2Na + CI-C;H; ———» C,H, + 2NaCl
5) CiHjo —Sooet® 5 CyH, + CH,
6) CH;~CH=CH, + H,O - CH,-CH(OH)~CH,
7 CHy~CH-CH + CuO —£ CHy-C-CH; + Cu + H,0

OH o)

©1) C,H; + HBr — C;HsBr
2) C;HsBr + KOH,, —2<U CH, + KBr + H,0
3) C;HsBr + NaOH; —t—» CH,OH + NaBr
4CHOH +HBr |  CHBr + H,0
5) CH;~CH;-OH + CuO0 —Y—» CH;~CHO + H,0 + Cu
6) CH~CHO + H, —Ni___, CH;-CH,-OH

'R
7). CH;-CHO + -;-o, M0 CH,COOH

8) CH;COOH + NaOH -» CH;COONa + H,O
© |) C;H, -Cracking , CH, + C,H,

(X) (B) (A
2)CH, +Bry >  GHBr,
ay - (A)
3) C;H,Br; + 2NaOH - CH,~CH, + 2NaBr
(Ay) (!)H OIH (Az)
4) clruz-cl:uz +2Cu0 - CHO + 2Cu + 2H,0
OH OH CHO (Ay)
5) cI:Ho + 4{Ag(NH);JOH —2 5 COONH, + 4Agd + 6NHs
CHO COONHy.(Ay) 4 2H;0
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Hoac viét:
CHO + 4Cu(OH), + 2NaOH > COONa + 2Cu,04 + 6H;0
(l:HO EIOON::
6) ?OON}-L + 2H,S0, — COOH  + 2(NH,).S0;
COONH, H (A9
7 2CH, —90C 5 CH, + 3H,
(B) (By)
8) GH, + 40} —44¥MaO. . COOH
(|ZOOH
0 1) C,;H;COOH + Cl, -25, CH,-(EH-COOH + HCI
Cl (A)
2) C;H;COOH + Cl; —2£5 CH,~CH,~-COOH + HCl
Cl (B)
% CHCHCOOH + NaOH — CH,CHCOONa + HyO + NaCl
Cl (A) OH (A)
#) 2CH;-CH-COONa + H:SO; — 2CHy-CH-COOH + Na;SO,
OH* OH (A,
5) CHy-CH-COOH  —=0t%> CH,=CH-COOH + H,0
OH ©
6) CHy~-CH;-COOH + 2NaOH - Cll'lz—CHr-COONa + NaCl
Cl (B) OH (B) + H;0
7) 2CH,;-CH;~COONa + H,80, = 2CH,-CH,~-COOH + Na;SO,
OH (B) (l)H (B)
8) (I:H;—CHrCOOH —22295  CH,=CH-COOH + H;0
OH (B,) ©
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9) CH;=CH-COOH + ROH == CH,=CH-COOR + H;O
©) (D)

10) nCH,=CH-COOR - +CH,-CH-
™ Lon
©1) C;HOH + O, Momesdy ca,(fgou + H;0
2) CH;COOH + NaOH — cup?gNa + H,0
3) CH;COONa + NaOH _»#:uit | CH, + Na,CO,
4) 2CH, _ﬁ%ﬂ. C,H, + 3H,

5) C;H; + H;O —ES-L, CH;%HO
(B)
‘-

6) CH,CHO + -;—0; — CH,COOH

7) CH,COOH + CH=CH - CH;COOCH=CH;

CH;COOCH=CH, + NaOH — CH,OOO\Ja + CH,CHO
(E) (B)

O1) (CeHOg), + nHO 5 nCeH,O,
2) C¢HpO, —tamennn | > HOH + 2CO;
3) CHy-CH,~OH + CuO —Y 5 CH,CHO + Cu + H,;,0

4) CH,CHO + %oz M, CH,COOH
5) CH,COOH —:22 5 CH, + CO,T
6) CH: + O, _____,__.um site__ HCHO + H,O

7) HCHO + Eoz _Ma"  HCOOH
8) HOOOH + JAg(NH:;JOH —f 5 (NH,),COy+ 2Agl +

+ 2NH; + H;O
@1) CH0y + HyO —HL90E 5 CH,,0, + ColuOs
Glucoza Fructoza
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2) CeH O —280 188 )CH,-CH-COOH
bu
3) CHy-CH-COOH 1804 | CH,=CH-COOH + H;O
 bu ‘
4) n"CH,=CH-COOH _ xtt __ |-CH,-CH-
[ o
5) CeHpO4 Yo men v, 2C,HOH + 2CO;
6) 2C;HOH —*¥¢ __, C,H¢ + 2H,;O + H;
7) nCH;=CH-CH=CH; —*:, (-CH;-CH=CH-CHy-),
o1 ce,-/cu, + Br; — Br-CH;-CH,-CH,-Br

CH, .
2) Br=(CH;);=Br + 2NaOH X, HO-(CH,);~OH + 2NaBr
Vv OH L
3) (CH,)y 4+ 2CuQ0 —F— HOC-CH,-CHO + 2Cu +
NOH + H,0
COOH
/CHO . Y
4) CHl + O, -, CHz
\CHO N COOH
5) HOOC-CH,~COOH + 2NaOH -» NaOOC-CH,-COONa

+ 2H,0
6) NaOOC-CH;-COONa + 2NaOH 222 ¥, CH, + 2Na,CO;
7) CH, + Cl, —2*_, CH,Cl + HCI
8) CHC! + 2Na + CIC;H; > CyHg + 2NaCl
9) CyHy —md® . CH=CH-CH, + H,

©1) R-CH, + Cl;, —=2% __, RCH,-Cl + HCl

104

2) R-CH;-Cl + NaOHyggng —————» RCH;~OH + NaCl
3) RCH;~OH + CuO ——"—» RCHO + Cu + H;0

4) RCHO + % 0, —¥ , RCOOH

5) RCOOH + NaOH -» RCOONa + H,0

6) RCOONa + NaOH 2, RH + Na;CO,

BAl TAP VE ESTE

1. Propylcnx-o Clorua alyl 2—» Propenol 25 Andehit acrylic o

. . 5 . 6 >
3 Axit acrylic <Hon” A g ton”

AT

l j Na2OH
2. A (CHO,) —NaOH | o, H:S0., o aeNoO, ;A‘<
NaOH NH,
I H:SON 4 1

E—£C
3.CH;—f A B0, g % ,cA »p toon Is

2 3 H 5 \B
-1

4. Vinyl fomiat 1 Andehit axetic 2-» Axit axctic 2> Vinyl axita(

don cht?cl. mach ha

4
PVC & Polivinyl ancol & PVA

5. Pheno! 1 Phenol axetat 2 Natri axetat 3 Axit axetic &
4, Canxi axetat 5 Axcton 5 Propanol-2 A Axetat isopropyl
6. CiHyw b CHe S CHBr D CHO, & € H 0055 Q.HO,
5 CHON; 5 CHO S GO,
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GIAI
©1) CH,-CH=CH, + Cl, —2%¢ , FH,-CH=CH, + HCI
Ci
2) CHy~CH=CH; + NaOHiosng —Y 5 CH,=CH-CH,-OH
Cl + NaCl
3) CH;=CH-CH,-OH + Cu0 —» CH,=CH-CHO + Cu
+ H,0
4) CH,=CH-CHO + %o, _Mn" | CH,=CH-COOH
5) CH;=CH-COOH + C;H{OH —— CH,=CH-COOC,H;
+ H,0O
6) nCH,;=CH-COOC,H; -» [—(H;-CH—
0O0C;H;

® HCOOC,H; + NaOH —» HCOONa + C;H;OH
(A) (Az)

2HCOONa + H,SO, -+ HCOOH + Na,SO,
(Az) (Ay)

HCOOH + NaOH — HCOONa + H,0
(Ay) (A2)

HCOOCGC,H; + H;O ~—» HCOOH + C,H;OH
(A) (A3

HCOOH + C;H;OH —— HCOOC,H; + H,0

n

~ —

(Ay) (A)
HCOOH + 2[Ag(NH;),JOH - (NH,),CO, + 2Agd + 2NH, +
(AS) (A.z) + H;O
(NH,),;CO; + 2NaOH - ZNH;T + 2H,;0 + Na,CO,
(Asg)

(NH,),CO; + H;80,; - (NH,S0; + CO,T + H,0
(Aq)

01) ZCH‘ lam ::::?hnnli CzH) + 3H=
(A)

2) CH=CH + H,0 f;‘%.’,-c_. CH,CHO
(B)

3) CH,CHO + %o, _Mo" | CH,COOH

(©)
4) CH;COOH + CH=CH - CH,COOCH=CH,
(D)
5) CH;COOCH=CH, + NaOH — CH;COONa + CH,CHO
(E) (B)

6) 2CH;COONa + H;SO; —» ZCH,C(?OH + Na;SO;,

7) CH;CHO + 2[Ag(NHj),JOH —— CH;COONH, + 2Ag!
+ 3NH; + H;O

8) 2CH,COONH; + H,SO; - CH;COOH + (NH,);SO,

©1) HCOOCH=CH; + NaOH —» HCOONa + CH,CHO
2) CH,CHO + -;-o, _Ma" | CH,COOH
3) CHCOOH + CH=CH ~» CH,COOCH=CH,
4) nCH,COOCH=CH; —"X (CH-CH,-
dcocH, |,
5)L.CH-CH;-] + nNaOH - nCH,COONa +[—cu-cm-]
é)CéCHs] n (l)H n
6) Er—(i:H—Csz + nHCl - nH,O + [-(l:u-cuz-]
. OH a Cl n
© ) CH,OH + CHy-C-O-C-CH, - CH,COOCH; +
O O + CH,COOH
2) CH;COOCgHs + NaOH —» CH,COONa + CH;OH
3) 2CH,COONa + H;SO, - CH;COOH + Na,SO,
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4) 2CH,COOH + Ca(OH), — (CHCO0),Ca + 2H,0
5) (CH\COO),Ca —1 cn,-cl:l-cu, + CaCO,

o}
6) CHy~C-CH; + H, ——» CH,—CIH—CH;
I

0 OH
7) CH;COOH + CH,-CIH-CH, waCH;COO-?H—CH,

OH CH;
. + H,;O
Oy CH,, -2 CHe+2H;
2) CH;=CH-CH=CH; + Br, - CH,-CH=CH-CH,
Br Br

3) (lZHz-CH=CH-('3Hz + 2NaOH - (EH:—CH=CH—(}H;+ 2NaBr
Br Br OH OH

_ CH,-OH
4) CH;-CH=CH-CH; + H;, —Xi__, (CHy),
OH OH ~ CH,-OH

_~CH,OH _~CHO
5) (CH.); + 2CuO - (CH));
CH,OH CHO
_ CHO _~ COONH,
6) (CH,), + 4{Ag(NH,),;] - (CH,), + 4Agl +
CHO "\ COONH,
+ 6NH, + 2H;O

COONH COOH
S ! Y 1

7) 2(CH.); + 2H;50; —» Z(C{z)z

COONH; COOH
- COOH + C;H,OH s COOC;H;

8) (CH.), —— (CH.): + 2H,0

N COOH + CH,OH ™~ COOC;H;

+ 2Cu + 2H,O

+ 2(NH,);SO,4

BAIl TAP VE POLIME

1. Glucozs 2> Axit lactic 2 Axit acrylic 3, Polime
Cao su Buna
Etan 50 Etyl clorua 3—» Rugu etylic ib Butadien~1,3

3. Chit béo 1> Glixerin 2» Andchit acrylic 3 Axit acrylic -4-»

2. 1-Phenyl ctanol-1 lb Stiren i)
Tring hop

A Axit clopropanoic 5, Muéi natri hidroxi propanoat 5 Axit
hidroxi propanoic -» Axit acrylic——» FCH;~CH ~— CH—CH,=)

Loon é,,u; Jh
4. Caprolactam 3 Axit g-amino caproic 2, Ta capron (nilon-6)
5. Nhom cacbua - Metan 2 A 3 B % C % Cao su cloropren
6. CHOH 5 CHs % CHyp 5 CH, & CH,Cl & CH,0H &
®5 HCHO "> Nhya urefomandehit
7. Isopentan L Isopren 2, Cao su isopren
8. Benzen > Xiclohecxan 2 Axit adipic 5 Nilon-6,6

. 1 .
9. Axit tere-phtalic —» T polieste

GIAI
Q1) CH,O —2:mbte  >OH -CH-COOH

H
H SO, da
2) CH,—CIH-COOH Mo, CH=CH-COOH + H,0
OH
3) nCH,;=CH-COOH - ECH;-CH-— ]
é:oou n ,
23)) CH,-—C'H-OH _"'%ng_, C¢HCH=CH, +H,0
CeHg
2) C;Hg + C’x ——--‘-‘!—--—b C:H ! + HCI
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3) G;HLl + NaOHyoung ——» C;HOH + NaCl
4) 2C;H,OH __:‘5‘3%-—. C,Hs + H; + 2H,0
5) nCHCH=CH; + nCH,=CH-CH=CH, -
- [cu,—cl:u—cn-i,-cuxa—cuz-]
n

CeHs

R,COO—(EH; R,COONa (lIH;-OH

0 RICOO-(T‘H + 3NaOH -» R,;COONa + C|3H-OH

R,COO-CH, R;COONa CH,-OH
CH,-OH

KHSO,

2) CIIH—'OH e3> CH;=CH-CHO + 2H;O

CH,;-OH

3) CH,=CH-CHO + %o, Mo, CH,=CH-COOH

4) CH;=CH-COOH + HCI % CH,-CH,-COOH
a
5) Cl-CH;-CH,-COOH + NaOH,, ——» CH,~CH,-COONa
OH + NaCi

6) 2CH;~CH;-COONa + HiSO, -» 2CH;-CH,=COOH +

OH OH C + NaSO,
D CH;~CH;-COOH A, CH,;=CH-COOH

OH
8) nCeH;-CH=CH; + nCH,=CH-COOH -

- [-CH, ~ (':H - ?H - CH;-
CiH; COOH |,
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CH,-CH,-CH;
) :c=o + H;0 - H;N~(CH,)s~COOH
CH,-CH,-NH
2) nH;N(CH),COOH  —5—> [-NH~(CH,)s-CO-), +nH,0
© 1) ALC, + 12H,0 —» 4AI(OH), + 3CH,
Hoje viét: ALC; + 12HCI - 4AICl; + 3CH,
2) 2CH, 159C_y C.H, + 3H;
3) 2CH; CeCl ML, CHy=CH-C=CH
4) CH,=CH-C=CH + HCl -» CH,=C-CH=CH,

5) nCH;ﬂ(i‘—CH-CH; - [—CH;-('}-CH—CH;-
Ci Cl n

®1) 2C,H,OH %_. C.H, + H: + 2H,0

2) CiH + 2H; —3—> CHy

3) CjHyy — 25528 > CjH, + CH,

5) CHYCl + NaOHjpung - CH;OH + NaCl

6) CH;OH + CuO —Y—5 Cu + H,0 + HCHO

7) nHCHO + nCO(NHy), —-f [—NH—(Ii—NH-CH.j +
() n

+ nHzO
1) CH;-CH-CH,~CH, =t CH,=C-CH=CH,

CH, CH)
2 nCHy=C-CH=CH; -» fcu,-clk-acu-cmi
CH, CH, '
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(3] 1) CsHg + 3H; _ELL.O—, CegHyz

COOH
5 [\ d
2) C¢H,; + Eoz — (CH)), + H.O
' \COOH

3) nH,N~(CHyg-NH; + nHOOC-(CH),-COOH X,
Fecameryl Smind ~NH~CH2)g-N-C~(CH~C-
I
H O o J.

o) COOH

" + nCH-CH; - >-CyH,-C-O-CH;-CH;-O-
OH OH | O 0

n

COOH

+ 2nH,0
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Phan II: HOA HOC VO CO | Chuong

KIM LOAI

§18. KIM LOAI PHAN NHOM CHINH NHOM I (1A)
GOm cac nguyén té: sLi, ;;Na, 9K, s7Rb, 55Cs, g/Fr

1. VI TRi, CAU TAO

f

i Li Na K Rb Cs Fr
| Cdu tric lép electron | 2s’  3s'  4s'  58'  6s' 78!
__bén ngoai

¢ Lép ngoai ciing ¢6 1 electron.

¢ La nhom nguyén 18 c6 46 am dién nhdé nhit nén thé hién tinh
khya manh.

* La nhém nguyén 8 ¢6 tinh khi¥ manh (ion cua ching l1a chat oxi
héa y€u) nén ching chi duge diéu ché ur sy dién phin cic hgp chat
néng chay.

J

1. TINH CHAT HOA HOC CUA KIM LOAI KIEM

Kim loai kiém (M) la cic nguyén t8 ¢6 tinh khit manh:
M-1lc > M"
Vi thé ¢6 kha ning phin Wng véi cic chit oxi héa nhu cic phi
kim, H* (trong nuéc, trong axit) cation kim loai (trong oxit).
1. Tac dung véi phi kim
* O nhi¢t 36 thudng: Tao oxit cdng thic M-O (Li, Na) hay tao
M;O; (K, Rb, Cs, Fr).
2Na + O; — 2Na,O
2K + O, - K,;O,
* O nhiét 45 cao: Tao M;0; (Na) hay MO, (K, Rb, Cs, ¥r) (trir
trudng hop Li tao Li;O).
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2Na + Oz ‘:-;‘Naxoz
* Phan g manh liét véi halogen (X;) d¢€ tao mudi halogenua MX.
M+ X; — 5 2MX
* Phan 1ng véi hidro tao kim logi hidrua.
M+H, 5  2MH
Na+H, % 2NaH
NaH la chit khat manh, khi tic dyng vdi nuéce giai phéng H,.
2. Tac dung véi nude va dung dich axit
Do hoat dong héa hgc manh nén cic kim loai kiém phan ing
manh liét véi nude va cic dung dich axit & didu kién thudng.

