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& Khi cdc axit, baza vd muoi hod tan 
trong nuoc xdy ra nhitng hien tucmg gi ? 

& Phdn ling xdy ra trong dung dich nuoc 
CO nhung dac diem gi ? 
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ve Hod hoc nam 1903 
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SUDIEN Ll 

£1/ Biet sy dien li, chat dien li la gi. 

& Biet the nao la chat dien li manh, chat dien li yeu. 

I - HIEN TUONG OIEN Ll 
1. 

2. 

Thi nghiem 

Chuan bi ba coc : co'c (a) dung nudc cat, co'c (b) dung dung dich saccaroza 
(C]2H-,20ii), co'c (c) dung dung dich natri clorua (NaCl) roi lap vao bo 

dung cu nhu hinh 1.1. 

Ngudn diSn 

Hinh 1.1. Bo dung cu chung minh tinh ddn dien ciia dung dich 

Khi ndi cac dau day dSn dien voi ciing mot nguon dien, ta chi tha'y bong den a 
co'c dung dung dich NaCl bat sang. Vay dung dich NaCl dan dien, con nudc cat 
va dung dich saeearozo khong dSn dien. 

Ne'u lam cac thi nghiem tuong tu, ngudi ta thay : NaCl ran, khan ; NaOH ran, 
khan ; cac dung dich ancol etylic (C2H5OH), glixerol (C3H5(OH)3) khong 
dSn dien. Nguoc lai, cac dung dich axit, baza vd mudi deu ddn dien. 

Nguyen nhan tinh d^n dien oia cac dung djch axit, bazo va muoi trong nuoc 

Ngay tir nam 1887, A-re-ni-ut da gia thie't va sau nay da dugc thuc nghiem xac 
nhan rang : Ciic dung dich axit, bazo va muoi dSn dien dugc la do trong dung 
dich cLia chiing co cac tieu phan mang dien tfch chuyen dgng tu do dugc ggi la 
cat ion. 



Nhu vay cac axit, bazo va muoi khi hoa tan trong nudc phan li ra cac ion, nen 
dung dich cua chiing dSn dien. 

Qua trinh phan li cac chat trong nudc ra ion la su dien li. NhCing chat khi tan 

trong nirdc phan li ra ion dugc ggi la nhung chat dien li '". Vay axit. bazo va 

mudi la nhung chat dien li. 

Sir dien h dugc bieu di6n bang phucmg trinh dien li. 

Thi du : NaCl > Na+ + Cl" 

HCl > H+ + Cl-

NaOH > Na+ + OH" 

II - PHAN LOAI CAC C H A T DIEN Ll 

1. Thi nghiem 

Chuan bi hai cdc : mgt cdc dung dung dich HCl 0,1 OM, cdc kia dung dung dich 
CH3COOH 0,1 OM va lap vao bd dung cu nhu hinh 1.1. Khi nd'i cac dau day dSn 

dien vdi ciing mgt ngudn dien, ta tha'y bdng den d cdc dimg dung dich HCl sang 
hon so vdi bdng den d cdc dung dung dich CH3COOH. 

DiSu dd chung td rang : ndng dg ion trong dung dich HCl ldn hon ndng do ion 
trong dung dich CH3COOH, nghia la sd phan tir HCl phan li ra ion nhi6u hon 

so vdi sd phan tu CH3COOH phan li ra ion. 

Dua vao miic do phan li ra ion cua cac chat dien li khae nhau, ngudi ta chia cac 
chat dien li thanh chat dien li manh va chat dien li ye'u. 

2. Chat dien li manh va chat dien !i yeu 

a) Chdt dien li manh 

Chat dien li manh la chat khi tan trong nudc'-', cac phan tu hoa tan deu phan li 
ra ion. 

' " Nhiiu chat khi nong chay cung phan li ra ion, nen a trang thai nong chay cac chat nay dan 
dien diroc. 

'-' Tat ca cac chat deu it nhieu tan trong nirac. Thi du, a 25°C nong do bao hoa cua BaS04 

la 1,0.10-5 ,^oi/]_ cua AgCl la 1,2.10-5 molA, cua CaCOj la 6,9.10-^ mol/1, cua Fe(OH)2 

la 5,8.10-6 mol/1. 



Thi du. NaCl la chat dien li manh. Ne'u trong dung dich cd 100 phan tu NaCl 
hoa tan. thi ca 100 phan tu deu phan li ra ion. 

Nhiing chat dien li manh la cac axit manh nhu HCl. HNO3. HCIO4. H2SO4, ... ; 

cac bazo manh nhu NaOH. KOH. Ba(OH).. CalOH)^.... va hau het cac mud'i. 

Trong phuong trinh dien li cua chat dien li manh. ngudi ta diing mgt mui ten 
chi chieu cua qua trinh dien li. 

Thi du : NHjSO^ > 2Na+ + SO^" 

Vi sir dien li cua Na^SOj la hoan toan. nen ta d6 dang tfnh dugc ndng do cac 

ion do NaoSO^ phan li ra. 

Thf du. trong dung dich Na2S04 0,1 OM. ndng dg ion Na* la 0.20M va 

ndng dg ion S0^~ laO.IOM. 

b) Chdt dien li yeu 

Qiat dien li ye'u la cha't khi tan trong nudc chi cd mgt phan sd phan tti hoa tan 
phan li ra ion. phan con lai van tdn tai dudi dang phan tii trong dung dich. 

Thf du. trong dung dich CH3COOH 0.043M. eti 100 phan tu hoa tan cd 2 phan til 

phan li ra ion. con lai 98 phan ni khdng phan li. Vay. CH3COOH la chat 

dien li yeu. 

Nhung cha:t dien li yeu la cac axit ye'u nhu CH3COOH. HQO. H.S. HF. H2SO3. ... : 

cac bazo yeu nhu Bi(OH).. MglOH)^. ... 

Trong phuong trinh dien li ciia chat dien li ye'u. ngudi ta diing hai mui ten 
ngugc chi6u nhau. 

Thi du : CH3COOH ^ ^ CHjCOO" + H+ 

Su phan li ciia chat dien li yeu la qua trinh thuan nghich. khi nao tdc do 
phan li va tdc do ket hgp cac ion tao lai phan tir bang nhau. can bang ciia 
qua trinh dien li dugc thiet lap. Cdn bdng dien li la cdn bdng dgng. Gid'ng nhu 
mgi can bang hoa hgc khae. can bang dien li ciing tuan theo nguyen If chuydn 
dich can bang Lo Sa-to-li-e. 



BAI TAP 

1- Cac dung dich axit nhu" HCl, bazo nhif NaOH va muoi nhu' NaCl dan dien dvsac, 
con cac dung dich nhu' ancol etylic, saccaroza, glixerol khong dan dien la do 
nguyen nhan gi ? 

2. Sir dien li, chat dien li la gi ? 

NhCrng loai chat nao la chat dien li ? The nao la chat dien li manh, chat dien li ye'u ? 
Lay thf du va viet phuong trinh dien li cua chung. 

3. Viet phu'ong trinh dien li cua nhCrng chat sau : 

a) Cac chat dien li manh : Ba(N03)2 0,10M ; HNO3 0,020M ; KOH 0,010M. 
Tinh nong dp moi cua tCrng ion trong cac dung djch tren. 

b) Cac chat dien li yeu : HCIO, HNOj. 

4 . Chon cau tra ldi dung trong cac cau sau day : 

Dung dich chat dien li dan dien dirge la do 

A. sg chuyen dich cua cac electron. 

B. sir chuyen dich cua cac cation. 

C. su chuyen dich cua cac phan tir hoa tan. 

D. sU chuyen djch cua ca cation va anion. 

5. Chat nao sau day kfiong dan dien dugc ? 

A. KCl ran, khan. 

B. CaClj nong chay. 

C. NaOH ndng chay. 

D. HBr hoa tan trong nudc. 



Bdi W 

2 r 
AXIT, BAZO VA MUOI 

& Bie't the nao la axit, baza, hidroxit luang tfnh, muoi theo 
thuye't A-re-ni-ut va viet dugc phuang trinh dien li cua chung 

I - AXIT 

1. Ojnh nghia 

Theo thuye't A-re-ni-ut, axit la chat khi tan trong nudc phan li ra cation H"''. 

Thi du : HCl > H+ + Cl" 

CH3COOH ; ^ ^ H+ + CH3COO-

Cac dung dich axit d6u cd mdt sd tinh cha't chung, dd la tinh cha't ciia cac cation 
H"'" trong dung dich. 

2. Axit nhieu naic 

Tir hai thi du tren ta thay, phan tu HCl ciing nhu phan tir CH3COOH trong dung 

dich nudc chi phan li mgt nac ra ion H+. Dd la cac axit mgt ndc. 

Nhiing axit khi tan trong nudc ma phan tu phan li nhi6u nac ra ion H+ la cac 
axit nhieu ndc. 

Thidu : H3PO4 

HTPO^ 

H F O ^ 

^— 

<— =± 

H+ + H2PO4 

H"*" + HPO? 

H++ PO^" 

Phan tu H3PO4 phan li ba nac ra ion H+, H3PO4 la axit ba ndc. 

II - BAZO 

Theo thuyet A-re-ni-ut, bazo la chat khi tan trong nudc phan li ra anion OH". 

Tin du : NaOH > Na+ + OH" 

Cac dung dich bazo deu cd mdt sd tfnh chat chung, dd la tfnh cha't cua cac anion 
OH trong dung dich. 



III - HIDROXIT LUONG TINH 

Hidroxit ludng tfnh la hidroxit khi tan trong nudc vua cd the phan li nhu axit 
vtra cd the phan li nhu bazo. 

Thf du, Zn(OH)2 la hidroxit ludng tinh : 

Su phan li theo kieu bazo : Zn(0H)2 < = ^ Zn^^ -i- 20H-

Sir phan li theo kieu axit: Zn(0H)2 • ^ = ^ ZnOj" ^̂^ + 2H+ 

De the hien tfnh axit cua Zn(OH)2, ngudi ta thudng vie't nd dudi dang HoZnOj. 

Cac hidroxit ludng tfnh thudng gap la Zn(0H)2, A1(0H)3, Sn(OH)2, Pb(0H)2. 

Chting d6u ft tan trong nudc va luc axit (kha nang phan li ra ion), lire bazo 
deu ye'u. 

IV - MUOI 

1. Ojnh nghla 

Mudi la hgp chat khi tan trong nudc phan li ra cation kim loai (hoac cation 

NH4 ) va anion gdc axit. 

Thi du : (NH4)2S04 > 2 N H ; + SO^" 

NaHC03 > Na++ HCO3 

Mud'i ma anion gd'c axit khdng cdn hidro cd kha nang phan li ra ion H+ (hidro 

cd tinh axit)(2) dugc ggi la mudi trung hod. Thi du : NaCl, (NH4)2S04, Na2C03. 

Neu anion gdc axit cua mudi van cdn hidro cd kha nang phan li ra ion H+ thi 
mud'i dd dugc ggi la mudi axit. Thi du : NaHCOj, NaH2P04, NaHS04. 

('' Thuc te, trong dung dich ton tai ion [Zn(OH)4]2 : 

Zn(OH), + 2H2O < > [Zn(OH) J ' - + 2H* 

f2) Trong goc axit cua mot so muoi nhu Na2HP03, NaHjPOj vdn con hidro, nhimg cac muoi 

do la muoi trung hoa, vi cac hidro do khong co tfnh axit. 



2. Su dien li cua mudi trong nuae 

HSu het cac mudi khi tan trong nudc phan li hoan toan ra cation kim loai 

(hoac cation NH4) va anion gdc axit (trir mdt sd mud'i nhu HgClj, Hg(CN)2 ... 

la cac chat dien li ye'u). 

Thi du : K2SO4 > 2K+ + SO^" 

NaHSOj > Na+ + HSO3 

Neu anion gd'c axit cdn hidro cd tfnh axit, thi gd'c nay tiep tuc phan li yeu ra 

ion H+. 

Thi du : HSO3 ^ ^ H+ + SO^" 

BAI TAP 

1- Phat bieu cac djnh nghla axit, axit mot nac va nhieu nac, bazo, hidroxit IUdng tfnh, 
mudi trung hoa, muoi axit. Lay cac thi du minh hoa va viet phuong trinh dien li cua chung. 

2. Viet phuong trinh dien li cua cac chat sau : 

a) cac axit yeu : H2S, H2CO3. c) cac mudi : K2CO3, NaCIO, NaHS. 

b) bazo manh : LiOH. d) hidroxit IUdng tfnh : Sn(0H)2. 

3. Theo thuye't A-re-ni-ut, ke't luan nao sau day la dung ? 

A. Mot hgp chat trong thanh phan phan ti i c6 hidro la axit. 

B. Mpt hop chat trong thanh phan phan tCr c6 nhdm OH la bazo. 

C. Mot hgp chat c6 kha nang phan li ra cation H"̂  trong nU6c la axit. 

D. Mgt bazd khong nhat thiet phai c6 nhom OH trong thanh phan phan tCr. 

4. Ddi vdi dung djch axit ye'u CH3COOH 0,10M, neu bo qua sUdien li cua nUdc thi danh 
gia nao ve nong do moi ion sau day la dung ? 

A. [H+] = 0,10M C. [H+] > [CH3COO-] 

B. [HT < [CH3COO-] D. [HT<0,10M 

5. odi vdi dung dich axit manh HNO3 0,10M, ne'u bo qua sudien li cua nudc thi danh gia 
nao ve nong dp moi ion sau day la dung ? 

A. [H+] = 0,10M C. [HT> [NO3] 

B. [HT < [NO3] D. [HT < 0,10M 
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SUOIEN Ll CUA NUOC pH. 
CHAT CHi THS AXIT-BAZO 

& Biei danh gia dp axit va do ki^m cua cac dung dich theo 
nong dp ion H+ va pH. 

& Biei mau cua mpt so chai chi thi trong dung dich a cac 
khoang pH khae nhau. 

I - NUOC LA CHAT OIEN Ll RAT YEU 

1. Sir dien li cua nuoc 

Bang dung cu do nhay, ngudi ta tha'y nudc ciing dSn dien nhung cue ki ye'u. 

Nudc dien li ra't ye'u : 

H2O ^ ^ H+ + OH- (1) 

Thuc nghiem da xac dinh dugc rang, d nhiet do thudng cii 555 trieu phan tir 

H2O chi cd mgt phan tii phan li ra ion. 

2. Tich sd ion ciia nudc 

Tii phuong trinh dien li ciia H2O (1), ta thay mdt phan tii H2O phan li ra mgt 

ion H"*" va mdt ion OH", nghTa la trong nudc ndng do H"*" bang ndng dg OH". 

Nudc cd mdi trudng trung tinh, nen cd the dinh nghia : 

Mdi trudng trung tfnh la mdi trudng trong dd [H+J - [OH^j. 

Bang thuc nghiem, ngudi ta da xac dinh dugc ndng do ciia chiing nhu sau : 

[H+] = [0H-] = 1,0.10-7 (mol/1) d 250C 

Dat K„ o (2500 = [H+].[OH-] = 1,0.10"^ x 1,0.10"^ = 1,0.10-'^ 

Tfch sd K H^O H^ OH dugc ggi la tfch sd ion cua nudc. Tfch sd nay la 

hang sd d nhiet do xac dinh, tuy nhien gia tri tich sd ion cua nudc la 1,0.10 '̂"* 
thudng dugc dung trong cac phep tfnh, khi nhiet dg khdng khae nhieu vdi 25"C. 

11 



Mdt each gan dung, cd the coi gia tri tich sd ion cua nudc la hang sd ca trong 
dung dich loang cua cac chai khae nhau. 