K + H,O - KOH + -IinT

2Na 4 2HCI - 2NaCl + H,T
3. Tac dung véi cation kim loai
* Véi kim loai oxit:
2Na + CuO —-"1‘—":,'&» Na,O + Cu
* Véi cation kim loai cia mudi tan trong nude thi kim loai kiém
tic dyng véi nuéc trudc ma khong tuan theo quy lujt binh thudng la
kim loai hoat ddng manh diy kim loai y&u ra khéi mudi cua chung.
Na + CuSO, => phdn \ng xdy ra nhu sau
2Na + H;O — 2NaOH + H;
2NaOH + CuSO; —» Cu(OH); + Na,;SO,

4. Tac dung véi cac kim loai khac

Mot s8 kim loai kiém tao thanh hgp kim rdn véi cic kim loai khic
natri tao hgp kim rin véi thiy ngin — hén héng natri, déi khi hén
héng nay 1A chit khu.
1l. DIEU CHE KIM LOAI KIEM

Kim loai kiém la kim loai hoat dong hoa hoc manh nén ngudi ta
thudng dién phin cic mudi clorua hodc hidroxit & trang thai néng
chay.

MOl —22, am + CI,T
4MOH —22 5 4M + O,T + 2H,0T
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IV. MOT SO HOP CHAT QUAN TRONG
1. Oxit (M;0), peoxit (M30;) va supeoxit (MO,)

) * Oxit cua Li, K, Na la nhimg oxit bazg manh tic dung dé dang
vai nude, axit, oxit axit.

* Peoxit va supeoxit 1a nhimg chat oxi héa manh.
Vi dur 2Na;O; + 2H;0 - 4NaOH + O,1
4KO; + 2H;0 - 4KOH + 30,1

NazO; + 2Na 3€ 2Na,0
2. Hidroxit (MOH)

* Céc hidroxit cta kim logi kiém 12 nhing bazo manh, trong nudc
phin li hoin toan thanh cic ion, tic dung véi cic oxit axit, axit, mugi
mot s6 kim loai.

Vi du: CO; + NaOH -» NaHCO,

CO; + 2NaOH - Na,CO; + H,O
NaHCO, + NaOH —» Na,CO; + H;0
NaHCO; + KOH — NaKCO, + H,0
Hodc viét: 2NaHCO, + 2KOH —» Na,CO, + K;CO, + 2H,0
NaHCO; + Ca(OH), —» CaCOsd + NaOH + H,0
a) Phan ng CO, véi NaOH
NaOH + CO, - NaHCO,
2NaOH + CO; — Na,CO; + H,0
Dé xét cic loai mudi 1o thanh thudng phai 1ap ti 1& giva s6 mol
bazo va axit. Chu ¥ I&y s6 mol cua chat nio khéng thay d6i & hai

phuong trinh [am miu s6. Ta sé xét duge phan ng tao thanh logi
mudi nao. ) .

1 < Twon o 2
N . ~ nf° . A
NaHCO, NaHCO, Na,CO,
va Na,CO,
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b) Phan iing CO, véi Ca(OH),

CO; + Ca(OH); = CaCOyd + H,0
2C0; + Ca(OH); — Ca(HCO,),

n
1 < i R 2
Dy
\,w__,} ~ CalOR); o \_V—l
CaCOy CaCOy Ca(HCOy),

va Ca(HCOy);

e Cac hidroxit cia kim loai kiém tac dung véi cac hidroxit ludng
tinh: Be(OH);; Zn(OH); Al(OH)y; Cr(OH),

Vi du: Be(OH); + 2NaOH — Na;BeO; + 2H,0

(H;BeO,)
Al(OH); + NaOH —» NaAlOz + ZHzo
(HA10,.H;0)

* Diéu ch&¢ MOH:

Diéu ch& bing phuong phip dién phin dung dich mudi ciorua véi
dién cyc trd c6 mang ngin x6p.

Vi du: Piéu ché NaOH

Catot Anot
2NaCl ——>| 2Na* + 2CI°
H,O0O —= H' + OH"
G Catot: 2H;0 + 2¢ =»| H; + 20H"
O Anot: 201" - 2¢ >| Cl,
Phuong trinh dién phin:

2NaCl + 2H,0 %% , H, + 2NaOH + CI,T
3. Mudi ciia kim logi kiém

Ngoai ciac mudi NaCl, KCl, cac kim loai kiém cdn ¢6 cic mudi:
« KCIO: Dién phin dung dich KCl khéng ¢6 mang ngin x&p:
2KCl + 2H,0 %<4, 2KOH + H, + Cl;
Cl; + 2KOH — KCI + KCIO + H;O
Nude Javel

116

* KCIOy: 3CI; + 6KOH  5° SKCI + KCIO; + 3H.0
* NaHCOyz NaHCO; + HCl — NaCl + CO, + H,O
NaHCO; + NaOH — Na,CO, + H,;0
* Na;COx:
+ LA mudi cua axit yéu, khoéng bén tic dyng véi axit manh, dung
dung dich Na,CO, thuy phin cho méi trudng bazd.
4+ Khi nhé tr wr dung dich HCl vio dung dich Na,CO, thi tao
mudi axit:
Na;CO;y + HCl — NaHCO; + NaCl
Néu du HCI thi:
NaHCO, + HCl — NaCl + CO; + H;O
N2,COy = 2Na* + CO;*"
COy" + H,O === HCOy +OH"
+ Didu ch& Na,CO, :
CO; + HHO =——= H,CO,
NH; + H, O —— NH,OH
NH,0OH + H,CO, -» NH,;HCO, + H,O
NH;HCO, + \laCl — NaHCO; + NH,CI
2NaHCO, 5 Na,CO; + CO,T + H;0

BAI TAP VE KIM LOAI PHAN NHOM CHINH NHOM 1

Na 3 NaOH 4 NaAlO: & AIOH); & ALO, 5 Al

NaClQ
NaOH £ NaHCO; %> Na;COy b NaCl =% NaCIO

‘——

% NaCl 45NaCl0, Y
2. Na b NaH % NaOH % NaCl 45 NaNO, 2> NaNoO,

3. NaC1 L HA 5 Q1 3-» KCIO,

KCIO %> KHCO,
4. NaClO & NaCl %> Cl 3 Clorua v6| £ CaCl, Cl;

KCl <& KCIO, wf— |
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5. Na;O > NaOH %5 Na % NaCl & NaCIO0 &5 NaCl

6. K:S 5> KOH % KCIO 2> KCIO, %> KCIO, % KCI & KNOy:

L——L‘) Na zS(),‘

»

GIAI

01) NaCl —** 5 Na+ %CI;
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1 1
2) NaCl + HiO 2> NaOH + 50:+ 5 Cl

3) Na + HiO — NaOH + %H;

4) 2NaOH + 2Al + 2H,0 - 2NaAlO; + 3H,T
5) NaAlO, + CO; + 2H;O — Al(OH); + NaHCO,
6) 2Al(OH); —C 5 ALO; + 3H;0

7 ALO, —X— zm+%oz

8) NaOH + CO; - NaHCO,

9) NaHCOy + NaOH - Na,CO; + H,O

10) Na,CO; + CO; + H,O —» 2NaHCO;,

11) Na;CO, + 2HCl — 2NaCl + CO,T + H;O

12) 2NaCl + H,O0 —%% _, NaCl + NaCIO + H,T

Hogc viét: Cl; + 2NaOH — NaCl + NaClO + H,O
13) NaClO + 2HCI —» NaCl + Ci; + H,O

14) 3NaCIO > 2NaCl + NaClO,
KOH

15) 5NaClO, + 6P — 3P;0;5 + 5NaCl
Hodc viét: 2NaClO; + 3C — 3CO; + 2NaCl

©1) 2Na + H; - 2NaH

2) NaH + H,O - NaOH + H,T
3) NaOH + HCl — NaCl + H,O

4) NaCl + AgNOs — NaNOj + AgCld
5) NaNO, %> NaNO; + -;-o,

© 1) NaCl + H,80; —£2€ 5 HCIT + NaHSO,

Hodc vift: 2NaCl + H,80, —29C€, 2HCIT + NaSO,

2) 4HCl + MnO; — MnCl; + Cl, + 2H;0

Hoic viét:
16HCl + 2KMnO, = 5Cl;, + 2KCl + 2MnCl, + 8H;0
14HCI + K,Cr,O; = 3Cl, + 2CrCly + 2KCl + 7H;0

3) 3Cl, + 6KOH —22€__, sKCI + KCIO; + 3H;0

4) Cl; + 2KOH,; —— KCI + KCIO + H,0

5) KCIO + CO; + H;0 - KHCO, + HCIO

@ 1) NaClO + 2HCI - NaCl + H,;0 + Cl,

2) NaCl —3% 5 Na + %ch

3) Cl; + Ca(OH), khé — CaOCl, + H,O
4) 2Ca0OC1, —2t9 5 »¢acl, + O,1
5) CaCl, —9B2¢ , Ca + Cl,
6) 3Cl; + 6KOHyy  ——*5 _, SKCI + KCIO, + 3H,O
7) 4KCIO; —5 5 KCi + 3KCIO,
© 1) Na,0 + H,0 = 2NaOH

2) 2NaOH —" 5 2Na + %o, + H,0

3 2Na + Cl, > 2NaCl
4) 2NaCl + H,0 —2%_, NaCl + NaCIO + H.T
Hode vidt: Cly + 2NaOH = NaCl + NaCIO + H.O
5) NaClO + 2HCI - NaCl + Cl; + H,O
6) 2NaClO + H:SO; - Na,SO, + 2HCIO
@ 1) K:S + 2H,0 - 2KOH + H,8T
2) Cl; + 2KOHy; —» KCI + KCIO + H;0
3) 3KCIO —2C_, KCIO, + 2KCI
4) 4KClO; —“——5 3KCIO, + KCl
5) KCIO, —, KCI + 20,
6) KCl + AgNO, — KNO, + AgCld
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§19. KIM LOAI PHAN VHOM CHINH NHOM II (11IA)
Gém chc nguyén 1o Be, 2Mg, 20Ca, 1287, cBa, gsRa

1. VI TRi, CAU TAO

Nguyén ¥ Be Mg Ca Sr Ba Ra
Céu hinh lép | 2s° 3s’ 4s* 5s° 6s> 75’
electron bén TN ]

i ngodi Céc nguyén t& thudc phdn nhém chinh nhém II

¢ L3p ngodi cing ¢6 2 electron.
* La nhém nguyén 16 ¢6 tinh khi (ion cua ching 12 chdt oxi héa
yéu) nén chi hior diéu ché t sy dién phin cic hgp chit néng chay.

Il. TINH CHAT HOA HOC
La cic nguyén t8 ¢6 tinh khit kém kim loai kiém, c¢6 khid ning
phin ung vai cac chat oxi héa nhw cac phi kim, H” (trong nudc, trong
axith M’ — 2¢ > M**
1. Téc dung véi phi kim
* Tac dung véi oxi
+ O nhiét 36 thudng: tao oxit dang M'O
+ O nhiét d8 cao: tao oxit dang MO hay peoxit M'O;
Vi di: Mg + O 5 2MgO + Q
Ba + O;"%%BaO; +0Q
* Tac dung véi halogen: M' + X; - M'X;
* Tac dung véi S, C, H, l‘
Riéng Mg tham gia phian ing 2Mg + CO, = 2MgO + C
2. Tdac dung véi nuée va dung dich axit
a) Tac dung vdi nudc

* BcO, MgO: Khéng tan trong nudc.
¢ CaQ, SrO, BaO: Tan trong nudc cho dung dich kiém, do kha
nang tan cua cac hidroxit tuong tng: CaO + H,O — Ca(OH),
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b) Tdc dung v@i dung dich axit
* Téc dung véi dung dich axit HCI, H,SO, loang
M + 2HCl - MCl, + H,T
M + H;80; - MSO, + H,T
* Téc dung v6i dung dich axit c6 tinh oxi héa (HNO,, H,SO, )
+ Tac dung véi dung dich HNO, loang: "
Céac kim loai cé- ztinh khi manh, ¢6 thé kit N cia dung dich
HNO; loang xudng N :
4M + 10HNO, - 4M(NOy); + NH,NO; + 3H,0
+ Téc dung véi dung dich HNO; dam dic: Khi cho kim loai tac
dung véi dung dich HNO, dim dic, luén luén thu duge NO,:
M + 4HNO; - M(NO,); + 2NO; + 2H,0

3. Tac dung véi dung dich bazd kiém
Chi ¢6 kim loai Be tac dung

Be + 2H0 - Be(OH), + H,T
Be(OH), + 2NaOH —> NazBe()z + 2H;O
H;BeO,

Be + 2NaOH -  Na;BeO; + H;T

4. Tac dung véi cdc kim loai khéac

* Tyo cic hop kim véi kim loai Cu, Al... ding trong céng nghi¢p
ch¢ tao may cang nhu cédng nghiép hang khéng vi tru.

* Mg tao nhiéu hgp kim nhe¢ va guan trong véi Al va Cu.

Il DIEU CHE KIM LOAI PHAN NHOM CHINH NHOM 1 (ItA)
d
Dién phin muGi clorua néng chiy: MCl, - M + Cl,

IV.MOT SO HOP CHAT QUAN TRONG
1. Oxit cuia cdc kim loai phian nhém chinh nhém II (ITA)
* Oxit cua cac kim logi kiém thd wic dyng dé dang véi axit va oxit
axit, nuée (trir BeO, MgO): CaO + H,0O — Ca(OH),
* Riéng BeO ¢6 tinh ludng tinh nén tic dung duge v6i'ca axit va baces
BeO + 2HTI - BeCl, + HO
BeO + “MaOH —» NazBeO; + HgO
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* Ditu ch& oxit cia cac kim loai phin nhém chinh nhém
11 (I1A):
M + O, - 2MO
M'CO, » MO + CO,t
2Ba(NOy); > 2BaO + 4NO,T + 0,1
MgOH), 5 MgO + HO?
2. Hidroxit cua céc kim loai phan nhém chinh nhém
11 (X1IA)
* Tinh tan ting din ¥ Be(OH); d€n Ba(OH); Mg(OH); it tan nén
Mg phin hiy nude rit chim.
* Trit Be(OH), ludng tinh.
* Tic dung vdi axit, oxit axit va mudi axit:
Ca(OH); + CO; - CaCOW + H,0
Ca(OH); + 2CO; —» C?‘(EIM(;,‘-O,),
hoic CaCO; + CO; + O === Ca(HCO,);
Ca(OH); + Ca(HCOy), = 2CaCOy + 2H0
2Ca(OH); + Mg(HCOy); — 2CaCOyd + Mg(OH),4 + 2H.0
* Tac dyng véi dung dich mudi:
Ba(OH); + NaSO; = BaSO,+ + 2NaOH
Ca(OH); + 2NH,Ci = CaCl; + 2NH, + 2H,O
Luu y
Khi cho clo tic dung vdi Ca(OH); ta thu duge clorua voi:
2Cl;, + 2Ca(OH); . = Ca(OCl); + CaCl, +2H,O
Cl; 4+ Ca(lOH);u - CaOCL; + H;O
* Piéu ché& hidroxit:
Cho kim loai hay oxit kim loai tic dung véi H;O (trir trudmg hop
ctia Be va Mg).
3. Mudi cua kim loai phian nhém chinh nhém II (ITIA)
e Mudi cachonat va sunfat ctia kim loai kitm thé ¢6 nhiéu trong ty
nhién khi & dang mudi, tan trong mik sdng... gay nén tinh cing ciia nude.
* Mudi nitrat d& tan trong nuée v dé bi nhi¢t phin.
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§20. NUOC CUNG

I. DINH NGHIA
~ Nudc cing 13 nuée chita nhidu ion Ca®™, Mg’ (nudc thién nhién:
song, sudi, ao, hd... c6 hoa tan mot s6 mudi Ca(HCO;), Mg(HCO)),,
CaSO;, MgSO;...).
~ Nurée khong chita hodc chida it nhing ion trén ld nudc mém.
Il. PHAN LOAI NUGC CUNG
1. Nu6e cimg tam thoi la nudc c6 chia mubi Ca(HCO,),,
Mg(HCO;);
2. Nuée cimg vinh ciu la nude ¢6 chia mudi CaCly, MgCl,,
CaSO,, MgSO.,.
3. Nu6e cimg toan phén: Hén hgp 2 loai mude cing trén.
II. CACH LAM MEM NUGC CUNG
1. Phuong phdp loai trif dj cing tam thdai
a) Bun néng: R(HCO): - RCOy + CO; + H,O
b) Dung nudc voéi trong Ca(OH).:
R(HCO,); + Ca(OH), » RCOy + CaCOyd + 2H,0
c) Dung Na,CO, hodc Na,PO;:
Mg(HCO,); + Na,CO, - MgCO,d + 2NaHCO,
3Ca(HCOy); + 2NayPO; — Cay(PO,),v + 6NaHCO,
2. Phuong phdp loai tri¥ dé cing vinh citu va dé cing
toan phéin
Diing Na,COjy hoac Na,PO.:
RCl; + Na,COy —» RCO, + 2NaCi
RSOJ + NagCO) -d RCO) + .\'a;SOa
R(HCO,); + Na,CO; —» RCO, + 2NaHCO,
IR(HCO)), + 2Na,PO; - Ry(PO,);4 + 6NaHCO,
3RCI, + 2NayPO, = Ry (PO, + 6NaCl
3IRSO, + 2Na,PO,; - Ry(PO,) 4 + 3NaSO,
3. Phuong phip trao déi ion
Cho nudc cing qua chit trao ddi ion, cic ion'Ca*’, Mg™* bi gitr lai
va thay vao &6 1a cic ion Na*, H™.., ta duge nuée mém.
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BAI TAP VE KIM LOAI PHAN NHOM CHINH
NHOM 11 (11A)

1. Ca®CaC: % CaCly 3 Ca(OH), & Ca0
l 3\‘ le /
Ca(OH), 24 3 caco, === Ca(HCOy), .
i

15 19
CaOCL 'S CaCl,'S CaNOy),; S Ca(NOY),
2. Di véi > Véi 2> Vai t6i 2> Clorua voi &>
4y Canxi fomiat®— Thach ca8 = Thach cao nung.
Ca 3 CaO % Ca(OH), 5 CaCO, & Ca(HCOy), B> CO;
3. CaCls

1. 8 9 10 1l . 12
CaCO\ -> COz - CaCO; - CaCl; - Ca(I\O,)z - CaSO,,

4. Canxi voi 2, Canxi cacbua 3> Canxi sunfat 3, R
4, Canxi sunfua —> Canxi photphat -3 Canxi dihidro photphat—>

3 canxi sunfat.