3. Y nghia tich sd ion cua nudc 

a) Moi truang axit 

Khi hoa tan axit vao nudc, ndng do H+ tang, vi vay ndng do OH" phai giam sao 

cho tfch sd ion cua nudc khdng ddi. Thf du, hoa tan axit HCl vao nudc de' ndng 

do H+ bang 1,0.10-3M, thi ndng dg OH" la : 

1,0.10"'" 
[0H-] = r = l,0.10->iM 

1,0.10"-̂  

Vay moi trudng axit la mdi trudng trong dd : 

[H+]>[OH-] hay [H+] > 1.0.10'^M 

b) Moi tru&ng kiem 

Khi hoa tan bazo vao nudc, ndng do OH" tang, vi vay ndng do H"*" phai giam 

sao cho tfch sd ion cua nudc khdng ddi. Thf du, hoa tan bazo vao nudc de ndng 

do OH- bang 1,0.10'^M thi ndng do H+ la : 

[H.]= 1 : ^ ^ : 1 ^ = 1,0.10-'̂ M 
1,0.10"^ 

Vay moi trudng kiem la moi tnrdng trong dd : 

[H+] < [0H-] hay [H^] < 1,0.10-^M 

Nhiing thf du tren cho thay, ne'u biet ndng do H+ trong dung dich nudc thi ndng 

do OH- cung dugc xac dinh va ngugc lai. Vi vay, dg axit va dg kiem cua dung 

dich cd the dugc danh gia chi bang ndng do H"'": 

Mdi trudng trung tinh : [H+] = I.O.IO-^M. 

Mdi trudng axit: [H+] > 1,0.10-^M. 

Mdi trudng kiem : [H+] < 1,0.10'^M. 

12 



II - KHAI NIEM v i pH. CHAT CHJ THj AXIT - BAZO 

1. Khai niem ve pH 

Nhu da thay d tren, cd the danh gia do axit va dg kiem cua dung dich bang ndng 

dg H+. Nhung dung dich thudng dung cd ndng do H+ nhd. De tranh ghi ndng 

dg H+ vdi sd mii am, ngudi ta dung gia tri pH vdi quy udc nhu sau : 

[H+] = 10-P"<'> M. Neu [H+] = lO-^M thi pH = a 

Thi du : 

[H+] = 1,0.1 0 - 2 M =^ pH = 2,00 : mdi trudng axit 

[H+] = 1,0.10-7M r* pH = 7,00 : mdi tnrdng trung tfnh. 

[H+] = 1 , 0 . 1 0 - ' ° M ^ pH = 10,00 : mdi tnrdng kiem. 

Thang pH thudng dung cd gia tri tii 1 den 14. 

Gia tri pH cd y nghia to ldn trong thuc te. Chang han, pH ciia mau ngudi va 

ddng vat cd gia tri gSn nhu khdng ddi. Thuc vat chi cd the sinh trudng binh 

thudng khi gia tri pH cua dung dich trong dat d trong khoang xac dinh dac 

trung cho mdi loai cay. Tdc do an mdn kim loai trong nudc tu nhien phu thudc 

rai nhieu vao gia tri pH ciia nudc ma kim loai tiep xiic. 

2. Chait chi thj axit - bazo 

Chat chi thi axit - bazo la cha't cd mau bie'n doi phu thudc vao gia tri pH ciia 

dung dich. 

Thf du, mau ciia hai chai chi thi axit - bazo la quy va phenolphtalein trong 

dung dich d cac khoang pH khae nhau dugc dua ra trong bang 1.1. 

Bang 1.1. Mdu cua quy vd phenolphtalein trong dung dich a cdc khodng pH khdc nhau 

7,0 

Quy 

Phenolphtalein 

. 1 1 

do tim xanh 
pH < 6 pH > 8 

pH <8,3 
khong mau 

pH > 8,3 

hong'^' 

('> v e mat toan hoc pH = -lg[H+]. 

( '̂ Trong xut dac, mau hdng hi mat. 
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Trdn lin mgt sd chai chi thi cd mau bien ddi ke tiep nhau theo gia tri pH, 

ta dugc hdn hgp clid't chi thi van ndng. Dung bang giay tam dung dich hdn hgp 

nay cd the xac dinh dugc gan diing gia tri pH ciia dung dich (hinh 1.2). 

[H+] 10"' 10^2 10-3 1 0 ^ 10-5 10-6 10-^ 10-« 10-^ 10-1° .,0-12 10- ' ' ' M 

pH 1 2 3 4 5 6 7 8 9 10 12 14 

< 1 • 

(56 axit tang Irung tinh do kiem tang 

Hinh 1.2. Mdu cua chd't chi thi vgn ndng 
(thudc thu MERCK cua Due} a cdc gid tri pH klidc nhau 

De xac dinh tuong ddi chfnh xac gia tri pH ciia dung dich, ngudi ta diing may 
dopH. 

BAI TAP 

1. Tich sd ion cua nudc la gi va bang bao nhieu d 25°C ? 

2. Phat bieu cac dinh nghTa moi trudng axit, trung tfnh va kiem theo ndng dp H"̂  va pH. 

3. Chai chi thi axit - bazo la gi ? Hay cho biei mau cCia quy va phenolphtalein trong dung 

dich d cac khoang pH khae nhau. 

4. Mpt dung dich co [OH"] = 1 .S.IQ-^M. Moi trUdng cua dung dich nay la 

A. axit 

B. trung tinh 

C. kiem 

D. khong xac dinh dUdc 

5. Tinh nong dp H"", OH- va pH cua dung dich HCl 0,10M va dung djch NaOH 0,010M. 

6. Trong dung dich HCl 0,01 OM, ti'ch sd ion ciia nu6c la 

A. [H-̂ ] [0H- ]> 1,0.10-14 C. [HT [0H-] < 1,0.10-14 

B. [H*] [0H-] = 1,0.10-14 D. khong xac djnh dupc. 

14 
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GIA TR! pH CUA MOT SO DjCH LONG THONG THl /ONG 

Dich da day 

Nudc chanh 

Giam 

Nudc nho 

Nudc cam 

Nudc tieu 

Nudc de ngoai khong khi 

Nudc bot 

Sufa 

Mau 

Nudc mat 

pH 

1,0-2,0 

-2,4 

3,0 

-3,2 

-3,5 

4,8-7,5 

5,5 

6,4-6,9 

6.5 

7,30 - 7,45 

7,4 
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PHAN UNG TRAO DOI ION 
TRONG DUNG DICH 
CAC CHAT OIEN Ll 

& Hieu ban chai, dieu kien xay ra phan ung trao doi ion trong 
dung dich cac chai dien li va viei dugc phuang trinh ion rut gpn 
cua phan ung. 

DIEU KIEN XAY RA PHAN UNG TRAO DOI ION 
TRONG DUNG DICH CAC CHAT DIEN Ll 

Phan ung tao thanh chat ket tua 

Thi nghiem. Nhd dung dich natri sunfat (Na2S04) vao d'ng nghiem dung dung 

dich bari clorua (BaClj) thay ket tua trang cua BaS04 xuai hien : 

Na2S04 + BaClj B a S d -I- 2NaCl (1) 

Gidi thich. NajSO^ va BaCl2 deu de tan va phan li manh trong nudc : 

Na2S04 

BaClo 

2Na+ -1- soi 

-> Ba2+ + 2C1-

Trong sd bd'n ion dugc phan li ra chi cd cac ion Ba^^ va SO4 kei hgp dugc 

vdi nhau tao thanh chai ket tua la BaS04 (hinh 1.3), nen thuc chai phan iing 

trong dung dich la : 

Ba2+ + SO BaS04 i (2) 

Hmh 1.3. 
Chdt ke't tiia BaSO^ 
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Phuang trinh (2) dugc ggi Va phucmg trinh ion nit ggn cua phan img (1). 

Phuang trinh ion nit ggn cho biet ban chat cua phan iing trong dung dich cac 
chai dien li. 

Cach chuydn phuang trinh dudi dang phan tu thanh phuang trinh ion nit ggn 
nhu sau : 

- Chuyen tai ca cae chai viia de tan, vira dien li manh thanh ion, cac chai khf, 
kei tua, dien li yeu de' nguyen dudi dang phan tir. Phuang tnnh thu dugc ggi la 
phuang trtnh ion day dii, thi du, ddi vdi phan iing (1) ta cd : 

2Na+ -1- SO4" + Ba2+ + 2 0 " -> BaS04i -i-2Na+ -f 2C1-

- Lugc bd nhiing ion khdng tham gia phan ung, ta dugc phuang tnnh ion nit ggn 

Ba2+ + SO^ -> BaS04i 

TCr phuang trinh nay ta thay rang, mud'n dieu che' kei tua BaS04, can trdn 

hai dung dich, mdt dung dich chua ion Ba^*, dung dich kia chiia ion SO4". 