5. ’\v(gCls 5 Mg —» MgO 3 \dg(NO\)z = MgO &, MgCl, &
5, Mg(OH)- —) \r‘lg(CH)COO)z -) Axeton
MzO 'S MgSO, > MgCO, '3 Mg(HCO,),
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GIAI
01)Ca +2C —— CaG,
2) CaC; + 2ZHCl — CaCl; + CH,
3) CaCly + 2H0  —piie—> Ca(OH); + Cly + Hs
4) CaOH);, L, CaO + H;O
5) CaO + CO, - CaCO,
6) CaCO, + CO; + HyO —» Ca(HCOy),

7) Ca(HCOy); ——» CaCO;+ CO; + H,0
8) Ca(NOy); — Ca(NOy), + %01

9) CaCO; + 2HNO, -» Ca(NOy, + CO,T + H,0

10) CaCl, + 2AgNO; - Ca(NOy); + 2AgClH

1) CaCO; + 2HCI — CaCl; + CO; + H,0

12) Ca + H.CO, — CaCOsd + H,T

13) Ca + 2H,O — Ca(OH), + H,T

14) Ca(OH); 4, + CO; = CaCO + H;0O

15) Ca(OH); + Cl; —» GaOCl; + H,O

16) 2Ca0OCl, 29, 2¢aCl; + O,1
Hodc viét: CaOCl, + 2HCl — CaCl; + H,0 + CI,T
©1) CaCO, 2¥C, CaO+Co,t

2) CaO + H,O — Ca(OH),

3) Ca(OH); ws + Cl; - CaOCl; + H;O

4) CaOCl; + 2HCOOH — (HCOO);Ca + CLT + H,O

5) (HCOO),Ca + H;SO; — CaSO; + ZHCOOH
D& liu ta ¢6 CaSO,.2HO

6) 2CaSO, .2H,0 -13¢C 5 2CaSO; .H,;0 + 2H,0
©1) CaCl; —2E< 5 Ca+Cl,

2) CaCl, + Na,CO; - CaCOs+ + 2NaCl

3) Ca + 40, = CaO

4) CaO + H;0 - Ca(OH),

5) Ca(OH), + CO; - CaCOyd + H,0O

6) CaCO; + CO,; + H,O - Ca(HCO»),

7) Ca(HCO,), —£ 5 CaCO; + CO,T + H;0O

8) CaCO; 900°C CaO + CO,t

9) CO; + Ca(OH), = CaCOy + H,0O

10) CaCOQ; + 2HCl = CaCl, + CO; + H,0

11) CaCl; + 2AgNO, -» Ca(NOy), + 2AgCI¥

12) Ca(NOy); + H:SO; = CaSO, + 2ZHNOj

it tan

01 Ca + %oz-»Cao



2) Ca0 +3C 22%€, CaC, + CO

3) CaC, + HSO, — CaSO, + C:H,

4) CaSOy + 4C —8%C,  CaS + 4CO

5) 3CaS + 2H;PO, - Ca,(POy), + 3H,ST

6) Cay(POL); + 2HSO, 4. — 2CaSO44 + Ca(H,POy);
Hoic vict Cay(PO,); + 4H,PO; - 3Ca(H.PO,),

7) Ca(H,PO,), + H,80, — CaSO,} + 2H,;PO,
©1) MgCl, _ %% . Mg+ Cl,

2) Mg + %oz - MgO
3) MgO + 2ZHNO; — Mg(NOy), + H,O
1
4) Mg(NOy); —E—5 MgO + 2NO, + 50

5) MgO + 2HCl = MgCl, + H;0

6) MgCl, + 2NaOH — Mg(OH),d + 2NaCl

7) Mg(OH); + 2CH,;COOH - (CH,COO);Mg + 2H;0O
8) (CH;COO)Mg  —t 0y MgCO, + CH,COCH,
9) Mg(OH), — _, MO + H,O

10) MgO + H,80; = MgSO, + H,0

11) MgSO; + Na,CO; = MgCOsd + NaSO,

12) MgCO, + CO; + H,0 - Mg(HCO,),

§21. NHOM, CROM, KEM
1. VITRI, CAU TAO
[ Nguyén 16 ; Al Cr Zn___ |
Cau hinh lop |  3s"3p’ 3d%s' | 3d"%4s* |
1 H {
electron bén ngoai | hay 3d*4s? | i

* Nhoém, kém, crém la nhimg kim loai hoat dong héa hoc tuong
déi manh, oxit va hidroxit ctia ching la nhing chit ludng tinh.
* Khi crom ¢6 s6 oxi héa cao oxit CrOy 12 oxit axit.
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II. TINH CHAT HOA HOC
1. Tdc dung véi phi kim
* Tic dung vdi oxi
+ O nhiét 46 thudng tao cic oxit AlLOy, ZnO, CriO,
Al + 30, - 2A1,0,
2In + O; - 2Zn0O
+ O nhiét 8 cao tao cic oxit, phin tng chéy sang va téa nhiét.
~ Tic dyng véi halogen: ~ 2Cr + 3Cl; = 2CeCl;
- Tic dung v6i C, S, N.. 2Al + Ny 5 24IN
2Cr + 3S = Cr;S,
2. Téc dung véi nuée va dung dich axit

a) Tac dung véi nudc .

+ Céc var dyng bing Al, Cr, Zn khong tic dung véi nuéce vi ¢6 cic
oxit bao vé.

+ Al, Cr, Zn nguyén chat tic dung véi nuée tao cic hidroxit két
tia duéi dang keo mau tring bao kin bé mit kim loai Al, Cr, Zn, ngin
cich khong cho cic kim loai trén ti€p xic véi nude.

2Al + 6H,;0 - AOH)d + 3H,T
Zn + 2H,0 - Zn(OH);d + H,T
b) Tdac dung véi dung djch axit

* V6i HCl lodng cing nhy dic va H;SO; lodng cho H, bay ra
* V6i HSO; dic néng thy theo ndng 46, tinh khi cua kim loai,
di¢u ki¢n phan wng t30 ra sin phim khit khic nhau: SO,, S, H,S.
2Al + 6H,;SO; — AlL(SO,), + 3850,T + 6H,0O
2Al + 4H,SO; » AL(SOY); + S + 4H,O
SAl + 15H,;SO, — 4Al1,(SOy); + 3H,S + 12H,0
* Véi HSO, dic, ngudi va HNO; dic, ngudi: Al, Fe khong phan
g do chiing bi oxi héa 130 cic 1dp oxit bén viing, Al, Fe bi thy dong
héa.

* Véi HNO, dic néng cho khi NO,.
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e Al, Zn vdi HNO; loang cho NO, N,;O, N; NH/NO,; va muéi
nitrat (Cr khéng tac dung véi HNO; loang).
Al + 4HNO; — Al(NO,); + NO + 2H,0O
S8Al + 30HNO; — SAI(NOy); + 3N:O + 15H,0
10Al + 36HNO,; - 10AI(NO;); + 3N, + 18H,;O
8Al + 30HNO; — SBAI(NOy)s + 3NH,NO, + 9H,;O
* Al khong tac dyng véi HNO; rit loang.
Nhin xét: Néi chung kim loai hoat ddéng héa hoc cang manh tac
dung véi axit HNO; cang loang thi g6c axit bi khi cang siu.
3. Tac dung véi dung dich bazd kiém
2Al + 2H,O + 2NaOH = 2NaAlO; + 3H,T
Zn + 2NaOH - Na;ZnO; + H,T
4. Téac dung véi cédc kim loai oxit kém hoat déng
Al, Cr & nhi¢t & cao, xtc tic, tac dung vdi cac kim loai oxit kém
hoat dong:
2yAl + 3Fe,0, — =5 IxFe + yALO,
5. Tac dung véi cac kim loai khéac
Al, Cr, Zn tao hgp kim véi cic kim loai dung trong cOng nghiép va
doi song. .
6. Tac dung véi dung dxch mudi
Cic kim loai Al, Cr, Zn diy kim loai hoat dong yéu hon ra khoi
dung dich mudi cia chung:
2Al + 3FeSO; — Al(SO,); + 3Fe
In + CuCl; —» Cu + ZIn(Cl,

. DIEU CHE

Dién phan néng chay ALO; cho Al, cdc kim loai khic thudmg dung
chat khi tic dung véi kim loai oxit cta chung.

ALO; 225, AL+ %oz

nO +C 5 Zn + CO
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2A1,05 + 3C = 4Al + 3CO;
Luu y: Khéng dung H, 8¢ khi cic oxit cia kim loai hoat déng hoa
hoc manh.
IV. MOT SO HOP CHAT QUAN TRONG
1. Oxit ctia cdc kim loai Cr, Al, Zn.
* Cic oxit Cry0;, ALOy, ZnO thé hién tinh ludng tinh
AlLO; + 6HCI — 2AICL + 3H,0
Ale, + 2NaOH — ZNaAlO; + H,O
* ZnO cing phin 1ing tuong ty nhu Al Os
ZnO + 2HClI - ZnCl, + H,O
ZnO + 2NaOH — NaZnO; + H,O
* CrOy 1 oxit axit: CrO; + H;O — H,CrO; (axit cromic)
CrOj + 2NaOH — Na,CrO; + H,0
* Diéu ché¢ cac oxit cda Cr, Al, Zn.
AlLLOg + T quiing boxit
+ 2AI0H); 5> ALO; + H;O
ZnO: Zn(OH), -°> ZnO + H,0
CrO (Oxit bazo): 2Cr + O —) 2CrO
Cr,0; (Oxit ludng tinh): 4CrO + 0: % 2Cr;0,
4CY(OH)2+O —) ZCT;O} + 4H,0

2CrO, LA Cr,0, + '502

2Cr(OH), -—» Cr,0; + 3H,0O
CrOy: K:Cr,0, 5 K,CrO; + CrO,
2. Hidroxit cua cac kim loai Al, Cr, Zn

* Cac hidroxit cua cic kim loai trén déu thé hién tinh ludng tinh
(trer Cr(OH),).

Vi di: Cr(OH), + 3HCl = CrCl; + 3H,0
Cr(OH), + NaOH — NaCrO; + 2H,0
[S—
HCrO,.H;O
Zn(OH); + ZHCI - Zn(Cl, + 2H,0
ZB(OH)Z + 2NaOH —» Na;ZnOz + 2H10
szno;
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Kim loai L Kim logi hidroxit _ ]
| Dang bazg | Dang axit
_ Nhdm (A]) AlOH); H;Al10; «++HAIO,.H,0
,  Crom(Cr) | Cr(OH); | H;CrO; «+HCr0,.H,0
| Kém (Zn) Zn(OH), H,ZnO, axit zincic

* Hidroxit Cr(OH); dé bi oxi héa trong khéng khi cho Cr(OH),
4Cr(OH), + O, + 2H;0 — 4Cr(OH)s
* Hidroxit Zn(OH); ngoai thé hién tinh ludng tinh con phan ing
véi NH; tao phnie tan:  Zn(OH), + 4NH; — [Zn(NH;),(OH);
Al(OH); khéng tan trong NH; du.
* Cac hidroxit cuia Al, Cr, Zn dé bi nhiét phin cho oxit tuong ting.
* Diéu ché cac hidroxit:
+ Al(OH);: Cho mudi nhém tic dung véi nude amoniac hay dung
dich bazo kiém vdi lugng vira du:
‘ AP* + 3NH, + 3H,0 - AOH), + 3NH;
3NH,OH
* Cho muéi nhém tdc dung véi dung dich mudi cacbonat.
Vi du: AlCly + Na,COy =
Na;COy = 2Na" + CO;
CO?! + HOH - HCO; + OH"
HCO,” &—/—— CO; + OH"
AP + 30H" AIOH)Y
2AICH + 3Na,COy + 3H,0 —= 2AI(OH),} + 6NaCl + 3CO,T
+ Cr(OH);: C:Cl; + 2NaOH — 2NaCl + Cr(OH);
+ Zn(OH);: Cho mudi kém tic dung véi nudc amoniac hay dung
dich bazo ki¢m véi lugng vira du.
Zn™ + 2NH; + 2H;0 === Zn(OH);} + 2NH;’
\_211_;1,_:!{6%_& (OH); 3
Zn(OH),d + 4NH, - [Zn(NH,),(OH),

Néu du NHy:
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3. }judi cua cédc kim loai Al, Cr, Zn
* Muéi nhém sunfat: Al}(SO,).K;S0,.24H.;0 (phén chua) do thuy
phin t3o0 AHOH); két wia dang keo kéo theo cic tap chat va ling
xudng lam cho nuéc trong. Phén la nhitng hgy chit ¢6 cong thic tdng
quit M' M™(S0,),.12H;0.
* Mudi crom (I1) khéng bén, ¢6 tinh khi:
4CrCl; + O, + 4HCl — 4CrCly + 2H,0
* Muéi crom (I1I) thé hién tinh oxi héa va tinh khu:
0 +3 +2 +2
Zn ;4-3 2CrCly; — ZnCl; + 2CrCl, e
2NaCrO; + 3Br; + 8Na®OH — 2Na,CrO; + 6NaBr + 4H,0
~ Mudi cromat va dicromat luén c6 cin bing:
Cr07” +H,0=—==2Cr0}" +2H"

Mau da cam Maiu vang

BAI TAP VE NHOM, CROM, KEM

1. NaAlO,  ALGs 2 ALSO,), 3> AIOH),
7 1 NaAlO,% NaOH

ALO, =A1 & AICH T» AIOH), & ALO, 2 1

&‘” 131 T ALS,
ln

_ Ba(AlOy); ¢°AIOH),

2. ALOs 1> e{l 25 Ca(AlOy:; 35 AIOH), 5 AlCl, 5 AINOY),
6 |

3. Zn = ZnO %> Na,ZnO, :34——' Zn(OH); 35 (Zn(NH,),KOH),

| | 6 ] 7 1
4.Cr 15 Cr0, > NaCrO, == Cr(OH), 5 Cr.0, & Cr
CrCly < 7

131




GIAI
01) 4Al + 3C —— ALG,
2) ALC, + 6H,S0, —» 3CH, + 2Al1,(80,);
3) AlySO.)s + 6NaOH, ., 4 = 2AI(OH);¢ + 3Na,;SO,
4) AI(OH); + NaOH — NaAlO; + 2H;0
—?
HAIO,;.H,0
5) NaAlO,; + 2H,0 —= NaOH + Al(OH),v
6) 2Al + 6HC1 — 2AlCI, + 3H,
7 AICIy + 3NH, + 3H,0 - AlOH)y + 3NH,CI
8) 2AlOH), "5 ALO, + 3H,0
9) AL Oy + 2NaOH -» 2ZNaAlIO, + H,O
10) 2A1 + 38— ALS,
1) AlS; + 6H,0 — 2AIOH)y + 3HST
12) 2A1(OH), + Ba(OH); — Ba(AlOy); + 4H;0
13) 2A1 + Ba(OH), + 2H,O -» Ba(AlO,); + 3H,T

14) 2Al + %Og — 5 ALO,

15 ALO; —e—s 2Al + go,

16) Al,O; + Ba(OH), — Ba(AlO;); + H,O
17) 2Al + 2NaOH + 2H,0 - 2NaAlO; + 3H;

' 3
a
01) AlLLO, ‘T&-—’ l:.‘ 2Al + —2'01

2) 2Al + Ca(OH); + 2H,O - Ca(AlOy); + 3H,T

3) Ca(AlO;,), + 2HCI + 2H,0 — 2A1OH) + CaCl,
4) A(OH); + 3HCI - AICl, + 3H,0

5) AICl; + 3AgNOy — AINNO,), + 3AgCId

6) 3Mg + 2AICl, — 2A1 + 3MgCl,

©1) 2Zn + O: 5 2ZnO

Hodc viét: Zn + H,0 —£» ZnO + H,T

2) ZnO + 2NaOH —» Na,ZnO, + H,O

3) Na,ZnO; + 2HCl ., o0 = Zn(OH)¥ + 2NaCl

4) Zn(OH), + 2NaOH — Na,ZnO; + 2H,0

H,750,

5) Zn(OH), + 4NH, —» [Zn(NH;)J(OH}g

6) Zn + 2NaOH -» Na,ZnO, + H,T

7) Zn + 4NH,OH - [Zn(NH;),JOH), + H,T + 2H,0
©1) 4Cr + 30, —fs 2Cr0;

2) Cr,0y + 2NaOH - 2NaCrO, + H:O

3) NaCrO; + CO; + 2H,0 - Cr(OH),d + NaHCO,

4 Cr(OH); + NaOH — NaCrO, + 2H,0

HCrO,HO |

5) 2Cr(OH); —— Cr,0y + 3H;0

6) Cr:0y + 2A1 ——5  AL,O, + 2Cr

7) Cr(OH), + 3HCI — CrCly + 3H,0

8)2Cr +3Cl, Y, 20CrCl

§22. SAT, DONG
I. VI TRI, CAU TAO
i Nguyén 16 ' Fe Cu 1
| Cau hinh lép | 3d%as’ 3d"%4s’

_electron bén ngoa: | ;

* Sit Ia kim loai hoat dong héa hoc trung binh, phin 16p electron d
chua bio hoa c6 4 electron ddc thin va lép ngodi cung ¢6 2 electron.
Do do6 Fe c6 nhidu mic oxi héa +2, +3, +6 (K;FeO, kali ferat).

Céu hinh e cta Fe: (Ar) !/N' T /|\ 1‘ T {'Nv

* Déng la kim loai kém hoat déng, c6 thé tae hgp chit Cu (1) va
Cu (II). Trong d6 Cu (1) bén.
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Il. TINH CHAT HGA HQC
1. Tdac dung véi phi kim

a) Tac dung véi oxi:

* O nhiét & thudng ke tao gi sét trong khong khi 4m

4Fe + 30, -tgnH,O - Z(FezO)-nHzO)

Do Cu tic dyng trye ti€p véi oxi, nén khi tach cy 1« khoi hdn hop
Ag, Cu ngudi ta thiting d6t hdn hop, Ag khong idc dyng véi oxj, Cho
hén hgp sau phin dng tic dung véi dung dich HCI, loc ta dus: Ag,
di¢n phan dung dich nude loc ta duge Cu. .

Cu tao CuO bén ying.

+ O nhiét 46 cao: 3Fe + 20; -) Fe 0,
2Cu + O, 5 2000
b) féc dung véi halogen:
2Fe + 3Cl; -:-.) ZFeCl;
Cu+Cl 5 CuCl
*¢) Tac dung véi C, S N... (khi dun néng)
Fe + S —> FeS
Cu+S 5 Cus
2. Tac dung véi nuée va dung dich axit
a) Tac dung vdi nudc:

Fe tac dung vdi nuéc ¢ nhiét 4§ cao:
Fe + H,O —2879C , FeO + H,T
3Fe + 4H;0 —<519°C_, FeiO, + 4H,T
Cu khéong tac dung véi nudc.
b) Tac dung véi dung dich axit:
* Fe cing nhu Cr, Al khong tic dung véi HNO; dic, ngudi va
H,S0; dic, ngudi (Do 16p mang oxit rit bén). 0
* Vgi HCI va H.SO. loang Fe phin ung cho mudi Fe**, Cu khéng
tac dung. Cu chi tdc dung véi hai axit trén khi ¢c6 mat oxi
2Cu + O; + 4HClI - 2CuCl, + ZH;O
Cu + 1/20; + H;80; - CuSO; + H,O

134

* Vi HS0, dam dac, néng vé HNO¢
2Fe + 6H,S0, dd % FexSO), + 350;T + 6H,0
Do tic dung kht cia SO; nén ¢o (hg 120 FeSOy
Fey(SO,); + SO; + ZHzO —) 2FeSO; + HSO,
2Fe + 4H;SO, a4 —-D Fes(SOy)y + S + 4H;O
8Fe + I5H;SO, . dd -> 4Fey(SO,)s + 3HS + 12H,0
Cu + 2H;SO.44 5 CuSO; + SO,T + 2H,;0
Fe +6HNO@ 5 Fe(NOy),; + 3NO,T + 3H,0
* Véi dung dich HNO, Ilgg;lz'
Fe + 2HNO; | Fe(NOy: + H,T
Fe + 4HNO; = Fe(NO»); + NO + 2H,;O
Fe + 6HNO; — Fe(NO;); + 3NO,; + 3H;O
10Fe + 36HNO; — 10Fe(NOy); + 3N; + 18H;O
8Fe + 30HNO; 5 1ins = SFe(NOy); + 3NH,NO; +9H,0
Cu + 4HNO;; — CuNOy, + 2NO,T +2H;0
3Cu + SHNOj june = 3Cu(NOy); + 2NOT + 4H,0
3. Tac dung véi dung dich mudi
Sét, ddng ¢6 thé ddy duge cic kim loai hoat dong héa hoe yéu hon
ra khéi dung dich mudi coa ching.
Fe + CuSO; — FeSO, + Cué
Cu + 2AgNO; —» Cu(NOy); + 2Ag+
IIl. HOP KIM CUA SAT VA BONG
» Sit hoa tan mdt lugng nhoé cacbon (2-5%) silic, photpho, luu
huynh cho ta hop kim Ia gang néu hugng C (0,01-2%), Si, P, S rat it thi
cho ta thép.
» Hop kim cia déng véi khoang 10-50% Zn cho ta ddng thau, c6
d6 déo cao va bén.
* Hop kim ctia ddng véi khodng 3-20% Sn cho ta ddng thife d& duc.
Iv. DIEU CHE
1. Fe
a) Phan Ung nhiét nhém:

(4]

2yAl + 3Fe, O, Yy 3xFc + yAlLO,

xt
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b) Bién phan dung dich mudi sat (11):
FeSO; + H.0—245 Fe + HSO, + %oﬁ

FeCl, —*%5 Fe + 1t

¢) Ding kim loai hoat dong manh hon (trit K, Na, Ba, Ca) Fe diy
Fe khoi dung dich muéi (Mg,...).
d) Khi cic oxit bing CO, H;, cacbon ...

2. Cu
a) Dién phin dung dich mudi déng: CuCl;, CuSO....
CuCl, 25> Cu + Q1
CuSO, + Hi0-42% 5 Cu + -;-o, + HSO,
b) Dung kim loai hoat dong manh hon Cu (rir K, Na, Ca, Ba) ddy
d4ng ra khoi dung dich mudi

Mg + CuSO; — MgSO; + Cu
¢) Phan ng nhi¢t nhém

2A1 4 3CuO ——> ALO; + Cu
d) Khi cac ddng oxit bing CO, H,, C (3 nhiét d cao)

CuO + Hy ——> Cu + H;O
v. MOT SG HOP CHAT QUAN TRONG

1. Oxit cua cdc kim loai sit, déng

¢ Cac oxit cua kim loai Fe, Cu la nhimg oxit bazo tic dung véi
dung dich axit, ngoai cic tinh chdt chung trén cic oxit con o6 nhimg
tinh chat riéng biét:
+ FeO vira ¢6 tinh khi, vira ¢6 tinh oxi héa
2FcO + 4Hi SO ——> FeySO), + SO,T + 4H,0
3JFeO + 10HNOJoang —» 3Fe(NOy); + NOT + 5H,0
FeO + Hy ——» Fe + H;0
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+ Fe,Oy: Fe,O; bi nhi?t phian chuyén thanh Fe O,
6Fe;0y — 4FeO, + O,
Fe;0; ¢6 tinh oxi héa yé&u, tic dung duge vdi cac chat khw Al, CO,
H;... & nhiét d6 cao.

+ Fe O, (FeO, Fe;O5) ¢6 tinh khit khi tic dung véi cic axit ¢6 tinh °
oxi héa:
28HNO; + 3Fe;O, -» 9Fe(NOy); + NOT + 14H,0
+ CuyO ¢6 tinh kiny:
3Cu,0 + 14HNO; — 6Cu(NO3y); + 2NO + 7TH,0
+ CuO ¢6 tinh oxi héa: CuO + H, i) Cu + H)O
* Piéu ché:
+ FeO:  Fe+ H,0 =25 FeO + H,
Fe,Oy + Hy > 2FeO + H,0
Fe;Oy + CO = 2FeO + CO;,
+ Fe:Oy  2Fe(OH); 5 Fe;Os + 3H0
+ Fey,Op  3Fe + 20; 282, Fe,0,

3Fe,0y > 2FesO, +-f;o:

+ Cu,O: 2CuOH -:; Cu,0 + H;O
2000 —=25 Cu,0 + 1120,
+CuO:  Cu(OH); > CuO +H;0
2Cu+0; 5 2000
2. Hidroxit cua siit, déng
* Cac hidroxit cia Fe, Cu déu ¢6 tinh bazo nén tic dung véi dung
dich axit.

+ Fe(OH);: Fe(OH); ¢6 tinh khw, tiac dyng véi cic chit oxi héa
nhu Oz kl‘&ng kh‘l sto‘ a@c, HNO}..

(]
2Fe(OH); + -;-o, + HO 5 2Fe(OH)sd

mau tring miu niu 3¢
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2Fc(OH); + 4H,80, dic — Fey(SOy), + SO.T + 6H,0
3Fe(OH); + 10HNO, loang — 3Fe(NOy), + NOT + sH,o
+ Fe(OH)y 2Fe(OH); 5 Fe,05 + 3H,0
+ CuOH: Chit két tia mau vang, ¢6 tinh khat kbi tic dyng véi
chit oxi héa.
CuOH + 3HNO, dac — Cu(NOy); + NO,T + 2H,O
+ Cu(OH);: Chit két tia mau xanh, tan dé dang trong NH; (giong
nhu Zn(OH),) tao nuée Sviyde c6 kha niang hoa tan xenlulozo.
Cu(OH); + 2NH; — [Cu(NH,);OH),
* Diéu ch& cac hidroxit cua sit, ddng: Théng thudng ngudi ta cho
mudi clia cac kim loai trén tac dung véi dung dich kiém.
3. Cédc mudi cua sit, déng
* Cac mudi sat két tinh tit dung dich thudng & dang tinh thé ngdm
nude: FeSO,.7H,0; FeCly.6H,0...
+ Mudi Fe®*: La chat khu khi tic dung véi cic chit oxi héa

6FeSO; + K CryO; + THSO; = 3FeSOy); + CrySO,); + K:SO; + 7HO

10FeSO; + 2KMnO; + 8H:S0; = 5Fe(SO,); + 2MnSO, + K,SO, + 8H,0

2FeCl; + Cly 5 2FeCl,
3FeSO; + 3/2Cl, = Fes(SO,); + FeCly
2FeSO, + 1/20; + H,O - 2Fe(OH)SO,
+ Musi Fe™: La chat oxi hoa khi tic dung véi cic chat kha
2FeCly + 2KI — 2FeCl, + I, + 2KCl
' 2FeCly + Fe — 3FeCl,
2FeCly + Cu — 2FeCl; + CuCl,
2FeCly + H,S — 2FeCl; + S + 2HCI
Muéi sit (I1I) d&é bj thuy phian tuong ty nhuy muéi nhém (111) va
mudi crom (I1I).
Fe¥ + H 0O ——=
Fe(OH)** + H,O Fe(OH), + H*
Fe(OH); + H,O Fe(OH); + H® ~

* Mudi d6ng (I) két tinh 1 dung dich thudng & dang tinh thé
ngam nudc nhu CuSO,.5H,0.
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Fe(OH)** + H'
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BAI TAP VE SAT VA DONG

Tuabin

2.

=

FeO

Cu

*ﬁ

Xanh <

Fc )04 l )

Fe** 17

18
204|119

22 _ Fe(OH), —&»

B, X2

5 13

05 «——  Pyrit sit

) Y
A
=22 Xanh Prusse

e |
Fe(OH)) -

——-)"A CuCl, +?

D _, CuCl, + H,O

+C

> I +E » CuCl, + M

|

l—’ Cu(N H ;),;Clz

LL 22, CuCl + H:O

L——’ [Cu(NH;),(OH);

0 1) Fe,O, + H, —229C
Hoic viét: Fe,Oy + CO

GIAI
2FeO + H;0O

i&» 2FeO + CO,

2) 4FeO + O, — . 2Fe,04

3) Fe;05 + CO ———p 2Fe,0, + CO;
4) Fe;Oy + CO — 5, 3FeO + CO;

5) FeyO4 + SHCI — FeCl; + 2FeCly + 4H;0
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Hoic vict:
FC)O¢ + 4H,SO, loirg —> FeSO, + Fey(SO,); + 4H,O
6) 3Fe;O; + 28HNO; — 9Fe(NO,y)y + NO + 14H,;0
7) 2Fe + %Oz + nH,;0 - Fe;O; .nH,O
8) Fe,0y + 3H; —t _, 2Fe + 3H,0
Hodc vidt:
Fe,0y + 3CO0 —Y 5 2Fe + 3CO,T
Fe,Os + 2A1 Y, 2Fe + ALO;
9 FeO+H, Y , Fe+HO
Hodc viét:
FeO + CO  —Y 5 Fe + CO;
3FeO + 2A1 —Y 5 3Fc + ALO,
10) Fe + H;O0 -2%9C , FeO + H,
11) Fe;,Oy + 6HCl = 2FeCly + 3H,0
Hodc viét:
Fe O3 + 3H SO, = Fey(SO,)s + 3H,0
Fe;O3 + 6HNO; - 2Fe(NOy), + 3H;0
12) 2Fe(OH); —'—p» Fe;0y + 3H,0
13) 4Fe” + 3K {Fe(CN)s] - FeFe(CN)) + 12K*
14) Fe(OH); + 3HCI - FeCl, + 3H;0
15) Fe’* + 30H" — Fe(OH)!
16) 4Fe(OH); + O, + 2H;0 — 4Fe(OH)st
17) 2FeCl; + Cl; = 2FeCly
Hoic vitt:

3Fe(NOy); + 4HNO; iy = 3Fe(NOy); + NOT + 2H,0
2FeSO, + ZHISO‘J.‘ _L.p Fe (SO,); + SO;T + 2H,0
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10FeSO; + 2KMnO; + 8H;S0,; — 5Fe (SO, + KiSO, +

+ ZMnSO; + SH;O

6FeSO; + KiCry0; + 7THSO, —» 3Fey(SO.); + KSO, +

+ Cri(SO.); + 7Hgo

18) 2FeCl; + Cu —» 2FeCl, + CuCl,
Hoac viét:
2FeCly + 2K1 = 2FeCl, + 3KCl + I,
2FeCl; + H.S — 2FeCl, + 2HCl + S
19) Fe(OH), + 2HCI = FeCl; + 2H,0
20) Fe** 4+ 20H" - Fe(OH),d
21) 3Fe** + 2K {Fe(CN)s) = FedFe(CN)): + 6K*
22) FelOH): s> FeO + HIO
23) FeO + 2HCI = FeCl, + H,O
Hogc viét:
FeO + H;S0, 10 = FeSO, + H,0
24) 4FeS; + 110; 5 2Fe,0, + 850,
©® Cu + 2ZHCI + 1/20; —» CuCl; + H,O
(A)
Hogc viét: Cu + HgCl; — CuCl; + Hg
Cu + 1720, 2, CiO
(B) X)
CuO + ZHCl = CuCl, + H;0
(D)
Cu + 2H;SO4 45 ¥, CuSO, + SO, + 2H,0
(C) (M
CuSO; + BaCl; — BaSO,{ + CuCl,
(E)
CuCl; + 4NH; —» Cu(NH,).Cl,
CuSO; + 2NaOH — Cu(OH); + NaSO,
(P (L)
Cu(OH); + 2HCI —» CuCl, + 2H.O
Gu(OH); + 4NH, — [Cu(NH,), OH),
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PHI KIM

§23. PHAN NHOM CHINH NHOM VII (VIIA)
GOm cdc nguyén t8: oF, 1,Cl, 3sBr, 531, ssAt (Nhém halogen)

1. MOT SO DAC PIEM CUA PHAN NHOM CHINH NHOM VI

1. Céc nguyén té trong phan nhém chinh nhém VII

~ Phin nhém chinh nhém VII cia hé thong tuin hoan gém cic
nguyén 8 flo, clo, iot, atatin. Ching c¢6 tén halogen nghia Ia “tao
mudi”, do khi ning héa hgp vdi cic kim loai ki¢m tao ra mudi dién
hinh, vi du NaCl Tén cia mdi nguyén 18 lai bde 1§ tinh chat ndi bat
cia chung. Vi du: brom 13 héi, iot 13 mau tim.

Tén cdc Trang thai vat li ey
nguyén t3 & diéugkien thuing 86 o hoa
Flo | Khi mau lyc nhat -1 !
Clo . Khi mau vang luc 1,41, 43,45, 47 |
Brom Long mau dé niu -1, 41, 43. 45,47 |
Iot Tinh thé méu tim den -1, 41,4345, 47 |
- (th&ng hoa)
Atatin Tinh thé mau +1, 43, 45, 47
. xanh den

2. Cdu tao nguyén tif cia cdc nguyén té trong phin
nhém chinh nhém VII

- Nguyén t¥ cia cdc halogen déu c6 7 electron & 18p ngoai cung
(ns’ np’) 1a nhing phi kim dién hinh. Khuynh huéng manh cia ching
la két hop thém 1 electron d€ bao hoa 1dp clectron ngodi cung, tao dé
dang mgt anion X~ rit bén: X+e-X
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— Céc halogen ¢6 tinh oxi héa manh liét va thaye 1€ cho thay ching
dé dang lién két dién héa véi cic kim loai va ludn oxi héa cic kim
loai dén héa tri cyc dai.

~ Céc halogen thé hi¢én nhitng mic 36 oxi héa khic nhau ré rét
khi &i wr flo d€n iot, mdi halogen diy duge halogen diing sau né ra
khéi mudi halogenua. Flo Iudn ludn ¢6 miic oxi héa =l trong cic hop
chat clia né, vi trong tit ¢A cic nguyén 18 né c6 86 4m dién cao nhat
(trong ciu 130 nguyén wr khong ¢6 phin muc d). Cic halogcnobnla:thé
hién mic oxi héa khic nhau iy -1 dén +7.

- Kha niang khit cia cic ion tich dién dm, c6 dién tich nhu nhau
tang lén theo sy ting ban kinh nguyén uf, trong nhém halogen ion 17
¢6 khi ning khi 16n hon so véi fon Br™ va CI7, con F thi thé hi¢n
tinh kh yéu.