2. Phan iing tao thanh chait dien li yeu 

a) Phdn iing tao thdnh nudc 

Thi nghiem. Nhd vai gigt dung dich phenolphtalein 
vao cdc dung dung dich NaOH 0,1 OM, dung dich 
cd mau hdng (hinh 1.4). 

Rdt tii tii dung dich HCl 0,1 OM vao cdc tren, vira rdt 
viia khua'y, cho den khi mai mau. Phan ilng nhu sau : 

HCl -I- NaOH NaCl -I- H2O 

Gidi thich. NaOH va HCl deu de tan va phan li 
manh trong nudc : 

NaOH 

HCl 

Na+ + OH-

H+ + Cl-

Hmh 1.4. 
Mdu cua phenolphtalein 
trong moi trifdng kiem 

Cac ion OH trong dung dich lam cho phenolphtalein chuyen sang mau hdng. 
Khi cho dung dich HCl vao, cac ion H+ cua HCl se phan timg vdi cac ion OH-
cua NaOH tao thanh chai dien li rat yeu la H2O. Phuang trinh ion nit ggn : 

H+ + OH^ H2O 

2 - HH11(C)-A 
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Khi mau ciia dung dich trong cdc mai, dd la liic cac ion H+ cua HCl da 

phan ling hei vdi cac ion OH- cua NaOH. 

Phan ling giira dung dich axit va hidroxit cd tinh baza rat de xay ra vi tao thanh 

chai dien li rai yeu la H2O. Chang han, Mg(0H)2 it tan trong nudc, nhung de 

dang tan trong dung dich axit manh : 

Mg(0H)2 (r) + 2H+ > Mg2+ + 2H2O 

b) Phdn itng tao thdnh axit yeu 

Thi nghiem. Nhd dung dich HCl vao dng nghiem dung dung dich CH3COONa, 

axit yeu CH3COOH se tao thanh : 

HCl -i-CHjCOONa > CH3COOH + NaCl 

Gidi thich. HCl va CH3C00Na la cac chai de tan va phan li manh : 

HCl > H+ + C\-

CH3C00Na > Na+ + CH3COO-

Trong dung dich, cac ion H+ se kei hgp vdi cac ion CH3COO- tao thanh chai 

dien li yeu la CH3COOH (miii giam). Phuong trinh ion nit ggn : 

H+ + CH3COO- > CH3COOH 

3. Phan ung tao thanh chat khi 

Thi nghiem. Rdt dung dich HCl vao cdc dung dung dich Na2C03 ta thay cd bgt 

khf thoat ra : 

2HC1 + Na2C03 > 2NaCl + CO2 t -1- H2O 

Gidi thich. HCl va Na2C03 deu de tan va phan li manh : 

HCl > H+ + C1-

Na2C03 > 2Na++ CO^" 

Cac ion H+ va CO3" trong dung dich kei hgp vdi nhau tao thanh axit yeu 

la H2CO3, axit nay khdng ben bi phan huy ra CO2 va H2O. 
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H+ + CO^ HCO^ 

H+ + HCO3 

H2CO3 

Phuang trtnh ion nit ggn : 2H+ + COj" 

-^ H2CO3 

-> CO2 t + H2O 

-> CO21 + H2O 

Phan ling giira mudi cacbonat va dung dich axit rat de xay ra vi vira tao thanh 
chai dien li rat yeu la H^O, viia tao ra chai khi CO2 tach khdi mdi trudng phan 
ling. Chang han, cac mudi cacbonat it tan trong nudc nhung tan de dang trong 
cac dung dich axit. Thi du, da vdi (CaC03) tan rat de trong dung dich HCl 

(hinh 1.5): 

CaC03 (r) + 2H+ Ca2+ + CO2 t + H2O 

Da voi 

Hinh 1.5. Phdn ung tao thdnh chdt khi CO, 

II - KET LUAN 

1. Phan ling xay ra trong dung dich cac chai dien li la phan ung giira cac ion. 

2. Phan umg trao ddi ion trong dung dich cac chai dien li chi xay ra khi cac ion kei 
hgp dugc vdi nhau tao thanh ft nhat mgt trong cac chai sau : 

- chd't ket tua. 

- chci't dien li yeu. 

- chat Jdii. 
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BAI TAP 

1. Dieu kien de xay ra phan ung trao ddi ion trong dung djch cac chai dien li la gi ? Lay 
cac thi du minh hoa. 

2. Tai sao cac phan dng giUa dung dich axit va hidroxit cd tfnh bazd va phan Ung giura 
mudi cacbonat va dung dich axit rai de xay ra ? 

3. Lay mdt sd thf du chung minh rang : ban chai cua phan Crng trong dung dich cac chai 
dien li la phan dng giUa cac ion. 

4. PhUdng trinh ion rut gpn cua phan ung cho biet: 

A. Nhung ion nao tdn tai trong dung djch. 

B. Nong dp nhung ion nao trong dung djch Idn nhai. 

C. Ban chai cua phan iTng trong dung djch cac chai dien li. 

D. Khong tdn tai phan tCr trong dung djch cac chai dien li. 

5. Viet cac phuong trinh phan tir va ion rut gpn cua cac phan Ung (ne'u c6) xay ra trong 
dung djch giuTa cac cap chai sau : 

a) Fe2(S04)3 + NaOH 

b) NH4CI + AgNOj 

c) NaF + HCl 

Phan Ung nao dUdi day xay ra trong dung djch tao 
dupc kei tua Fe(0H)3 (hinh 1.6) ? 

A. FeS04 + KMn04 + H2SO4 

B. Fe2(S04)3 + Kl 

C. Fe(N03)3 + Fe 

D. Fe(N03)3 + KOH 

Lay thf du va viei cac phuong trinh hoa hoc dudi dang 
phan tCr va ion rut gpn cho cac phan Ung sau : 

a) Tao thanh chai ket tua. 

b) Tao thanh chai dien li yeu. 

c) Tao thanh chai khi. 

d) MgClj + KNO3 

e) FeS (r) + HCl 

g) HCIO + KOH 

Hiiih 1.6 
Chd't ket tua Fe(OH)^ 
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Bdi W 

5 r 
LUYEN TAP 

AXIT, BAZa VA MUOI. 
PHAN UNG TRAO DOI ION 
TRONG DUNG DjCH CAC CHAT 

DIEN Ll 

& Cung cd cac kien thiic ve axit, baza va dieu kien xay ra 

phan ung trao doi ion trong dung dich cac chai dien li. 

& Ren luyen kT nang viei phuang trinh ion rut gpn cua cac 

phan ung. 

I - KIEN THUC CAN N A M VUNG 

1. Axit khi tan trong nirdc phan li ra ion H+. 

2. Bazo khi tan trong nudc phan li ra ion 0H-. 

3 . Hidroxit ludng tfnh khi tan trong nudc viTa cd the phan li nhu axit viia cd the 
phan li nhu baza. 

4. Hau hei cac mudi khi tan trong nudc phan li hoan toan ra cation kim loai 

(hoac cation NH^ ) va anion gd'c axit. 

Neu gd'c axit cdn chiia hidro cd tfnh axit, thi gd'c dd tie'p tuc phan li yeu ra 

cation H"*" va anion gd'c axit. 

5. Tich sd ion ciia nudc la K̂ ^ ^ = [H+].[OH-] = 1,0.10-14 (d 25 °C). Mgt each 

gan diing, cd the coi gia tri ciia tfch sd nay la hang sd ca trong dung dich loang 
cua cac chai khae nhau. 

6. Cac gia tri [H"*"] va pH dac trung cho cac mdi tnrdng : 

Mdi trudng trung tinh : [H+] = 1,0.10-^M hoac pH = 7,00. 

Mdi trudng axit : [H+] > 1,0.10-^M hoac pH < 7,00. 

Mdi trudng kiem : [H+] < 1,0 .10-7M hoac pH > 7,00. 
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7. Mau cua quy, phenolphtalein va chai chi thi van nang trong dung dich d cac 
gia tri pH khae nhau (xem bang 1.1 va hinh 1.2). 