~ Kha niang khit cia cic ion con phu thuge vao méi trudng:
* Méi trudng bazo:

CI" + 60H" 6e-»éf‘o, + 3H0

(& khi dén G
* Véi méi trudng axit khit dén s6 oxi héa bing 0

16HCI + 2KMnO, — 5Cl; + 2KCl + 2MnCl; + 8H;O

Il. TINH CHAT HOA HOC CUA HALOGEN
1. Tdc dung véi don chét
a) Phan ng véi kim loai
~ Céc halogen hoat dgng héa hoc manh do phin ti cia ching
phin li twong d5i dé ding thianh nguyén ui, nguyén ti¥ ¢6 tinh chit
héa hoc rit manh.
~ Phan wng k&t hgp halogen véi kim loai xay ra dic bi¢t nhanh va
thoat ra nhiét lugng 16n:
2Na + Cl; —» 2NaCl .
~ Khi két hgp véi kim loai, cic halogen oxi héa cic kim loai dén
héa tri cye dai cha kim loai.
2Fe + 3Cl, = 2FeCl,
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b) Phan (ng vGi phi kim
~ Phéan ing quan trong nhit 12 phin \ng véi hidro, flo phan ing
vdi hidro ngay & nhiét d¢ rit thip, phin uUng phit né va téa ning
lugng 16n, nhiét 3 cao dén 4500°C.
F, + H; — 2HF + 2x64kcal
khi léng
~ Hén hgp Cl, + H,, thé tich mdi khi bing nhau, dua ngoai 4nh
ning dé né. A
H, + Cl; - 2HCI
~ Cl,, Br; va I khéng phin ng tryce tiép véi Oy, Ny, C.
- Phén (ng véi P, St .
2P + 3Cl, - 2PCly

o
2P +5Cl; = 2PCl

25+ ClL 5 SCl
S + 3Cl, + 4H,O0 — H;80, + 6HCI
(Nude clo dem dun soi véi P, oxi héa duge P dén héa tri cuc dai
H,PO,).
2. Tdc dung véi hgp chat
a) Phan ung vdi nudc
Nuéc bi flo phian huy:
2F; + 2ZH,O — 4HF + O,
Clo, brom va iot phin hiy nuéc theo mét cich phic tap hom, né
thay th€ kho khan hidro cia nudc.
Cl; + H;O0 —— HCI + HCIO
HCIO - HCl + O
20 = O,
b) Phan (ng véi hgp chat hiu co va amoniac
~ Phan \ng véi chit hiu co nhu hidrocacbon, clo ¢6 thé cho cic
phan ing huy, cdng va thé.
CH, + 2Cl, hmlm . 4HCl + C
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CH,=CH,; + Cl; » EH

CH,=CH-CH; + Cl, _300°C CH;=CH-CH;CI + HCl1
CH; + Cl, —2%.» CH,Cl + HCl
~ Phidn (ng vdi amoniac:
3Cl; + 2NH; —» N; + 6HCI
va NH; + HCl - NH,Cl
¢) Phan (ng véi axit
- La chat oxi héa khi tic dyng véi cic axit ¢6 tinh khi manh
HS+1, - 2HI + 8!
2HI + Br, — 2HBr + I,
- Khi tic dung véi dung dich HNO;, flo thé hi¢n tinh oxi héa
manh: F; + HNO; - HF + FONO,
d) Phan ¢ng véi dung djch bazd
Cic halogen la chit khit hodic tu oxi héa-khw:
Cl; + 2NaOH - NaClO + NaCl + H;O
2Cl; + 2Ca(OH), —-) Ca(ClO), + CaCl; + 2H,;0
3Cl; + 6KOHg, -) KCIO, + 5KCI + 3H,0
Cl; + Ca(OH)zm - CaO(l; + H;O
Br; + 2Fe(OH); + 2NaOH — 2Fe(OH); + 2NaBr

e) Phan ing v6i dung dich mudi
-~ Halogen manh d4y halogen y&€u hon ra khéi dung dich muéi
Cl; + 2KBr — 2KCl + Br,
-~ Khi phin i@ng véi cac dung dich muéi, cic halogen thé hién vai
trd chat oxi héa manh.

3FeSO, + -Z-cu, > Fex(SOy); + FeCl,

2FeCl, + Cl;, 5 2FeCl,

Na;SO; + Br; + H;O — 2HBr + Na;SO,
KNO; + Fz — KF + FNO)

AgNO; + I, = Agl! + INO,

NazSzO, + 4Clz + SHzo —) 2NaHSO, + 8HCI

Natri thiosunfat
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i1, DIEU CHE HALOGEN

1. Dién phan ¢é mang ngian dung dich mudi halogenua cua
kim loai kiém

Flo, clo ¢6 36 i4m dién cao, nén chi ¢6 thé diéu ché duge tir cic
hgp chit bing dién phan. S

2NaCl + 2H,0 ———— H,T + 2NaOH + CI,T
<0 mang ngin

Cl; ngay nay duge diéu ché mot lugng Idn biang phuong phip di¢n
phan dung dich mudi NaCl hoic KCI.

2. T axit HX

e Trong phong thi nghiém, ngudi ta didu ché clo :

4HCl + MnO; - CI,T + 2H,0 + MnCl;

16HCI + 2KMnO, — 3Cl; + 2MnCl; + 2KCl + 8H,O
14HCI + K,Cr,0; — 3Cl; + 2CrCly + 2KCl + 7H;0O
4HCl + O, -4%C, 2Cl, + 2H,0

2HCI +.0_; - Cl; + O; + H,O

2HCI 5 H;+CL

4HCI1 + Na;O; —» 2NaCl + Cl; + 2H,0

4HCI + PbO,; — PbCl; + Cl; + 2H,0

Tuong ty ta ¢ thé diéu ché€ clo tr axit HCI véi KCIO,.

e Oxi ¢ diéu kien thudng khéng tic dung ro rét véi HCI, nhung
néu cho HCl va O; qua 6ng c6 chita vién d4 bot CuCl, d€ lam chit
xuc tac & 400°C thi xay ra phin ng:

4HCI + O, “,—Sc._fz" 201, + 2H,0

Clo thoat ra khoéng‘SO%. Trude diy phan dng niy duge dung dé

san xuat clo trong cong nghitp.

IV. CAC HOP CHAT CUA HALOGEN
1. Cdc hidro halogenua

a) Tinh chét héa hoc :

- Céac hidro halogenua ¢6 cdéng thitc chung HX, rit dé hoa tan
trong nuée thanh dung dich axit, dién li hoian todn trong dung dich thé
hién tinh axit manh (trir HEF).

HX + H;0 = H,O" + X~
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~ Hai tinh chdt héa hoc chu yé&u Ia tinh axit cia dung dich va tinh
khw

Thit ty tinh axit va tinh khi ting din
HF, HCl, HBr, HI i
- DPé€ nhan bi€t cic ion X ngudsi ta thudng dung dung dich AgNO;
d€ yo két mia AgCl (mau tring); AgBr (mau vang nhat) va Agl (mau
vang da cam), tit ci cic mudi ndy déu héa den khi chi€u sing:
AgNO, + ClI" - mwl' + NO;y”
24501 5 248 + 1,1
mau den
- Hiu hét cidc mudi clorua déu tan tri: PbCl; CuCl; HgCly; AgClL
Tinh tan cia bromua va iodua tuong ty nh clorua.
Luu ¢= Mudi AgF tan trong nudc, AgCl tan trong nuéc amoniac.
. AgCl + 2NH; - [Ag(NH)),J'CI"
~ Trong diy HF - HCl - HBr - HI, d¢ dai lién két tang 1én va
ning lugng lién k&t gidm xudng lam cho 49 bén nhiét cua phin ti
giam xudéng manh: HF chi phin hiy r6 rét thanh don chit & trén
3500°C trong khi & 1000°C d6 phan hay HCI 1a 0,014%, cva HBr la
0,5% va cua HI 1a 33%.
~ Hén hgp 3 thé tich HCI dic va 1 thé tich HNO; dic duge goi lIa

nude cudmg toan (hay cudng thuy) ¢6 khi nang hoa tan duge bach kim
va vang.

3HClI + HNO; = 2Cl + NOCI + 2H;0

NOCI &NO + Cl

Au + 3Cl - AuCl,

3HCI + Au + HNO, - AuCl, + NOT + 2H,0

— Tinh chit héa hoc riéng cua HEF:

Dung dich HF ¢6 tinh chit riéng khic hin véi cic dung dich axit
khic: né tic dyng duge véi thach anh va cic chat chia Si (nhu thuy
tinh ...). Do ¢6 i lyc 16n cia flo vdi Si ma ¢6 phan dng rao d6i:

4HF + SiO; - SiF,T + 2H.0
) (Kh)
Phin ng nay dung &€ khic thuy tinh ...
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b) Diéu ché HX

(1) Phuong phip téng hop

Phuong phip nay dua vao di luc manh cta halogen véi hidro.

X; + H; - 2HX + Q.

O 18°C xic dinh duge

HX : HF ; HCI ; HBr ; HI.

Q: +64kcal +22,06kcal  +8,65kcal -5,91kcal.

Phuong phap nay dp dung 15t véi HF va HCL

(2) Phuong phip axit tic dung véi cic muéi halogenua (Phuong
phap “sunfat” ¢8 dién)

- P6i véi HF, day la phuong phap duy nhit d¢ diéu ché né, di v
Cang - 250°C

CaF; + H;SO; 45 ——> 2HFT + CaSO;

- Déi véi HCL:

2NaCl + HiSO, ——» 2HCI + Na;SO;
NaCl + HiSOy 5. —2S»HCl + NaHSO;

Luu y : Ching ta khong 4p dung duge phuong phip nay dé diéu
ch& HBr, HI vi H;SO, dic, néng la chit oxi héa manh, con HBr, HI la
hai chat kha. N

NaBr + H;SO: 45 > NaHSO, + HBr
2HBr + H;S80, —» SOz + 2H,0 + Br;
(3) Phuong phép thuy phin halogenua photpho
PX; + 3H,0 — 3HXT + H,PO,
(Phuong phép nay thich hgp d¢ diéu ché HBr, HI)
(4) Phuong phip halogen tic dung véi hop chit chia hidro
X; + RH - RX + HX
Phuong phap nay thich hop d€ diéu ch& HBr, HI.
I, + HS — 2HI + S

tan
2. C4c oxit cua halogen
» M&i halogen tao ra duge khéng phdi mét ma mdt s& oxit:
o Tit ci cic oxit cia halogen déu ¢6 mot s6 tinh chit chung la:
— C6 tinh chit rit khong bén va oxi héa manh liét
~ Phai didu ch& gidn tiép.
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a) Cac oxit cua clo 1a phong phu nhat va cling quan trong nhét

Tén oxit Tinh chét héa hoc Piéu ché
Cl,0
Asibiéett Mpocord) cz,? +HO > 2HCO | 20k + HgO ¢ HgCl + €10
o~ 2CI0; + H;0 —> HCIO, + HCIOy|  KCIOs + H;S0%'s —> KHSO+ l
(Peoxit ¢lo) HCIO,
3HCIO; — HCIO; + 2Ci0; + H:0
Ci0r H
(Anhidrit pecioric) GOy + S0°= 2HCNy Pa0s + 2HCIO: > ZHPO_’_'E’O;

b) Cac oxit clia brom, iot va flo

* Brom 130 duge 2 oxit BrO va BrO; ¢6 tinh chit héa hoc va cach
diédu ché giéng véi hai oxit CLO va ClO,.

* lot cho mdt s oxit, qitng dau la 1,05 khdng ¢6 oxit 1,0,

* Flo cho mdt s& oxit, ding chi v ohit 1a F;O, né khic véi ClL,O

vé chu tao ,
O s Xe]

Vay né khéng phai 1a mét anhidrit, khéong héa hgp véi nuée a0
mot axit nao.

3. C4c oxiaxit ctiia halogen
Flo khong cho mdt oxiaxit nao.
Clo, brom, iot cho mot s& oxiaxit sip xép duge thanh 4 nhém :

+1 +3 +5 +7
HXO HXO, HXO; HXO,
Vidu: HCIO HCIO, HCIO; HCIO,

Axit hipoclors  Axit clorg Axit cloric  Axit pecloric
a) Axit hipocloro
— Axit hipoclord 13 axit rit y&u ¢6 K = 2,5 x 107, khong bén
CO: + H,O + KCIO —» KHCO; + HCIO
HCIO - HCI + O
- Axit hipocloro ¢6 nnh oxi héa minh liét (nhu nuéc clo)
4HCIO + PbS -» 4HCI + PbSO
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. law lenh
- Muéi hipoclorit MCIO bén hon axit HCIO, lai ¢6 kbi ning oxi Ca(ClOy), + 2KCI —=22 CaClh + 2KCIOW

héa tuong ty Cl; va dé bi nhi¢t phan 3Cl, + 6KOH —120°C., KCIO, + 5KCI + 3H,0
NaClO + 2HCI - NaCl + HO + &1, .  Gimdge
3NaCIO —2C5 NaClO, + 2NaCl d) Axit pecloric HCIO,

- Axit pecloric 1A axit manh nhit trong tit ¢d cic axit. Cac axit
HClI, HNO, va H;SO; dic, ngudi khéng c¢6 tic dung gi véi mudi
peclorat. N6 ¢6 tinh oxa héa, dé& bi nhiét phin:

2HCIO, —-) H;O + Cl.O;
~ Mugi peclorat bén hon axit pecloric, ¢6 tinh oxi héa, khong bj

(Phan \ing quan trong d¢ did¢u ché mudi clorat)
— Nuéc Javel tdy mau, khit doc duge chinh 13 nhd tic dung CO,
cia khong khi giai phéng din dan axit HCIO:
Cl; + 2NaOH —» NaClO + NaCl + H;O

Nude Javel thuy phan. ‘
NaClO + CO; + H;O — NaHCO; + HCIO. Mé7lo4 I:’ M(‘:’! . 2&
b) Axit clorc HCIO, i . ~ Diéu ché HCIO,:
- Axit clo.ra la axit manh hon axit hipoclors ¢6 K = 5 x 107, Ia KCIO, + H*souxw _r0C KHSO, + HCIO,
axit ¢6 tinh oxi héa manh.
-~ Muéi clorit cua axn HCIO; ciing ¢6 tinh oxi héa va bi thuy Chiéu tang tinh axit vi tinh bén >
phén 3NaClO, > 2NaClO; + NaCl +1 *3 o5 o7
- Diéu ch& axit HCIO;: Téng két HCIO HCIO, HCIO; HCI1O,
Ba(ClO:); + H; SOy 15, = BaSO.d + 2HCIO, < - - :
¢) Axit cloric HCIO, r . " o |Chifudogtnhodhbis -
- Axit cloric la axit m.gmh gan bing cdc axit HCI, HNO.... ¢6 tinh Cl Cl Cl Cl Cl Cl Cl Cl Cl
Miuradels T 1 |
4HCIO; —» 4ClO; + 2H,0 + O, * l ' |
—Mubu.lorat bénhmaxndonc cétmhoxxhoa,khﬁrngb; thiy phan 377%\
aMCI0; 5 3MCI0; + MC 3 CLO R Cl:0;
~ Musi kali clorat (KCIOy) dung lam thubc nd, diém, diéu ché O,, -y \OH-I'H’O
chit oxi héa, chit diét co ... L_HCI i HCIO HCIO: HCIO,
6P + SKCIO; - 3P0 + SKCI / \ Tu,so. ng Tu,so. loang T:::S”‘z:
2KCIO, 2%, 2KCl + 30, NaCl \IaCIO T NaClO, NaClO,

~ Diéu ché axit HCIOy: \ / :|: /‘
3HCIO 5 HCIO; + 2HCI

- Diéu ché KCIO:: - MG6i lién quan trong sy diéu ché” mor s6 hop chét quan trong
6Cl; + 6Ca(OH): ~ 5CaCl; + La(ClO W) + 6H,0 chia oxi cua clo
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BAI TAP VE NHOM HALOGEN

. A FeCl, .,_—z- FeCl,

2
KMnO, 3 5 Cl 0, KCIO

oo 1 AN

16 14
0, 6 Ca(ClO), A3 3 CaClz
MnOz
Bl’z 3—) lz
2. KC 3 Cl % FeCly 5 BaCl, & NaCl B €1,
8 Kali clorar % O,

3. KISLSHSHAL kaS a, Hs0,

©1) 2KC1 2,

GIAI

01) 2HCI — 5 H, + C1,
Hoac viét: 2HCL + O3 -» Cl; + O; + H;O
4HCI + Na;O, - 2NaCl + Cl, + 2H,0
4HCI + PbO, — PbCl, + Cl, + 2H,0
2) Cl, + H, - 2HCI
3) 2KMnO; + 16HCl — 5CI; + 2KCl + 2MnCl; + 8H;0
4) K,Cr;O; + 14HCI - 3Cl, + 2CrCly + 2KCl + 7H,0
5) 4HCI + O, —2°C_, 2¢1, + 2H,0
6) MnO; + 4HCl - MnCl, + Cl; + 2H,0
Hodac viét:
4KCI + 2H,80,; + MnO, —» 2K;S0; + MnCl; + Cl, + 2H;0
7) 3Fe + 3Cl; —Yt— 5 2FeCly
8) 2FeCl, + Fe - 3FeCl,
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Hoidc viét: 2FeCly + Cu = CuCl; + 2FeCl,

9) 2FeCl; + Cl; — 2FeCl,

10) Cl; + 2KOH - KC1 + KCIO + H,;O
t

11) 3KCIO > 2KCl + KCIO,

Mn

12) 2KCIO; -—‘—‘—-—-‘3’—-: 2KCl + 30,
13) 3CI; + 6KOHyy ————> 5KCI + KCIO; + 3H,0

Hoic viét: KCl + 3H,0 —damphds  gClO, + 3H,T

¢ xdc t4
4) CaCl, 900 | caycl

Hodic viét: CaCl, + 2H,0 2P 4.1 + Ca(OH), + CI,7

15) Ca(CIO);, —Y . CaCly + O,
16) Cl, + 2Ca(OH), => CaCl; + Ca(ClO); + 2H,0
PE s 2K+l
Hojc viét: 2KCl + 2H,0 522y 2KOH + H, + Cl,
2) Cl; + 2NaBr — 2NaCl + Br,
3) Br, + 2Nal — 2NaBr + I,
4) 2Fe + 3Cl; —X 3 2FeCl,
5) 2FeCly + 3Ba(OH); — 3BaCl; + 2Fe(OH)yl
6) BaCl; + Na,SO; = BaSO,{ + 2NaCl
7) 2NaCl —9P" | 2Na + Cl,

Hoic viét:

2NaCl + 2H,0 — 2 __, INaOH + H; + Cl,

c6 mang ngan

8) 3Cl; + 6KOHyy ¥, 5KCI + KCIO; + 3H,0O
9) 2KCIO, %. 2KCl + 30,

Mo,
Ql)Clz"l'ZKI—PZKCI-P]z

2)H, + 1, =—= 2HI

3) ZHI + Cl; = 2HCI + 1,

4) HCI + KOH - KCl + H,0

5) 2KCl —P2¢_, 5K + €l

Hodc viét: 2KCl + 2H,0 —%___J SKOH + H, + Q.

o6 mAng ngan
6) 4Cl; + H,S + 4H;0 -» H,S0, + SHC!
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§24. PHAN NHOM CHINH NHOM VI (VIA)
(Nhém oxi - luu huynh)

1. MOT SO BAC PIEM CUA PHAN NHOM CHINH NHOM VI

1. Nhitng nguyén té trong phian nhém chinh nhém VI

* Cic nguyén td phin nhém chinh nhém VI cia bing hé thong
tian hoan 1 oxi (O) luu huynh (S); selen (Se); telu (Te) va poloni (Po)
(Po la nguyén & phéng xa).

* Tit ci cic nguyén t& cua phin nhém nay (trir poloni) déu la phi
kim, hoat dong héa hoc tuong ddi manh. So véi cic nguyén 18 halogen
tudng ting cing chu ki mic do <6 yéu hon.

* Cic nguyén t6 cia phin nhém VI ¢é thé€ phan ng tryc ti€p véi
ciac kim loai tao cic quing (quing oxit hodc guing sunfua) nén phin
nhém nay con ¢é tén goi la nhém hacogen.

* Quan trong nhat vé mit Ii thuyét cing nhu vé mit \ng dung la
oxi. Luu huynh cing rit quan trong trong thuc t€. Poloni la mét
nguyén t6 hi€m va phong xa.

2. Cdu tao nguyén ti cua cdc nguyén té trong phan nhém
chinh nhém VI

- Cdc nguyén t¥ cua cic nguyén td trong phian nhdm nay déu
chita 6 electron & 1dp vé bén ngoai 1d ns’ np’, nén 6 xu hudng thu
thém 2 electron d¢ ¢6 ciu hinh electron cta khi hi¢m:

X +2 - X~

- Nguyén tif oxi khic véi cic nguyén i cua cic nguyén 8 khic la

khbngcéphén muic d & 16p electron bén ngoai, nén chi ¢6 s& oxi héa -2.

@- S: .ED___DZJ

¢ Nguyén tr S, Te khi bi kich thich cic electron & phian I6p s va
phan I6p p c6 thé nhiy [én phin IGp d cOn tréng &¢ tao thanh 4 (s6
oxi héa +4) hoic 6 (s6 oxi héa +6) electron doc thin.
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* Mot s6 hop chit cua cic nguyén t6 phin nhém chinh
nhém VI

l' - Cdc nguyén té o 1' S f Se i s
Hop chat
Hop chdt véi hidro | H,0 | HgS | HzSe | HyTe |
Cdc oxit dién hink RO,, RO ;
' HROy H;RO, |
Cdc axit dién hinh ! Tinh axit gidm ti
| H;80, - H;TeO,

1. OX1

1. S& oxi héa va cdc dang thu hinh
* Oxi ¢ sg' oxi lhc‘Sa +1, +2 trong céc hgp chit véi flo:
OF,, O,F,.
—-Oxicésffoxihéaém
-3 -2 -1 -2  -13
SO;, SO,, H,0s, KO, KO,

—~ Ngoai dang O, ta con gap dang thu hinh cua oxi la O;
(O; : O=0-0) 6 trong khi quyén & do cao khoing ur 10km d¢n
30km gitip ngin chin bét tia tif ngoai 1 ngoai vi tru di vao Trai Pat.

- Oxi tdn tai trong ty nhién duéi 3 dang ddng vi bén:

. 17 18
“o, "0, 0.
8 8 8
2. Tinh chat héa hoc

a) Tac dung véi cac don chat

* Tic dyng voi céic kim logi:

~ Oxi tac dung tryc tiép véi tat ca cac kim loai triv Au, Pt (365 voi
Ag tac dyng & nhiét 46 khoang 200°C)

3Fe + 20, —-> Fe O,
2Cu + 2H;S0; + O, 5 2CuS0: + 4H.0
2Cu + Oy = 2Cu0 (den)



* Tic dung vdi phi kim (trer F,, Cl):

N +0;, == 2NO
4P + 50, » ZPzOs

Trong méi trudng axit, O, oxi hoa duge 17
O, + 4H" + 41" = 2L, + 2H,O

Trong méi trudng trung tinh, O; khéng oxi héa duge 1” nhung O,
thi oxi héa dugce:

O, + 2KI1 + H:O = I, + O,T + 2KOH

(Phan wng nay dung 3¢ nhin bi¢t I, va so sanh tinh oxi hod cua
02 va O;)

3. Tac dung véi cac hop chit
a) Tac dung véi quang sunfua, H,S
4FeS; + 110, 5 2Fe,0, + 880,

HS + -0, - S + HO

HS + 1,50: - SO; + H,O
(du oxi)

2CuFeS; + 40, & Cu;S + 2FeO + 380,T
Nung  CuS + 30, 5 2Cu,0 + 250,T

2Cu;0 + CuS 5 6Cu + SO,
b) Tac dung véi Fe(OH),

2Fe(OH); + -+ O; + H,O — 2Fe(OH),4
(mau trdng xanh) (mau nau d)
2Fe(OH); + 1 0) 5 Fe:0, + 2H:0

¢) Tac dung vdi cdc chat hitu co
CH; + 20; = CO; + 2H,0 + Q
CH; + =0, = 2CO; + H:O + Q
(tod nhiéu nhiét dung lhm den xi axetilen)

CH\CHO + 0, —§'CH/COOH
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d) Tac dung véi cac oxit
2CO + O; = 2CO, ; 4FeO; + O, = 6F¢;0,
2NO + O; — 2NO; ; 4FeO + O; = 2Fe,04
6FeO + O, - 2Fe O,

4. Diéu ch¢€ oxi

a) Trong phéng thi nghiém
2KCIO, —M20u% 5 2KCI + 30,1
2KMnO; 5 K;MnO. + MnO; + O,

Pién phan nuéc véi xuic tac la NaOH hay Na,; SO,

H;O d—P) H:+-12-02

Ngoai ra ta ¢6 thé nhi¢t phin mudi nitrat :
2NaNO, 5 2NaNO; + O,1
b) Trong cong nghi¢p : Ngudi ta héa 1ong khdng khi & nhi¢t 86 rit
thip (khoing -200°C) sau. 36 chung cit dé lay N, (~196°C) truGe rdi
lay oxi (~183°C).
1l LUU HUYNH
1. S6 oxi héa

~ Luu huynh ¢6 $6 oxi héa la -1 (FeS,), -2 (H;S,...), +4 (SO;,...),
+6 (H,SO,, SO;, SF,...).

2. Tinh chit héa hoc
La mét phi kim hoat ddng héa hoc manh nhung kém oxi va cic
halogen.
a) Tac dung véi don chat
* Tic dung voi Iu:m loai tao thanh sunfua (trd Au, Pt):
Fe + S > FeS
~ As, Sb chay sing trong hoi lvu huynh; Fe, Cu, Zn, Al ... héa hgp

véi bot luu huynh néng, cho nhing sunfua As;S,, As;S; Sb;S;, Sb,Si
FeS, Cu;S, ZnS, AlS,.

- Mt diém dic bigt Ia Hg, Cu, Ag héa hop véi luw huynh rit d&& ding.
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*» Tic dung voi hiu hét cic phi kim (tedt Ny, L)
S+0; > SO, + 7lkeal
H; + S,sc. &= H,S + Skeal
2P + 58 = PSS
Véi cic halogen tao thanh nhiéu hgp chit trong d6 S ¢6 tat od céc
s& oxi héa iy +1 dén +6 (S:Cl,, SFy, ...
b) Tac dung véi cac hop chat
* Tic d«.mg vdi cdc hop chf"r chita oxi:
3S + 2KCIO; — 380; + 2KCl
S + 2H:S0, s > 3501 + 2H,0
Néu gip mét s6 chit oxi héa manh (HNOj, H;SO,...) luu huynh di
dén s oxi héa +4, +6 mot cach dé dang:
$ 4+ 2HNO, 5 HS0, + 2NOT
¢ 4 6HNO, sy - HB0, + 6NO,T + 2H;0
S+ 2HS0, o —5 5 350, + 2H;O
e Tic dung voi bazo:
Luu huynh tan rat chim trong baze manh
38 + 6NaOH — 2Na;S + Na;SO; + 3H,0
* Tic dung vdi cic mudi sunfua, sunfit:

Bot lwu huynh cho phan \ng cong dé dang vdi cic mudi sunfua,
sunfit tao thanh cic polisunfua, thiosunfar :
(n = 1)S + Na:S = Na;S,

dung dich dac '
S 4 Na;SO, — Na:S:0, =3ty
Céng thiic ciu tao cua Na;$,0, : N ro\\ Y S
Nag 2 S \
3. Diéu ch€ luu huynh 07 No

a) Khal thac luu huynh ty nhién ti quang.

b) Thu lai luu huynh tif mét $6 chat ba cua ki nghé.

Nhiéu nha méiy trong céng nghiép thii ra mor s& chit ba 1a hyp
chat cua lvu huynh nhu H;S, SO; vv...

2C0 + S0, 2255200, + i
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Khi thi¢u O;: 2H;S + O, m 2H,0 + 284
2NO + 2HS = 2S¢ + N; + 2H,O
H,S0; + 2H;S - 354 + 3H;0
2KMnO; + 5HsS + 3H,SO; — 2MnSO; + 584 + K,;S0; + 8H,O
Is + HS —» S + 2H1
4. Mét sé hgp chit quan trong cia hwu huynh
a) Axit sunfuhidric
— Khi H,S (hidro sunfua) ¢c6 mi tritng thdi, ddc, it tan trong nudc.
— Khi H,S khi hoa tan trong nuéc cho dung dich axit sunfuhidric.
— Axit sunfuhidric c6 2 tinh chat héa hoc quan trong: 1a chat khat
manh va la axit rat yéu.
— H,S tic dung véi hiu hét cic chat oxi héa, nhy SO, H.SO: dac,
HNO,, dung dich KMnO;, CuO, Cl, ...
2H.S + SO; —» 38! + 2H.O
H.S + 2FeCl; —» 2FeCl, + 2HCI + SY
H.S + H;SO, —» SO,T + 8! + 2H,0
H.S + 3CuO - 3Cu + H,0 + SO,T
HsS + 4Cl; + 4H,O —» H;SO; + S8HCI
H.S + Cl, » S + 2HCI
2HS + 2K — 2KHS + H;

2HS + 4Ag + O: - 2AgSY + 2H,0

(den)
b) Cac mudi sunfua

e Mot 8 it mudi sunfua tan la cia cac kim loai kiém, kiém thé,
ion NH;, cic mudi niao tan déu thuy phin manh vi cho axit
sunfuhidric.

Vi du BaS + 2H,O = Ba(OH), + HST

ALS, + 6H,0 = 2AIOH)¥ +3HST

* Trat ty khong tan cla cdc mudi sunfua trong nwéc va trong dung
dich axit nhy sau:
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Na, K, Ca, Ba,... Mn, Zn, Fe... Cd. Co. Ni, Sn, Pb, Cu, Hg, Ag. Ay
— ——
Tan trong nude Khong tan trong nudc, Khdng tan trong nudc,
tan trong axit khong tan trong axit .

Héa phan tich lgi dung trit ty trén diy d€ tich cic nhém cation
véi nhau rdi ti€p tyc phin tich trong giéi han mdi nhom.
CuS + H,SO4 Khéng phan ing
H.S + CuSO; —» CuS! + H.SO,
* lon sunfua $™ chng c6 tinh khir manh:

ZnS + -g—o_, 5 700 + SOt

¢ Tinh khi 6 rét cia H,S thé hién chi y&u trong cic moi trudng
axit, trung tinh:
H.S - 2¢ = S + 2H'
HS + 4H,0 - 8e — SO/~ + 10H'
— Mot s6 sunfua khéng tan ¢6 mau dic trung:

ans;, CdS, AlSy: §b253. Mn§; Cus, PbS.‘HfoS. BiSs...,
Mau trdng Mau ving Mau da cam Mau den

ndng nhat

¢) Céc oxit ctia luu huynh

* Luu huynh héa hgp véi oxi cho duge nhibu loai oxit: $,0s, S;0,
S0;, SO, ... Quan trong nhat la 2 oxit SO; va SO,.

SO,

- SO, Ia khi khéng mau, mii hic, déc, tan nhiéu trong nudc.

- SO, 1a mdt chit rit hoat dong, cho duge nhidu phin ng héa
hoc trong d6 s& oxi héa cia luu buynh c6 thé khong thay d6i, hodc c6
thay 46i, tang hay giam,

* Phin ng khong thay d6i s6 oxi héa:

SO, + NaOH — NaHSO;,
$O:. + HO = H;SO,
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SO, + 2NaOH = Na;SO, + H,O
SO, + PCl, = POCI; + SOCI:

+ Phan iy ¢6 thay 4G6i s6 oxi héa:
SO + Cl, —"2%8, 50.Cl,

(SOCI; dung trong Héa hitu co, nhim clo héa axit hitu co thinh
clorua axit; nhitng clorua axit nay [a nguyén liéu d€ san xuit nhiéu
duge pham, thudc nhudém)

28S0; + O; ‘:;0—"'?; 280,
e SO, 1a mot chit kha kha manh tuy ¢6 kém H,, HI, HS
SO, + NO, — SO, + NO
SO; + 2H,O + Cl, = H; SO, + 2HCl
SO: + Br: +8H,0 - 2ZHBr + H,S0,
SO, + 2FeCly + 2H,O — 2FeCl, + H:SO: + 2HCI
580; + 2KMnO, + 2H,0 - K;SO, + 2MnSO, + 2HSO,

e SO. ia m¢t chit oxi héa

D61 véi nhimg chat kha manh (H,, H;S, HI, CO, kim loai hoat
dong) thi SO, thé hién linslzogchﬁ'( oxi héa.

SO; + 2CO o™ 2C0:; + S+
SO: + 2H; - 2H.0O + S
SO, + 2Mg = 2MgO + Si
SO. + 2H.S = 2H,0 + 38!
SO. + 6HI - 2H,0 + H.S + 31,
* Piéu ché SOx
S+ O, - SO,
4FcS; + 110; - 8S0; + 3Fe,0,
Cu + 2H:SO., 5 CuSO, + SO, + 2H,0
2H,;SO s + S = 380; + 2H,0
2H, SO, + C = CO, + 280,T + 2H,0
5H.SO.s + 2P = 2H,PO; + SSOzT + 2H:0
ZHSS + 30, - 250,T + 2H,0
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SO;

* SO, I chat long, hat nuée rat manh.
SO; + H.O - H:SO; + Q
Do phin \ng trén téa nhiéu nhiét lam nuée bay hdi, tao véi SOy
nhiing giot nhé nhu suong (H;SO, bio hoa SO, duge goi la oleum)
* SO, 14 chit oxi héa manh.
SO; + 2KI - K:SO; + I,
380; + 2NH; — 380, + N, + 3H;0

d) Céc oxiaxit ciia luu huynh

-~ Luwu huynh cho mét day oxiaxit phong phui nhit. Cé thé phan
chia chiing thanh 3 nhém 16n nhu sau:

H,S0, (X = 2—5) H2S8;0, (X = 2-8) H,S,05 (x = 2-56)

H,S0; H2S:0, H25:04
HzS05 ' H25:04 H2530¢
H,S0, - -
H2S0s H2S:0s H2540s

Quan trong nhat 13 axit sunfurg H;SO,, axit thiosunfuric H,S,0;,
axit sunfuric H;SO., axit peoxydisunfuric H;$:Os, dung dau la H,S0,.

" Axit H:SO; cing I axit didng ddu trong cic axit vé mit Wng dung
va s& Iugng san xuvat.

AXIT SUNFURO H;SO;

1. H;S0; 1a axit khéng bén
SO; + H,O = H;SO; = H'+ HSO; = 2H" + SO,

Néu dun néng thi cin bing chuyén dich vé phia phin hiy axit
H;SO;, néu thém mot bazo thi cin bing chuyén dich vé phia phai tgo
thainh mudi sunfit va nude.
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2. H,S0; ¢6 tinh khif va tinh oxi héa
* Tinh khi: H;SO, + %oz «x = HSO,

Khi phan iing v6i céc chit oxi héa Cly, Bry, 1, KMnOj,... H,SO,
bién thanh H,SO,.
) H;SO; + I; + H;O - H,;SO4 + 2HI
* Tinh oxi héa: Khi phin iing véi cic chat khi manh HS, HL..
thi H;SO; bi khi thanh S hoac H,S.
H;SO; + 2H,;S — 38! + 3H.0
3. H,S0; 1a mgt axit trung binh
* Hiing s6 dién i cia H,SO, K, = 2107 ; K; = 6.10°°
* Vi Ia axit hai lin axit nén tao 2 muGi sunfit: mudi trung hoa va
bisunfit (muéi axit).
* Céc sunfit bi nhi¢t phian:
4K;S0; 25 3K,S0, + KS
* Cic sunfit, bisunfit, d¢u tic dung véi cac axit manh dé dang cho
khi SO, bay ra (ing dung ¢ diu ch& SO, trong phong thi nghiém).
Na;SO; + H;SO0; 15, - NaSO, + SO,T + H,0
* Cic mudi quan trong nhit 1a cic bisunfit: NaHSO,, Ca(HSO)),.
NaHSO; dung lam chit chdng clo, dung &€ pha hiy diu vét clo hodc
clo tdy mau cdn sét trong vii sau khi di tdy trdng (cic nha may dét
thudng ding phin ng nay).
NaHSO; + NaClO NaHSO, + NaCl
* Ciéc dung dich sunfit ndu s6i véi bdt S cho phin ng cong thanh
thiosunfat .
Na;SOj g.nz dich + Sear 5 NasS,0.

* Nhin biét ion SO;' bing cac dung dich ¢6 chua cic ion Ba'',
Ca’*, Mg™*, Pb™...

AXIT SUNFURIC H.SO; |

1. Tinh chat vit li: H;SO, & nhi¢t 46 thudng hodn toan khéng bay
hdi, néu dun néng thi bit diu bay hoi.
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2. H;S0, loding thé hién ddy du tinh chit cia mdt axit

* Tic dung véi kim loai ding trude hidro trong diy dién thé cua
kim loai (Lvu y Pb khéng tic dung véi H,SO; Ioéng vi tao PbSO; két
tia ngin phan (g tiép dién).

¢ Tac dung véi bazo, oxit bazs va mudi cia axit d& bay hoi (khong
lam thay d6i s& oxi héa ciia kim loai trong cac hgp chat).

* Khong
3. H;80, d

tic dyng véi kim loai yéu va phi kim.
dc hit nuéec manh, phian \Wng téa nhiéu nhiét do

¢6 su solvat héa manh.

Viay can
wr H;SO; da
* H:SO;
kim loai trir

H.SO; + H:0O = H,;S0,H,0 + 19kcal

cdn than khi pha loang axit sunfuric d3c véi nudc, cho i
¢ vio nuée chit khong duge lam nguge lai.

&ic thé hién tinh oxi héa manh, do dé oxi héa duge moi
Pt vad Au, oxi hoa duge nhidu phi kim va hop chat.