8. Phan iing trao ddi ion trong dung dich cac chai dien li chi xay ra khi cac ion ket 
hgp dugc vdi nhau tao thanh it nhai mgt trong cac chai sau : 

- chd't ke't tiia. 

- chdt dien li ye'u. 

- chdt khi. 

9. Phuang trtnh ion nit ggn cho biet ban chai cua phan iing trong dung dich cac 
chai dien li. 

Trong phuang trinh ion nit ggn, ngudi ta loai bd nhumg ion khdng tham gia 
phan irng, cdn nhfing chai ket tiia, dien li yeu, chai khi dugc giir nguyen dudi 
dang phan tii. 

II - BAI TAP 

1. Viei phuong trinh dien li cua cac chai sau : KgS, Na2HP04, NaH2P04, Pb(OH)2, HBrO, 
HF, HCIO4. 

2. Mpt dung dich cd [H''] = 0,01 OM. Tinh [OH"] va pH cua dung djch. Moi trUdng cua 
dung dich nay la axit, trung tinh hay kiem ? Hay cho biet mau cua quy tim trong dung 
djch nay. 

3. Mpt dung djch co pH = 9,0. Tfnh ndng dp moi cua cac ion H+ va OH- trong dung djch. 
Hay cho biei mau cua phenolphtalein trong dung djch nay. 

4. Viei cac phuong trinh phan tCr va ion rut gpn cua cac phan dng (neu cd) xay ra trong 
dung djch gida cac cap chai sau : 

a) Na2C03 + Ca(N03)2 

b) FeS04 + NaOH (loang) 

c) NaHCOg + HCl 

d) NaHCOg + NaOH 

e) K2CO3 + NaCl 

g) Pb(0H)2 (r) + HNO3 

h) Pb(0H)2 (r) + NaOH 

i) CUSO4 + Na2S 
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Phan Ung trao ddi ion trong dung djch cac chai dien li chi xay ra khi 

A. cac chai phan Ung phai la nhUng chai d i tan. 

B. cac chai phan Ung phai la nhung chai dien li manh. 

C. mpt sd ion trong dung djch kei hop dugc vdi nhau lam giam nong dp ion cua chung. 

D. phan Ung khong phai la thuan nghjch. 

Ket tua CdS (hinh 1.7a) dupc tao thanh trong dung djch bang cap chai nao dudi day ? 

A. CdCl2 + NaOH 

B. Cd(N03)2 + H2S 

C. Cd(N03)2 + HCl 

D. CdCl2 + Na2S04 

Viei phUdng trinh hoa hoc (dudi dang phan tCr va ion rut gpn) cua phan dng trao ddi 
ion trong dung djch tao thanh tUng ket tua sau : Cr(0H)3 ; AI(0H)3 ; Ni(0H)2 
(hinh 1.7 b, c, d). 

CdS Cr(0H)3 AI(0H)3 NI(0H)2 

a) b) c) d) 

Hinh 1.7 
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BAI THUC HANH 1 

TINH AXIT - BAZO. 

PHAN UNG TRAO DOI ION 
TRONG DUNG DjCH CAC CHAT DIEN Ll 

& Cung cd cac kie'n thiic ve axit - baza va ve dieu kien xay ra 
phan ung trao doi ion trong dung djch cac chai dien li. 

& Ren luyen ki nang thuc hanh thf nghiem trong dng nghiem va 
vdi lugng nho hoa chai. 

I - N O I D U N G T H I NGHIEM VA CACH TIEN HANH 

Thi nghiem 1. Tinh axit - bazo 

a) Dat mdt miu giay chi thi pH len mat kinh ddng hd. Nhd len mau giay dd mot 
gigt dung dich HCl 0,1 OM. So sanh mau cua mau gia'y vdi mSu chuan de biei 
gia tri pH. 

b) Lam tuong tu nhu tren, nhung thay dung dich HCl lan lugt bang tiing dung dich 
sau : CH3COOH 0,10M ; NaOH 0,10M ; NH3 0,1 OM. Giai thich. 

Thi nghiem 2. Phan umg trao ddi ion trong dung djch cac chait dien li 

a) Cho khoang 2 ml dung dich Na2C03 dac vao d'ng nghiem dumg khoang 2 ml 

dung dich CaClj dac. Nhan xet hien tugng xay ra. 

b) Hoa tan ket tiia thu dugc d thi nghiem a) bang dung dich HCl loang. Nhan xet 
cac hien tugng xay ra. 

c) Mgt dng nghiem dung khoang 2 ml dung dich NaOH loang. Nhd vao dd vai 
gigt dung dich phenolphtalein. Nhan xet mau ciia dung dich. Nhd tir tii dung 
dich HCl loang vao d'ng nghiem tren, viia nhd vira lac cho den khi mai mau. 
Giai thich hien tugng xay ra. 

Hay viei phuang trinh hoa hgc cua cac phan umg xay ra trong cac thi nghiem 
tren dudi dang phan tu va dang ion nit ggn. 

II - VIET TUONG TRINH 
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BAI DOC THEM 

DO DIEN Ll VA H A N G SO PHAN Ll 

I -DO DIEN Ll 
De danh gia miic dg phan li ra ion cua chai dien li trong dung djch, ngudi ta 
diing khai niem do dien li a. 

Do dien li a (anpha) ciia chai dien li la ti sd giCra sd phan tii phan li ra ion (n) 
va tdng sd phan tii' hoa tan (n^) : 

n 
a = — 

Thi du, do dien li cua CH3COOH trong dung dich ndng do 0,043 mol/1 la 0,020 

hay 2,0%, nghia la trong dung dich nay cd 100 phan tu CH3COOH hoa tan cd 

2 phan tu phan li ra ion, cdn lai 98 phan tii khdng phan li ra ion : 

a = A . 0.020 

Nhu vay, theo dinh nghia ve do dien li thi chat dien li manh cd a = 1, chat dien 
li yeu cd 0 < a < 1. Chai cd a = 0 la chai khdng dien li. 

Khi pha loang dung dich thi dd dien li cua cac chai dien li deu tang. Thf du : 

d 25°C, dg dien li cua CH3COOH trong dung dich 0,10M la 1,3%, 

trong dung dich 0,0lOM la 4,1%. 

II - HANG SO PHAN Ll 

Su phan li cda chat dien li yeu trong dung dich la qua trinh thuan nghich. 
Khi nao tdc do phan li va td'c do ket hgp cac ion tao lai phan tii bang nhau, 
can bang cua qua trinh dien li duge thiet lap. Gid'ng nhu mgi can bang hoa hgc 
khae, can bang dien li cung cd hang sd can bang. Thi du, CH3COOH la axit 
yeu, trong dung dich cd can bang sau : 

CH3COOH ^ = ^ CH3COO- + H+ 
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6 trang thai can bang, ndng do CH3COOH va ndng do cac ion CH3COO , H+ 

khdng bie'n ddi nen ta cd : 

[CH.COQ-JiH^] 
ICH.COOHl ~ " ^ " 

6 day [CH3COOH], [CH3COO-] va [H+] la nong do moi ciia CH3COOH, 

CH3COO- va H+ d trang thai can bang. 

Hang sd can bang K, trong trudmg hgp nay dugc ggi la hdng so phdn li axit K .̂ 

Gia til cua hang so iv^ chi pisu umgc vao ban chai axit va nhiet do. 

Gia tri K^ ciia axit cang nhd, luc axit cua nd cang yeu. Thf du : d 25°C, K^ ciia 

CH3COOH la 1,75.10-5 va cua HCIO la 5,0.10-^. Vay luc axit cua HCIO yeu 

han so vdi luc axit cua CH3COOH, nghia la neu hai axit nay cd cdng ndng dd 

moi va d cimg nhiet do thi ndng do moi ciia H+ trong dung dich HCIO nhd hon. 

Baza yeu cung cd hang sd phan li baza Kj,. 

Gi;i Iri cua hang so K;̂  ciing ch; phu thugc vao ban chai baza va nhiet do. 
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Chuong 
2 JCTlty - PHOTPHO 

& Vi tri cua nito, photpho trong bdng tudn hodn co lien quan 
nhu the ndo vai cd'u ttio nguyin tu vd phdn tu cm chiing ? 