1

HS0; dim d3ic

-4

Tiac dung
vai kim loai

- H»SO,, dac thé hién tinh oxi héa manh, oxi héa dugc
moi kim loai triy Pt va Au. Khi tic dung véi kim logi cho
mudi ma kim loai co s& oxi héa duong cao nhat. .

- P6i vai kim loai kém hoat dong (ding sau hidro) thi’
‘SOQ chi bl kh 61 SOv

u Cu+ZH;SOaa-)Cu904+SozT+2H»0
~ Dai vai kim loat trung binh va manh:
2Fe + 6HSOws = Fey(SO); + 380,T + 6H;0

Véi kim loai hoat ddng héa hoc manh phin ing xdy ra’
phitec tap:

Zn + 2H:SO4 — ZnSO, + SO.T 4 2H,0
3Zn + 4H:SO; = 3ZnSO; + S + 41,0
4in + 5“,‘504 - 4Zn504 + st + 4H30 :

- H:SO, dic, ngudi khong tic dung véi cic kim logi Al
Cr, Fe (do bi oxi héa trén b mit tao mot dang oxit, bcm
1v6: axit ngan cin khong cho phin wng tiép.
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| ZHSO, + C 5 250,T + CO,T + 2H.0

Téc dung | t'
véi phi kim | 2SO« +S -t.sso,T_af 2H,0
5H.SO, + 2P = 2H,PO, + 580,T + 2H,0
Tic dung |  HiSOq + Ba(OH); —» BaSO.d + 2H:O
véi bazo va | 4!’1250.‘ + 2Fe(OH); - Feg(S()q); + 6H30 + SO:
oxit bazo 4H,;S0, + 2FeO - Fey(SOy; + SO, + 4H,0
H;SO, + BaCl, - BaSO,{ + 2HCI
Téac dung . .
véi mudi H;S0, + NaSiO; — Na,SO, + H.SiO
H,SO, + Na SO, - NaSO, + H,0 + SO,T
- Xuce tde cho cic phan ng loai nuée (H;SO, loang 1A
;téc nhan hgp nude con H;SO, dic 1a tac nhin logi nudc)
Véi chat Cif1,OH — C;H, + H,0
b ~ Khi H;SO; dic ti€p xic véi cic chit hiu co c6 chia
oxi thi chiém doat cic nguyén t8 &€ 130 nudc, héa than cic
gluxit (dudng, tinh bdt, xenlulozs ...)
| CuHL02%S 12C + IH,0
2“;} “’:ﬁ | H.SO. + 2HBr - SO, + Br, + 2H,0
v ¢ hap i
| chit ¢6 tinh H.:SO, + 8H1 = HS + 41, + 4H.0
Khi H,SO; + HS = SO; + S + 2H,0

4. Cac muO'i cua HzSO4
* Cac mudi sunfat néi chung rit bén véi nhiét, chi bi nhi¢t phin &

nhiét d6 rit

cao va thudng khong xét.
2CaSO, 5 2Ca0 + 250,71 + O

* Cic mubi quan trong nhit: Na,SO, khan dung niu thuy tinh,
MgSO, dung lam thude x8, (NH(),SO; ding lam phan dam; dung dich
CuSO; loang duge ding &€ trlr shu va khy tring hat gidng trude khi
gieo, mg di¢n, CaSO,.2H,0 dung &€ dic tigng thach cao va, lam bot
bé xuong giy, AINH(SO.): vai KAISO,):.12H.O (phén chua) ding &€
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lam trong nudc, ngoai ra phén chua duge dung trong nganh thudc da,
céng nghiép gidy, chit cdim mau trong nganh nhudm vai.

* Cic mudi sunfat dé tan trong nudc (trir CaSO., AgSO; it tan,
PbSO,, SrSO; va BaSO, khéng tan).

* Nhan biét ion SO} nh&s ion Ba™ (BaCl;, Ba(NO)), Ba(OH),,
(CH,COO0),Ba).
Ba’' + SOI” - BaSO,

BAI TAP VE NHOM OXI - LUU HUYNH

OHJ ﬂo)

- (A)l—i—> (SH + (D)
1. 0, @) 25 (V) + @

‘Fesue, » (©) mb;oc @ (A) + G)

NaNO; 2 NaCl <2
%5 50, 4 HSO, 5 SO, & NaSO; T NaxSO,
2. FeS, > SO, «‘

SH0 S HS 3 HSO,
LL; Cl; 3 Kali clorat 23 O,

2,53 NO, & HNO,
3. FeS 5 H.S ——2—» H,S0, 5> CuSO; & CuNOy: 3 0,

> 50,'% HBr

" GIAI
01)S+H, —> HS
. (A)
2)S + O, ——ie-—b SO,
(B)
3) SO, + 2HS - 2H,0 + 38!
(D)
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4) SO; + Br; + 2H,;0 —» HSSO; + 2HBr
(Y) 2)
5) Fe + S = FeS
6) FeS + HSO,; - FeSO, + H,S
G)
FeS + 2HBr — H,S + FeBr,
© 1) 4FeS; + 110, — 850, + 2Fe;O,

2) 280; + O, :l:,’c 250,

3)SO1+C13+2H30—)2H01+H§O4
4) SO, + H;O = H;S0;
5) 2H;SO; & + S = 380,T + 2H,0
Hodc vidt:
HSO,; + HS - SO,T + 2H,0 + Si
2HS0, 45 + Cu = CuSO; + SO,T + 2H,0
2H,S0, 45 + C —E—y CO; + 250,T + 2H,0
SH,SO; g + 2P —X—» 2H,PO, + 550,T + 2H,0
6) SO; + 2NaOH - Na,;SO; + H,0
7) 3Na,;SO; + 2KMnO, + H;O — 2MnO; + 3NaSO, + 2KOH
Hoidc viét: Na;SO; + H;SO; - NaSO, + H,0 + SO,T
‘ 4Na;SO; —Y 5 Na,S + 3Na;SO,
8) Na;SO, + BaCl, = 2NaCl + BaSO,¢
9) NaCl + AgNO, - NaNO, + AgCld
10) FeS + 2HCI - HST + FeCl,
11) H;S + 4Cl; + 4H,0 - H,S0, + 8HCI
12) 4HCI + MnO; — MnCl; + CI,T + 2H,0
Hodc viét:
16HCI + 2KMnO; — 2MnCl, + 5CI, + 2KCl + 8H,0
14HCI + K,Cr,0; — 3Cl; + 2CrCly + 2KCl# 7H0-
13) 3Cl; + 6KOHyy — 5 5KCI + KCIOy + 3H,0
14) 2KCIO, M_:-?L, 2KCI + 30,1

167



© 1) FeS + 2HC! -> FeCl, + HST
2) HS + Cl - S{ + 2HCL
Hoic viét: H:SO; + H)S - SO, + 2H,0 + S
3) H.S + 4CI; + 4H,0 — H,S0,; + 8HCI
4) H,S + H,80, - SO, + 2H,0 + S{
Hoic vi¢t 2H,S + 30, = 280; + 2H,0
5) S + 6HNO; &s — H;S0; + 6NO;T + 2H,0O
6) 3INO, + H,;O - 2ZHNO; + NO
Hodc viét: 4NO; + 2H,0 + O; = 4HNO;
7) 2HSO, 4 + Cu 5 CuSO, + SO,T + 2H.O
Hodc viet: H;SO,; + CuO — H;0 + CuSO;
H,SO; + Cu(OH); -» CuSO; + 2H,0
8) CuSOy + Ba(NO,), —» BaSO.,J- + Cu(NOs),

9) CuNOy; —Lt—» CuO + 2NO,T + %0;1
10) SO; + Br; + 2H,0 — H,SO, + 2HBr

§25. PHAN NHOM CHINH NHOM V (VA)
(N, 15P, 33As, 51SB, g3Bi)

NITO - PHOTPHO

I. DAC DIEM CHUNG CUA CAC NGUYEN TO PHAN NHOM CHIiNH
NHOM V.

* C6 5 electron & ldp ngoai cing cia nguyén t va néi chung c6
dic tinh phi kim.

* Kha ning két hgp electron yéu hon nhieu so véi cic nguyén t8
tuong ung cia nhém VI va nhém VIIL

* Nh& ¢6 5 electron & I6p ngoai, nén s& oxi héa duong cao nhit
cia cac nguyén té phin nhém chinh nhém V la +5, con s8 oxi héa
thiap nhat la -3,
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Il. TINH CHAT HOA HOC VA DIEU CHE
1. Tac dung véi don chit

a) VGi phi kim:
N+ 0, 2 NO-Q
2NO + O, 2NO;
(Mau nau)

4P, + 50, - 2P0,
P(:) + 3/2(:'3 4 PC‘)
PCL +Cl, - PCl;

00°C,
N; + 3H, ;., 2NH,

Py + 3/2H; Sl pH, *
. Photphin. rat déc
O nhiét d6 350°C, PH, dé bi phin huy. Ngudi 1a diéu che¢ PH,
theo cach sau:
4P + 3KOH + 3H,0 - PH,T + 3KH,PO,
b) V@&i kim loai:
3Li + 1/2N; = Li)N
3Zn + 2Py, = InyP; (thudc chubdt)
(Mot trong nhing thuse thudbng ding d€ triy chudt & nute ta [a ZnyPs,
chinh chiit nay khi gip nuée gidi phéng khi PH, lam cho chudt chét)
2. Tac dung véi hgp chat

Photpho ¢6 tinh khit manh hon S, tic dung véi cic chit oxi hoa
nhv HNO,, KCIO,, KNO,...

3P + 5HNO; + 2H,0 - 3H,PO, + 5NO
P + SHNO,; 4 -» HPO, + 5NO, T + 2H,0
6Py + SKCIOy — 3P,0. + 5KCI

3. Diéu ché&

a) Nito:

* Trong phong thi nghi¢m:
NH,NO; 5 N,® + 2H.0
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4NH, + 30; = 2N; + 6H,0

ANH.,NO, i—» 2N, + 0,1 + 4H,0
(NH,),Cr,0, —) N,T 4 Cr,0; + 4H,0

2NH; + 3Cu0 - \,T + 3Cu + 3H,0

10A1 + 36HNO; * 5N 10AI(NO;); + 3N; + 1I8H,O
2NO, + 2C = NzT +2C0O,T

N,O, + yCu -) vCuO + x/2N;

NH,CI + NaNO; —) N; + NaCl + 2H,0

y z y t
C.H,O.N, + x+~——)0 - xCO; + - H,O + =N
¥ ( iy » = xCO, 5 0 5N

* Trong cong nghiép:
Chung phin biét khong khi Iong, N; bay ra trude.
b) Photpho:

Ca;(PO;)z + 3Si01+ 5C —\—‘~L—> 3CaSiO; + 2P + 5CO

il. MOT SO HOP CHAT QUAN TRONG CUA NITG VA PHOTPHO

1. Cdc oxit clia nito gém:

+1 +2 -4 +4 +5
1\';0 ; NO; NO; ; NzOq; Nzos

Chat khi chit rin
a) Oxit N,0O:
* Coéng thitc ciu tao: :NaN-O
* Tinh chit héa hoc: N;O —2E LN, + 1120,
3
3N;O + 2NH,; — 4N, + 3H;O
* Piéu ché: ‘

NH.NO; —“— N,O + 2H,;0

2NaNO, + (NH,),80, 5 NaSO; + 2N,0 + 4H,0
b) Oxit NO:

* Cong thic cau tao: N = O:
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* Tinh chat héa hoc:
~ NO la oxit khéng tao mudi.
- NO vira ¢6 tinh khw, viva ¢6 tinh oxi héa.

2NO + O, == 2NO;

2NO + Cl; —» 2NOCH
(Nitrozyl clorua)

1I0NO + 6KMnO;, + 9H,;SO,; —» 10HNO; + 3K;SO,+ 6MnSO; +
+ 4H,0

2NO + 2H;S —» 251 + N;T + 2H;0
2NO + SO; = SO; + N,O
* Diéu ché:
~ Trong phong thi nghi¢m:
3Cu + 8HNOjiue — 3 Cu(NOj); + 2NO + 4H,0
3FeCl; + KNO; + 4HCl — 3FeCly + KCl + NO + 2H;0
- Trong ¢6ng nghié¢p:
INH, + S/zo,—"‘-» 2NO + 3H,0

Wt €

Khi ¢6 sim sét (tia Iia dién): N, + O, —= 2NO - W
c) Oxit NO,:

1 : N
* Cong thic ciu tao d/x N

O

* Tinh chat héa hoc:

2NO, N;O4

(Mau ndu do) (Khéng mau)

~ Téc dung vai hgp chit (tinh anhidric):
3NO; + H;O — 2HNO; + NOT
4NO; + O, + 2H;0 — 4HNO;,
2NO; + 2NaOH — NaNO; + NaNO; + H,O
4N02 o+ an(OH)z - Ca(NO;); + 2H,0 + Ca(NOg)g
— Tinh oxi h6éa va tinh khi:

‘,
2NO; + 2C — N, + 2CO,T
NO; + SO; = SO; + NO
ZNO; + O) —~> N;O; + O,



* Diéu ché:
~Trong phong thi nghiém:

Cu + 4HNO; g = Cu(NO,); + 2NO; + 2H;O
~ Trong cbng nghiép:

4NH, + 50, — 4NO + 6H;0
2NO + O, - 2NO,
d) Oxit N,O,
* Cong thic ciu tao: O (]
- N\N-O-N7
o/

* Tinh chiat héa hoc:
N;O; + H;O —» 2ZHNO,
N;O; + 2NaOH — 2NaNO, + H,O
* Diéu ché:
2HNO, — 5% __,

kGt oatdc
2. Amoniac NH;
a) Céng thifc cdu tao:

Nzos + H,O

y; H
N -H
“H

- Trong nguyén tr N, cic ddm may electron d I6p ngodi cing lai
héa thanh 4 dam may sp’.

- Ba orbital lai héa sp’ trén mdi mot obital lai héa nite ¢6 mot
clectron doc than, che phu véi ba orbital Is ¢6 mét electron 86¢ than
cua nguyén ti hidro tao 3 lién két N - H.

b) Tinh chat héa hoc:

1) Phin wng két hgp (c6 tinh bazo vi nhan proton):

NH, + H,O == NH; + OH"
NH; + HNO; - NH;NO;
NH; + HCI —» NH.Cl
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4NH; + CuCl; - [Cu(NH,),Cl;

4NH; + Cu(OH); - [Cu(NH;).XOH),
e Phin \ng diéu ché NH,HCO,:

NH; + CO; + H,;0 - NH,HCO,
¢ Phin (ng didu ché uré:

2NH, + CO; - H;N-COONH,

-H.0

H,;N-COONH; - (NH,),CO
2) Phan ung khar:

2NH, == N, +3H,

4NH, + 30; ——2N; + 6H,0

4NH; + 50; = 4NO + 6H,O

INH; 4 3Cu0 — N + 3Cu+ 3H,0

2NH, + 3Cl; = N, + 6HCI
3) Phin \ng the:
~———> NaNH, + ¥:H,
Na+ NH; ——4 5 Na,NH + H,
L, NayN + H;

-
2Al + 2NH, - 2AIN + 3H,
c) Diéu ché

~ Trong phong thi nghi¢m:
2NH,Cl + Ca(OH); — 2NH,T+ CaCl, + 2H,0
Ca;N; + 6H;0 — 3Ca(OH); + 2NH,T

~Trong cong nghiép:

00°C
) N; + 3H, "%e 2NH,
3. Mudi amoni (NH,),.A
a) Céng thuc cdu tao:

¢ Cong thidc chung: " (NH)).A
NH : héa tri L.

A" : gbc axit, héa tri n.
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* Cong thic ciu tao: H + 4. Axit nitric HNO4
H— x%] —H a) Céng thic cdu tao:
T #°
b) Tinh chit héa hoc H-O-N
1) Phdn iing thiy phin tao moér truong axit: O
NH; + H,0 == NH,+H0" b) Tinh chit héa hoc:
2) Phin ing trao déi: 1) Tinh axit:
e Tic dung véi dung dich muéi: Thé hién tinh axi
NH,Cl + AgNO; - NH,NO, + AgCld o tinh axit ggnh ’
e Téc dung vdi dung dich kiém: HNO; + H;O -» H,O" + NO,
NHNO;+NaOH — NaNO;+NH; + H:O * Tac dung véi bazg, oxit bazg, mudi —» tao thanh mudi nitrat.
(NH,):SO; + Ba(OH); —» BaSO;d + 2NH; + 2H,0 2) Tinh oxi héa:
e Tic dung véi dung dich axit: . : it .
(NH,);CO; + 2HCI - 2NH,Cl + CO; + H,0 Téc dung véi chat kh 13 don chit.
3) Phin ing nhiét phin: . - Téce dung véi kim logi:
o Mudi ciia axit khéng ¢6 oxi: NH,Cl 5 NH; + HCI M (trir Au, Pt) + HNOy — M(NOy), + sin phim khit (NO,, NO,

® Mudi cia axit ¢6 oxi: N;O, N;, NH.NO,) + H;O

NH; + NH,HCO; Luu ¢= Ag, Cu tic dung vdi ca HNO, lodng cho muéi nitrat + NO

10
(NH,),CO; —< + H,0.
. 2NH; + CO; + H,O * Kim loai cang hoat d6ng héa hoc manh tic dung véi dung dich
2NH,NO, - 2N, + 4H,0

+5
N + 2HIO axit HNO; loing s¢ khi N thanh:
200°C ) +

+2 +1 0 -3
NO H N;O H Nz ; NHQNO}
NHNO; —— « HNOj that lodng, nhiét 49 thip tic dung véi Fe cho:
_ L30C__, N; + %0; + 2H,0 4Fe + 10HNO, -> 4Fe(NOy); + NH,NO, + 3H,0
c¢) Diéu ché va iing dung Fe + 2ZHNO,; - Fe(NO,); + H;
~ Diéu ché: * HNO, dic, ngudi khéng tic dyng véi cac kim loai Al, Fe, Cr vi
Cho NH; tac dyng véi cic dung dich axit. tzo trén bé mit cic kim loai trén moét mang oxit bén va khéng tan
— Ung dyng: trong axit nén bao vé kim loai.
‘Chu y&€u lam phin dam, thudc nd, lam bdt nd, lam sach bé mit * Pt va Au chi tan trong nuéc cuding toan (3HCI + HNO))
kim loai: Au + 3HCI + HNO; — AuCly + NO T + 2H.O
o - Téac dyng véi phi kim:
3CuO + 2NHCl — 3Cu + N; + 2ZHCl + 3H;O 6HNO,; g+ S = H;S0; + 6NO; + 2H;0
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S5HNO; i + 3P + 2H,O — 3H,PO, + 5NO Vi du

+H.O +H.O «H,0
e S s ravoy, 2 mont 5 oy = raon
- 5 + ,’” s + I0NO; + 2H; Trong dung dich Fe(NOy); c¢6 cic ion: [Fe(OH)I™*, [Fe(OH),J", H,O",
* Chat khu 1a hop chat: NO- . Fe**
30 X€ .