£D Cdc dem chd't vd hap chd't ciia nita, photpho co nhvtng 
tinh chat cabdn ndo ? Gidi thich nhung tinh chd't do 
dm trin casali thuydt da hoc nhu tMndo ? 

& Ldm tMndo diiu chi duoc nita, photpho vd mot so hap chat 
quan trong cm chiing ? 

Nha may phan dam Phu My 
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^ ^ NITO 
Bdi m 

• & Viet dupc cau hinh electron cua nguyen tun i tava cau tao 
phan tu cua no. 

& Biei cac tinh chai vat If, hoa hoc, ung dung va dieu che nito. 

I - V! TRI VA CAU HlNH ELECTRON NGUYEN TU 

Nita d g thli 7, nhdm VA, chu ki 2 cua bang tuIn hoan. 

Ca'u hinh electron nguyen tir cua nita la 1 s- 2^- 2p-̂  

Ba electron d phan ldp 2p cd the tao dugc ba lien ket cdng hoa tri vdi cac 
nguyen tir khae. 

Phan tu nita gdm hai nguyen tii, giiia chiing hinh thanh mdt lien kei ba. 

Cdng thiic ca'u tao ciia phan tii nito la N = N 

II - TINH CHAT VAT Li 

O dieu kien thudng, nita la chai khf khdng mau, khdng mui, khdng vi, hai nhe 
hon khdng khf, hoa long d -196 °C. Khf nita tan rat it trong nudc (d dieu kien 
thudng, 1 lit nudc hoa tan dugc 0,015 lit khf nito). Nita khdng duy tri su chay 
va su hd ha'p. 

III - TINH CHAT HOA HOC 

Lien kei ba trong phan tu nita rat ben, d 3000 °C nd van chua bi phan huy 
rd ret thanh cac nguyen tu. 6 nhiet do thudng, nita kha tro ve mat hoa hgc, 
nhung d nhiet do cao nita trd nen hoat dgng han va cd the tac dung dugc vdi 
nhieu chat. 

Trong cac hgp chai cdng hoa tri ciia nita vdi nhumg nguyen td cd dg am dien 
nhd hom (nhu hidro, kim loai,...), nguyen td nita cd sd oxi hoa - 3. Cdn trong 
cac hgp chai cgng hoa tri cua nita vdi nhiing nguyen td cd do am dien ldn han 
(oxi, clo, flo), nguyen td nito cd sd oxi hoa duang, cd the tir -i-l den -i-5. 

Khi tham gia phan iing oxi hoa - khu, sd oxi hoa ciia nita cd the' giam hoac 
tang, do dd nd the' hien tinh oxi hoa hoac tinh khir. Tuy nhien, tinh oxi hoa vin 
la tinh chat chu yeu ciia nita. 
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1. Tinh oxi hoa 

a) Tdc dung vdi kim loai 
6 nhiet do cao, nito tac dung dugc vdi mdt sd kim loai hoat ddng nhU Ca, Mg, 

Al,... tao thanh nitrua kim loai. 

Thi dii : 

0 ,0 - 3 
3Mg + N2 — ^ ^ M g 3 N 2 

magie nitrua 

b) Tdc dung vdi hidro 

6 nhiet do cao, ap suai cao va cd mat chat xiic tac, nita tac dung true tiep vdi 
hidro, tao ra khi amoniac. 

t . p -3 
N2 + 3H2 < > 2NH3 

Trong nhiing phan umg neu tren, sd oxi hoa ciia nguyen td nita giam 
tii 0 de'n - 3 , nita the hien tinh oxi hoa 

2. Tinh khu 

6 nhiet do khoang 3000 °C (hoac nhiet do cua Id hd quang dien), nita kdt hgp 
trirc tie'p vdi oxi, tao ra khi nito monooxit NO : 

0 t° +2 
N2 + O2 < > 2 N 0 

Trong phan iimg nay, sd oxi hoa cua nito tang tir 0 den -t-2, nita the hien tfnh khu 
Trong thien nhien, khi NO dugc tao thanh khi cd sam set (hinh 2.1). 

Hmh 2.1. 
Sdm set cung cd'p ndng lugng cho phdn dng gida Nj vd O2 tao thdnh NO 
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6 dieu kien thudng, khf NO khdng mau ket hgp ngay vdi oxi cua khdng khi, 
tao ra khf nito dioxit NO^ mau nau dd : 

+2 +4 

2NO + O2 > 2NO2 

Ngoai cac oxit tren, cdn cd cac oxit khae ciia nito nhu N,0 , N^O^ NiOj, chiing 

khdng dieu che dugc bang tac dung true tiep giiia nita va oxi. 

IV- UNG DUNG 

Nguyen td nito la mdt trong nhiing thanh phan dinh dudng chfnh ciia thuc vat. 

Trong cdng nghiep, phan ldn lugng nito san xuai ra dugc diing de tdng hgp khf 
amoniac. tir dd san xuai ra axit nitric, phan dam, ... 

Nhieu nganh cdng nghiep nhu luyen kim, thuc pham, dien tu, ... sir dung nito 
lam mdi trudng tra. Nita long dugc ddng de bao quan mau va cac mSu vat 
sinh hgc khae. 

V - TRANG THAI TU NHIEN 

Trong tu nhien, nito tdn tai d dang tu do va dang hgp chai. 6 dang tu do. 
khf nito chie'm 78.16% the tfch ciia khdng khf, hoac gan dung cd the coi 
khf nito chie'm 4/5 the tfch cua khdng khf. Nita thien nhien la hdn hgp ciia hai 

ddngvi: ^^N (99.63%) va \^N (0,37%). 

O dang hgp chai. nito cd nhieu trong khoang chai natri nitrat NaNOj, vdi ten 

ggi la dietn tieu natri. Nito cdn cd trong thanh phan cua protein ddng vat va 
thuc vat. 

VI - O l i u CHE 

1. Trong cong nghiep 

Nita dugc san xuat bang phuang phap chung cat phan doan khdng khi long. Sau 
khi da loai bd COj va hai nudc, khdng khf dugc hoa long dudi ap suat cao va 

nhiet do rat tha'p. Nang nhiet dg khong khi long den -196 °C thi nito sdi va 
dugc lay ra, cdn lai la oxi long, vi oxi long cd nhiet do sgi cao hon (-183 oC). 
Khi nita dugc van chuye'n trong cac binh thep, nen dudi ap suai 150 atm. 
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2 . T r o n g phong th i nghiem 

Mgt lugng nhd nito tinh kJiiei dugc dieu che bang each dun ndng nhe dung dich 

bao hoa mudi amoni nitrit: 

NH4NO2 - ^ > N2t + 2H20 

Mud'i nay kem ben, cd the dugc thay the bang dung dich bao hoa cua 
amoni clorua va natri nitrit : 

r^4Cl + NaNOj ^ ^ N2T + NaCl + 2H2O 

BAI TAP 

1. Trinh bay cau tao ciia phan td N2. Vi sao d dieu kien thudng, nitd la mpt chai trd ? 
6 dieu kien nao nitd trd nen hoat dpng hon ? 

2. Nito khong duy tri sU ho ha'p, nito cd phai la khi doc khong ? 

3. a) Cap cong thUc cua liti nitrua va nhdm nitrua la 

A. UN3vaAl3N. 

B. LijN vaAlN. 

C. Li2N3 va AI2N3. 

D. Li3N2 va AI3N2. 

b) Viet phuong trinh hoa hoc cua phan dng tao thanh liti nitrua va nhdm nitrua khi cho 
liti va nhom tac dung trUc tiep vdi nito. Trong cac phan dng nay nitd la chai oxi hoa 
hay chai khd ? 

4. Nguyen td nito c6 sd oxi hoa la bao nhieu trong cac hgp chai sau : NO, NO2, NH3, 
NH4CI, N2O, N2O3, N2O5, Mg3N2 ? 

5. Can lay bao nhieu lit khi nito va khi hidro de dieu che dugc 67,2 lit khi amoniac ? 
Biei rang the tich cua cac khf deu dupc do trong cung dieu kien nhiet dp, ap suai va 
hieu suai cua phan Ung la 25%. 

31 



AMONIAC VA MUOI AMONI 

& Biei cac t inh chai vat If, hoa hoc cua amoniac va mudi 
amoni . 

& Biei vai tro quan trong cua amoniac va muoi amoni trong 

ddi sdng va trong san xuai. 

A - AMONIAC 
I - CAU TAO PHAN TU 

Trong phan tir amoniac, nguyen tii N lien ket vdi ba 
nguyen tu hidro bang ba lien kei cgng hoa tri cd cue. 
Nhiing ddi electron dung chung lech ve phia 
nguyen tu nita ed dg am dien ldn hom. Phan tir NH3 

cd cau tao hinh chdp vdi nguyen tu nita d dinh, day 
la mdt tam giac ma dinh la ba nguyen tir H (hinh 2.2). 

Trong phan tu NH3, nguyen tir N cdn cd mgt cap 

electron hoa tri cd the tham gia lien ket vdi nguyen 
tu khae. 

Hinh 2.2. Sa dd cdu tqo 
ciia phdn tu NH^ 

I I -T iNH CHAT VAT Ll 
Amoniac la chai khi khdng mau, cd mui khai va xdc, 
nhe hon khdng khi. Khi amoniac tan rai nhieu trong 
nudc : 6 dieu kien thudng, 1 lit nudc hoa tan dugc 
khoang 800 lit khi amoniac. 

Thi nghiem : 

Nap day khi amoniac vao binh thuy tinh trong sudt, 
day binh bang niit cao su cd d'ng thuy tinh vudt nhgn 
xuyen qua. Nhiing dau d'ng thuy tinh vao mdt chau 
thuy tinh chua nudc cd pha them dung dich phe
nolphtalein. Mgt lat sau, nudc trong chau phun vao 
binh thanh nhiing tia cd mau hdng (hinh 2.3). Dd la 
vi khi amoniac tan nhieu trong nudc lam giam ap 
suai trong binh va nudc bi hiit vao binh. 
Phenolphtalein chuyen thanh mau hdng, chumg td 
dung dich cd tfnh bazo. 

V N H 3 

HjO CO pha 
phenolphtalein 

H'.nh2.3,5,f/,od,a« 
cua amoniac trong ̂ f^^ 
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Dung dich thu dugc ggi la dung dich amoniac. Dung dich amoniac dam dac 

thudng dung trong phdng thi nghiem cd ndng do 25% (D = 0,91 g/cm^). 

I l l - TINH CHAT HOA HOC 

1. Tinh bazo yeu 

a) Tdc dung vdi nudc 

Khi tan trong nudc, NH3 ket hgp vdi ion H+ ciia nudc, tao thanh ion amoni NH4 

va giai phdng ion hidroxit OH", lam cho dung dich cd tfnh baza va dan dien : 

NH3 + H2O ( > N H ; -I- OH-

Trong dung dich, amoniac la baza yeu. Cd the diing giay quy tim am de nhan 
biei khf amoniac, quy tfm se chuyen thanh mau xanh. 

b) Tdc dung vdi dung dich muoi 

Dung dich amoniac cd the tac dung vdi dung dich mudi ciia nhieu kim loai, tao 
thanh kei tiia hidroxit ciia cac kim loai dd. 

Thi du : AICI3-1- 3NH3 + 3H2O > Al(OH)3 i + 3NH4CI 

A13+ -1- 3NH3 + 3H2O > Al(OH)3 i + 3 N H ; 

c) Tdc dung vdi axit 

Khf amoniac, ciing nhu dung dich amoniac, tac dung vdi dung dich axit tao ra 
mudi amoni. 

Thi du : NH3 + HCl > NH4CI 

amoni clorua 

2NH3 + H2SO4 > (NH4)2S04 

amoni sunfat 

2. Tinh khu 

Trong phan tir amoniac. nita cd sd oxi hoa - 3 , la sd oxi hoa thap nhat, vi vay 
amoniac cd (nb khu. Tinh chai nay dugc the hien khi amoniac tac dung vdi 
cac chai oxi hoa. 
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a) Tdc dung vdi oxi 

Amoniac chay trong oxi cho nggn lira mau vang. tao ra khi nito va hai nudc 
(hinh 2.4) : 

4NH3 + 3 0 T -> 2N2 +6H2O 

Hinh 2.4. Khi amoniac chdy trong oxi 

b) Tdc dung vdi clo 

Clo oxi hoa manh amoniac tao ra nita va hidro clorua : 

2NH3 + 3CI2 > N2+ 6HC1 

Ddng thdi NH3 kei hgp ngay vdi HCl tao thanh "khdi" trang NH4CI. 

IV - UNG DUNG 

Amoniac dugc sir dung chii yeu de san xuat axit nitric, phan dam nhu ure, 
amoni nitrat, amoni sunfat, ... ; dieu che hidrazin N2H4 iam nhien lieu cho 
ten lua. Amoniac long dugc diing lam chai lam lanh trong thiet bi lanh. 
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V - DIEU CHE 

1. Trong phdng thi nghiem 

Khi amoniac dugc dieu che bang each 
dun ndng mudi amoni, thi du NH4CI, 

vdi Ca(0H)2 (hinh 2.5). 

Hinh 2.5. 
Dieu che'khi amoniac 

trong phong thi nghiem 

2NH4CI + Ca(OH)2 -^-^ CaCl2 + 2NH3t + 2H2O 

De lam khd khf, ngudi ta cho khf amoniac vira tao thanh cd ISn hoi nude di qua 
binh dung vdi sdng (CaO). 

Khi mud'n dieu che nhanh mdt lugng nhd khi amoniac, ngudi ta thudng 
dun ndng dung dich amoniac dam dac. 

Trong cdng nghiep 

Khf amoniac dugc tong hgp tii nita va hidro theo phan ilng : 

N-, (k) + 3H, (k) ^ 
t",p. xt 

^ 2NH3 (k) A H < 0 

Day la phan umg thuan nghich va toa nhiet. Cac dieu kien ap dung trong cdng 
nghiep san xuai amoniac la : 

- Nhiet dg : 450 - 500 °C. 0 nhiet do thap hom, can bang hoa hgc tren chuyen 
dich sang phai lam tang hieu suai phan umg, nhung lai lam giam td'c do 
phan ung. 

- Ap suai cao, tii 200 den 300 atm. 

- Chai xiic tac la sat kim loai dugc trgn them AI2O3, K2O, ... 

Trong khf amoniac tao thanh cdn lin nita va hidro. Hdn hgp khi dugc lam lanh, 
chi cd amoniac hoa long va tach ra. Cdn nito va hidro chua tham gia phan iing 
lai dugc bd sung vao hdn hgp nguyen lieu ban dau. 
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B - MUOI AMONI 

Mudi amoni la chat tinh the' ion, gdm cation amoni NH^ va anion gd'c axit. 

Thi du : NH4CI (amoni clorua), (NH4)2S04 (amoni sunfat),... 

I - TfNH CHAT V A T Ll 

Tai ca cac mudi amoni deu tan nhieu trong nudc, khi tan dien li hoan toan thanh 

cac ion. lon NH4 khdng cd mau. 

II - TINH CHAT HOA HQC 

1. Tcic dung v6i dung djch kidm 

Dung dich dam dac cua mud'i amoni phan umg vdi dung dich kiem khi dun ndng 
se cho khi amoniac bay ra. 

Thi dii : (NH4)2S04 + 2NaOH 

Phuang trinh ion nit ggn : 

N H ; + OH-

2NH3t +2H20 + Na2S04 

NH3T +H2O 

Dua vao tinh chat nay ngudi ta cd the nhan biet ion amoni va dieu che amoniac 
trong phdng thf nghiem. 

2. Phcin ling nhi$t phan 

cac mudi amoni de bi phan huy bdi nhiet. 

• Mudi amoni chiia gdc axit khdng cd tinh oxi 
hoa khi dun ndng bi phan huy thanh amoniac. 

Thi dii : 

Tmh the NH4CI khi dugc dun ndng trong d'ng 

nghiem (hinh 2.6) se phan huy thanh khi NH3 

va khi HCl : 

- TSm kinh 

~NH4CI(r) 

- Khi NH3 va HCl 

-NH4CI(r) 

NH4CI (r) NH3 (k) + HCl (k) 
Hinh 2.; Su phdn huy cua NH -Cl 
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Khi bay len mieng dng gap nhiet do thap hom, hai khi nay lai hoa hgp vdi nhau 
tao lai tinh the NH4CI mau trang. 