IZHNO) + 3FeS —» FG(NO))g + Fez(SOJ; + 9NO + 6H;0

* Phin ung trao d6F véi dung dich mudi khic, dung dich kiém,
c) Diéu ché va ung dung:

dung dich axit.

San xuit HNOjy: ¢6 3 phuong phip * Phéin tihg oxi hoa - khu ‘
* Phuong phép hé quang - Ton NO; trong mdi trudng axit hodc bazo ¢6 tinh oxi héa nhu
+0, +0, -H,0 axit HNO..
N; = NO - NO; — HNO; 2KNO; + 3Cu + 8H' > 3Cu™* + 2NO 4+ 2K* + 4H,0
St 5 NaN N + NH, + 2H;0
Phuong phap nay rat ton kém (qui trinh rén xdy ra khi ¢6 mua .\13\034'_42“ * 7NaOf*l —) 4Na;ZnO; + NH, z
va sim sét), hién nay thyc t€ ngudi ta khéng dung. e .Phan ing nluéf phin muéi nitrat khan: .

* Trong cong nghi¢p: phuong phip oxi héa NH; b&ng oxi khong XK, Ca. Na, ! Mg. Al Mn, Zn, Cr.Fe,Ni, Sn, Pb, H: Cu, Hg, Pt, Au

khi, ¢6 xtc tac.

W(NDS)> M(NO2)s ~0; 2M(ND)-> M:0s 20N s =05 | M(NOs)u-> M + NN, + %o’,
p 2

4NH, + 50, — 4NOT + 6H,0
- Ti€p e oxi héa NO — NO; réi cho NO; hip thy nuéc tao

* Pinh tinh ion NOy:

HNO;: Muéi nitrat + H;SOue + vun Cg -'-> NO; T (Mau nau)
2NO + O; = 2NO; 2NO; + H;SO, 4 - 2HNO; + SO;
3NO, + H;O — 2HNO,; + NOT 4HNO; g4 + Cu = Cu(NOy); + 2NO,T + 2H,0
Hoic:  4NO; + O, + 2H,0 — 4HNO, b) Ung dung
* Trong phong thi nghi¢m: phuong phip diém tiéu (khéng diéu ché ~ Phén [6n mudi nitrat lam phin bén:
duge HNO; nguyén chat): NH;NO; (dam hai 14)

(NH,);:SO; (dam mot 14)

o
H1804 3t KNO\ — KHSO.| + HNO} (Nﬂa)zco (\ll‘é)

5. Mudi nitrat M(NO3),,, M™ la cation kim loai hodc NH, —~ Thudc nd den la hén hgp gdm 75% KNO,, 10% S, 15% C
\j
a) Tinh chat héa hoc 2KNO;+3C+S—)K:S+I\;+3CO:+Q
6. Cac oxit va oxiaxit cua photpho
* Phin ung thuy phin: F.0
~ Muéi nitrat cia kim loai kiém, kiém thé khoéng bi thuy phan. 8) Anhidrit phatphord PeOs
- Cic mudi nitrat ciia kim logi khic bi thiy phan tao méi trudng axit. * Cong thic cdu tao: O=P-O-P=0
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* Tinh chat héa hoc:

P05 + O; = POs

P,0; + 3H,0 — 2H,PO;
* Diéu ché:

ZP” + ":;‘Oz -> on;;

b) Axit ppo/tphow H3PO, /OH
* Cong thitc cdu tao: O=P-OH
Ny
* Tinh chit fiéa hoc:
4H,PO;, —L€, 3H,PO, + PH,

H,PO, + %o; - H;PO,

Axit photphoro la m@t axit trung binh va 1a mét chat khit manh:
H;PO, + HgCl, + H;O - HPO, + Hg + 2HCI

* Didu ché:
PCly + 3H,0 - H3;PO; + 3HCI

P;0; + 3H,0 — 2H,P0O,
c) Anhidrit photphoric P,Og
* Coéng thic ciu tao: 0=§)—O—ll’go
* Tinh chit héa hoc:
H,0 1,0 H.0

P,05 » HPO; —» H,;PO; —» H,P,0;
— Khi tdc dung véi HBr, HCI, PClg

2P,0s + 3HBr —> POBry + 3HPO,

2P,0s + 3HCI -> POCY; + 3HPO,

P,Os + 3PCls = 5POCI;
(Photphoryl clorua)
- Khi tic dung v6i kiém, tiy theo ti 1¢ mol gita P,O5 va dung dich
NaOH cho 3 loai mudi:
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P;O5 + H;O + 2NaOH -» 2NaH,PO,
P;O;5 + 4NaOH - 2Na,HPO, + H,0
PzO; + 6NaOH —» 2Na,PO; + 3H,O
* Diéu ché:
4P + 50; — 2P0
2PH, + 40; - P,0s + 3H,0
d) Axit metaphotphoric HPO,
* Cong thiie cdu tao: O
H-o—i
* Tinh chat héa hoe:
HPO; + H,O - H,PO,
HPO,; + 3NaOH -» Na,PO, + 2H,0
* Didu ché: s .
HyPO, 225 HPO, + H,0
P,O¢+ H,O - 2ZHPO;
ZHNO; + P05 - N,O;5 + 2HPO,

e) Axit phophoric HsPO,

* Céng thic ciu tao: H—O\
H—O>P=O
H-O

* Tinh chit héa hoc:

= Axit photphoric 1a axit trung binh, axit 3 lin axit, phan li 3 nic.

= Khi phin iing véi kiém, ty theo lupng chit tic dung cho 3 loai mudi:
HPO;, = H'+ H,PO; K, = 7107

H,PO, &= H"'+ H,PO" K, = 610"
HPO,” — H'+ PO} K; = 3.107%
* Diéu ché:

- Trong phong thi nghi¢m:
P;Os + 3H,O - 2H,PQ,
PCls + 4H,0O - H,PO, + 5HCI
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-~ Trong c6ng nghiép:
Ca;(POJ)z + 3H,SO,; —» 2H3P0.| + 3CaSO,
3P 4+ SHNO; + 2H,0 - 3H PO, + SNOT
f) Mugi photphat
* Tinh chat:
~ Axit photphoric cho 3 loai mudi: mdt mudi trung hoa va hai
mudi axit (hidrophotphat va dihidrophotphat).
~ Cic muéi trung hoa va mudi axit cua cic kim loai Na, K va ion
NH, la tan. Cic kim loai khic chi c6 musi dihidrophotphat la tan
duge, ngoai ra déu khong tan hodc it tan trong nude.
* Diéu ché:
H.PO, + NaOH - NaH,PO, + H;O
H;PO; + 2NaOH — Na,HPO; + 2H,;O
H,;PO; + 3NaOH — Na,PO, + 3H,0
g) Phan lan
*Tinh chat:
~ Cung cip photpho hoé hgp cho ciy duéi dang ion PO;™.
~ Phéan lin:
+ Phin lin ty nhién: ding truc ti€p 1Y bdt quing photphat
(Cay(PO,),) lam phin bén.
+ Supephotphat (Supe lin)
~ Supephotphat don: hén hgp ctia canxi dihidrophotphat va thach cao.
~ Supephotphat kép: canxi dihidrophotphat (khéng cé thach cao).
+ Amophot:
NH; + H;PO,; — Hén hgp NH H,PO,, (NH,);HPO,
- Phan kali: KCI, K,CO;,
~ Cich xic dinh dinh tinh ion PO} :
3Ag" + PO:- = Agy,PO, ¥ Mau ving)
* San xuit supephotphat don va supephotphat kép:
Cay(POy); + 2H,;S0,4 = Ca(H,PO,); + 2CaSO,
Cay(POy); + 4H PO, = 3Ca(H,PO,),
. Ung dung:
Phan lan cAn thi€t cho ciy & thai ki sinh trudng.
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BAI TAP VE NITG VA PHOTPHO

1. Oxi > Axit nitric 2> Axit photphoric 2> Canxi photphat %>
4 Canxi dihidro photphat

oH:SO. dic, o° +NaOH, ¢
2. [ Muéi (A) S +
Axit l
I \’ (F) / .xl
(D) Mau naw) <« 200 (©)

7

s:N2

NH, = NH.OH & NH.cl 5 NH, & NH.NO,

snA I8 l o
l

RN

NO'3 NO, =22 HNO, 33 CuOy), % KNO, 13 KNO,

18

GIAI
0 1) 4NO; + O, + 2H,0 - 4HNO;
2) SHNO; + 3P + 2H,0 - 3H,PO, + SNOT
3) 3Ca + 2H,PO; —» Cay(POy); + 3H,T
4) Cay(POy); + 2H S0, —» 2CaSO.d + Ca(H,PO.),
Hogc vict:
Cay(PO,); + 4H;PO; —» 3Ca(H;PO..);
© 1) 2NH,;NO; + H;SO4 ——» (NH,):S0, + 2ZHNO,
2) 2NH,NO,  _200°C_| 2N, + O, + 4H,0
3) NHLNO; + NaOH —'—, NaNO, + NH,T + H;,0
4) 4NH, + 50, -&:7% 4NO + 6H.0
t°c
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5) 4NH; + 30; ——————p 2N, + 6H,0
6) N; + O ZNO

7)2NO +0; == 2NO,

8) 3NO, + H,O - 2HNO, + NO

Hodc vi€t: 4NO; + Oyt 2H,0 - 4HNO,

9) 10Al + 36HNO; - 10AI(NO,); + 3N; + I8H,0
O N; + H; —12:;-9* 2NH;

2) 4NH; + 30; = 2N; + 6H;0O

3) 4NH; + 50; 2255 4NO + 6H,0

4) NH, + H;0 - NH,OH

5) NH{OH ——>» NH; + H,;O

6) NH,OH + HCl - NH.Cl + H:O

7) NH.Cl + NaOH —Y— NaCl + NH,T + H,O

8) NH, + HNO; — NH,NO,

W C

9) NH,NO; —30C, N, + %o,+ 2H,0

10) NHLNO;, —2%€,  N,0 + 2H,0
MN; +0; == 2NO

12) 2NO + O, === 2NO,

13) 3NO; + H,0 = 2HNO; + NO

14) Cu + 4HNO, 44 - Cu(NOy); + 2NO, + H;0
Hodc vi€t: Al + 6HNO; — AI(NOy), + 3NO, + 3H,0

15) ZHNOj; + Cu(OH); —» Cu(NOy); + 2H,0O

16) Cu(NOy); + 2KOH -» Cu(OH);4 + 2KNO;

0 1
17) KNOy —-—» KNO,; + EO‘
18) 2NO,; + 2ZKOH —» KNO; + KNO; + H;0O
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MUC LUC

Lén néi ddu
PHAN I: HOA HOC HUU CO
Chuong I: Hidrocacbon
A. Cong thire tdng quét hidrocacbon

B. Phuong trinh dét chdy cia hidrocacbon va din xufit cia hidrocacbon
(dang téng quat)

C. Bjc nguyén i cacbon
D. Tén goe hidrocacbon
E. Phén loai hidrocacbon )
§1. Ankan (parafin)
1. Dinh nghia
IL. Tinh chat héa hoc
111. Diéu ché ankan
32. Xicloankan
L. Pinh nghia
1. Tinh chat héa hoc
33. Anken (Olefin)
I. Pinh nghia
IT. Tinh chat héa hoc
I, Dida che
$4. Ankadien (diolefin)
1. Dinh ng.hia
I1. Phan loai
111, Tinh chat héa hoc
IV. Didu ché
§5. Ankin
I. Pinh nghla
I1.'Goi tén
IIL. Tinh chét héa hoc
iV. Diéu che
36. Aren (Hidrocacbon thom)
I Dinh}nghia

Trang
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11. Cong thie céiu tao cha benzen
HI. Tinh ché&t héa hoc
IV, Didu ché
Chuong II: Cédc hgp chit hitu ¢d chia nhém dinh chie
§7. Ruou (Ancol)
1. Dinh nghia
11. Phan loai rugu
111, Cong thie tng qudt cia mdt 88 rugu
1V. Danh phdp
V. Bic cla ruou
VI. Tinh chit
VII. Phuong phdp diéu ché rugu don chic va da chic
$8. Phenol va rugu thom
1. Dinh nghia v cdu truc '
II. Tinh ch&t héa hoe cua pheno!
111, Didu ché phenol va ruou thom
$9. Amin
1. Dinh nghia, danh phédp vi ¢fu trée cua amin
11. Tinh chét héa hoe
111, Didu ch& amin
§10. Andehit
I Dinh nghia
I1. Danh phap
1. Mt 86 cdng thic tdng qudt cda andehit
IV. Tinh ¢hét héa hoc
V. Phuong phap didu ché
$11. Xeton
I. Dinh nghla
Il. Danh phap
111 Tinh chdt hék hoc
1V. Diéu ché&
$12, Axit cacboxylic
[. Pinh nghia
I1. Cong thire
I11. Danh phap
IV. Cal: tric v tinh chit
V. Bidu ché
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22
23
25

B88ISY

288

35
35
36

2888

42
43
43
43

3 3

46
47
47
48
49
49
49
50
51
56

I. Dinh nghia

I1. Cong thite

I11. Danh phdp

IV. Tinh chét héa hoc
V. Dibu ché este

1. Pinh nghia

1. Céng thue

II1. Danh phép

IV. Tinh chdt héa hoc

1. Binh nghia
II. Cong thic tdng quat
II1. Tinh chdt héa hoc

1. Cong thic cdu tao
II. Tinh chat héa hoc
111. Didu ch&

1. Céng thic
II. Tinh ch&t héa hoc
I11. Béng phéin mantozo

1. Céng thic
II. Tinh chit héa hoe

1. Cong thie
I1. Tinh chéit héa hoc

1. Dinh nghia

11. C4u tric cua polime
I11. Tinh chat cda polime
IV. Dibu ché polime

$13. Este

£14. Aminoaxit

#15. Lipit (Chat béo)

§16. Gluxit
Glucoze

Saccarozd

Tinh bjt

Xenlulozo

$17. Polime

Lo T~ I ]
2228538459

N3 3228332333322 2283382¢2
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-
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V. Ung dyng
Chuong 1I: Chudi phan @ng
Bai t4p vé ankan
Bai t'ap vé anken
Bai t4p vé ankadien
Bai thp vé ankin
Bai tdp vé aren
Bai tdp vé nigu
Bai tdp vé phenol
Bai tdp vé amin
Bai tip vé andehit - axeton
Bai tdp vé axit cacboxyiic
Bii tép vé este
B thp vé polime
PHAN 11: HOA HOC VO cO
Chuong IV: Kim loai
#18. Kim logi phén nhém chinh nhém 1 (IA)
1. Vj tri, cdu tao
IL. Tinh ch&t héa hoc cia kim loai kiém
1. Didu ché
IV. M4t 56 hgp chét quan trong
Bai tép vé kim loai phdn nhém chinh nhém |
219. Kim logi phéin nhém chinh nhém 11
I Vi trd, cdu tao
I1. Tinh chdt héa hoe

111. Diéu ché
IV. Mét £5 hgp chét quan trong

$20. Nudc cung
1. Dinh nghia

11. Phén logi nudc cing
I11. Céch iam mém nudc cing
Bai t4p vé kim logi phan nhém chinh nhém 11

#21, Nhém, crém, kém
1. Vi tri, cdu tpo
11, Tinh chét héa hoc
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72
77
77

2S8R 8E

95

97

106
109

113
113
113
114
116
117
120
120
120
121
121
123
123
123
123
124
126
126
127

111, Didu ché
IV. M{t 58 hgp chdt quan trong
Bai tip vé nhom, crom, kém
§22. Sit, déng
1. Vi tr, céiu tao
I1. Tinh ch&t héa hoe
111. Hyp kim cia sdt vk déng
IV. Didu ch&
V. M)t s8 hgp chit quan trong
Bai tp vé st v ddng
Chuong V: Phi kim ;
'§23. Phin nhém chinh nhém VII

1. Mjt s5 dic diém cla phén nhém chinh nhém VII |
11. Tinh ch&t héa hoe cia halogen
111. Didu ché halogen
IV. Cde hap chiit cia halogen
Bai tip vé nhém halogen

$24. Phfin nhém chinh nhém VI
1. Myt s8 d4c difm cia phin nhém chinh VI
11. Oxi
1. Luu huynh
Bai tdp vé nhém oxi - luu huynh

§25. Phin nhém chinh nhém V

I. Dac difm chung cla ede nguyén t& phin nhém chinh nhém V

I1. Tinh chat héa hoe va didu ché

T11. Mot 8 hgp chit quan trong cla nito va photpho
B‘iup\“ n?’lrvvjpmm

128
129
131
133
133
134
135
135
136
139

142
142
143
146
146
152
154
154
156
157
166

168
168
169
181
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Chiu trach nhiém xudt ban :
Gidm déc : PINH NGOC BAO
Téng bién tép : LE A

Chiu trach nhi¢m néi dung va ban quyén:
NHA SACH HONG AN

Bién tap ndi dung: PHUNG THI THU HA
Ki thudt vi tinh: NHA SACH HONG AN

Trinh bay bia: PHAM VIET QUANG

GIUP TRI NHG CHUOI PHAN UNG HOA HOC

In 2.000 cudn, khd 14,5 x 20,5cm, tai Cong ti TNHH in Bao Bi Phong Tan.
Dang ki KHXB sb: 487-2008/CXB/32 - 23/DHSP, ngay 04/6/2008.
In xong va ndp Iw chidu quy !l nam 2008.