Cac mudi amoni cacbonat va amoni hidrocacbonat bi phan huy dan dan 

ngay d nhiet do thudng giai phdng khf NH3 va khi CO2, khi dun ndng phan iing 

xay ra nhanh hon : 

(NH4)2C03 (r) > NH3 (k) + NH4HCO3 (r) 

NH4HC03(r) > NH3 (k) + CO2 (k) + H2O (k) 

Trong thuc te, ngudi ta thudng dung mudi NH4HCO3 de lam xd'p banh. 

• Mudi amoni chda gd'c cua axit cd tinh oxi hoa nhu axit nitra, axit nitric khi 
bi nhiet phan cho ra N2, NjO (dinito oxit). 

Thidu: NH4NO2 ^ ^ N2 + 2H2O 

NH4NO3 -^--^ N2O + 2H2O 

Nhiing phan iing nay dugc sir dung de dieu che'cac khf N, va N2O trong phdng 

thf nghiem. 

BAI TAP 

1. Md ta va giai thfch hien tugng xay ra trong thf nghiem chdng minh rang amoniac tan nhieu 
trong nudc. 

2. Hoan thanh sd do chuyen hoa sau day va viet cac phUdng trinh hoa hgc : 
ixu- A +H,0 _ . . . . +HCI „ +NaOH ,^, , , +HN0, ^ 
Khi A rf—> Dung djch A 7̂ ^—> B 7^ > Khi A ' > C > 

'° -> D + HoO (5) ' '^ " 2 ^ 

Biei rang A la hgp chai cua nitd. 

3. Hien nay, de san xuai amoniac, ngudi ta dieu che nito va hidro bang each chuyen hoa 
CO xuc tac mpt hdn hpp gdm khong khi, hoi nUdc va khi metan (thanh phan chinh ciia 
khi thien nhien). Phan dng giCra khi metan va hoi nUdc tao ra hidro va cacbon dioxit. 
De loai khi oxi va thu khi nitd, ngudi ta ddt khf metan trong mpt thiet bi kin chda 
khong khi. 

Hay viet cac phuong trinh hoa hpe cua phan Ung dieu che khi hidro, loai khf oxi va tdng 
hop khi amoniac. 
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4. Trinh bay phuong phap hoa hoc de phan biet cac dung dich : NH3, Na2S04, NH4CI, 
(NH4)2S04. Viet phuong trinh hoa hpe cua cac phan Ung da diing. 

5. Mudn cho can bang cua phan dng tdng hpp amoniac chuyen dich sang phai, can phai 
ddng thdi : 

A. tang ap suai va tang nhiet dp. 

B. giam ap suai va giam nhiet dp. 

C. tang ap suai va giam nhiet dp. 

D. giam ap suai va tang nhiet dp. 

6. Trong phan Ung nhiet phan cac mudi NH4NO2 va NH4NO3, sd oxi hoa cua nito bien 
ddi nhu the nao ? Nguyen td nito trong ion nao cua mudi ddng vai trd chai khd va 
nguyen td nitd trong ion nao cua mudi dong vai trd chai oxi hoa ? 

7. Cho dung djch NaOH dU vao 150,0 ml dung dich (NH4)2S04 1,00M, dun ndng nhe. 

a) Viet phuong trinh hoa hgc d dang phan td va dang ion rut gpn. 

b) Tinh the tich khf (dktc) thu dugc. 

8. Phai dung bao nhieu lit khi nito va bao nhieu lit khi hidro de dieu che 17,0 gam NH3 ? 
Biet rang hieu suai chuyen hoa thanh amoniac la 25,0%. Cac the tich khi dupc do 
d dktc. 

A. 44,8 lit N2 va 134,4 lit H2 

B. 22,4 lit N2 va 134,4 lit H2 

C. 22,4 lit N2 va 67,2 lit H2 

D. 44,8 lit N2 va 67,2 lit H2 
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Bdi W 

9 r 
AXIT NITRIC VA IV1UOI NITRAT 

& Biei cau tao phan tu, tfnh chai vat li va hieu tinh chai hoa 

hoc cua axit nitric, tfnh chai cua cac mudi nitrat. 

!/: Biei phuang phap di&u che axit nitric trong phong thi 

nghiem va trong cong nghiep. 

A - AXIT NITRIC 

I - CAU TAO PHAN TU n 

Axit nitric (HNO3) cd cdng thiic cau tao ; ^ H - O - N 
O 

(Mui ten trong cdng thdc eau tao tren eho biet cap electron lien ket chi do 
nguyen tir nita cung cap). 

Trong hgp chai HNO3, nito cd sd oxi hoa cao nhai la -i-5. 

II - TINH CHAT VAT Ll 

Axit nitric tinh khiet la chat long, khdng mau, bdc khdi manh trong khdng khf 

am, D = 1,53 g/cm^. 

Axit nitric kem ben. Ngay d dieu kien thudng, khi cd anh sang, dung dich 
axit nitric dac da bi phan huy mdt phan giai phdng khf nita dioxit. Khi nay 
tan trong dung dich axit, lam cho dung dich cd mau vang. 

Axit nitric tan trong nudc theo bai ki ti le nao. Trong phdng thf nghiem 

thudng cd loai HNO3 dac ndng do 68%, D = 1,40 g/cm^. 

III - TINH CHAT HOA HOC 

1. Tinh axit 

Axit nitric la mdt trong cac axit manh nhai, trong dung dich loang nd phan li 

hoan toan thanh ion H+ va ion NO3. Dung dich HNO3 lam dd quy tim ; 

tac dung vdi oxit bazo, bazo va mudi ctia axit yeu hern tao ra mudi nitrat. 
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Thi du : CuO + 2HNO3 ^ Cu(N03)2 + H2O 

Ba(0H)2 + 2HNO3 * Ba(N03)2 + 2H2O 

CaC03 + 2HNO3 ^ Ca(N03)2 + CO2 + H2O 

2. Tinh oxi hoa 

Axit nitric la mdt trong nhiing axit cd linh oxi hoa manh. Tuy thugc vao ndng 
dg cua axit va do manh yeu cua chai khir, ma HNO3 cd the' bi khir de'n cac san 
pham khae nhau ciia nito. 

a) Tdc ditng vdi kim loai 

Axit nitric oxi hoa dugc hau het cac kim loai, ke ca kim loai cd tfnh khu yeu 
nhu Cu, Ag, ..., trd Pt va Au. Khi dd, kim loai bi oxi hoa de'n miic oxi hoa 
cao va tao ra mudi nitrat. Thdng thudng, neu diing dung dich HNO3 dac 

+4 +2 
thi san pham la NO2 , cdn dung dich loang thi tao thanh NO. 

0 +5 +2 +4 
Thidu: Cu + 4HN03(dac) > Cu(N03)2 + 2 N 0 2 t + 2H2O 

0 +5 +2 +2 
3Cu-f-8HN03(loang) > 3 C u ( N 0 3 ) 2 + 2 N 0 t +4H2O 

+5 
Vdi cac kim loai cd tinh khir manh nhu Mg, Al, Zn, ..., HNO3 loang cd the bi 

+1 0 -3 
khu de'n N2O, N2 hoac NH^NO .̂ 

Trong dung dich HNO3 dac, ngugi, Al va Fe bi thu dgng hoa do tao ra mgt ldp 
mang oxit ben, bao ve cho kim loai khdi tac dung cua cac axit. Vl vay, cd the 
dung binh lam bang nhdm hoac sat de dung HNO3 dac. 

b) Tdc dung vdi phi kim 

Khi dun ndng, HNO3 dac cd the oxi hoa dugc cac phi kim nhu C, S, P, ... 

0 +5 o +6 +4 
Thidu: S+6HN03(dac) -^~^ H2SO4 +6NO2T + 2H2O 
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c) Tdc diing vdi hgp chdt 

HNO3 dac cdn oxi hoa dugc nhieu hgp chai vd co va hiiu ca. Vai, gia'y, 

mun cua, diu thdng, ... bi pha huy hoac bdc chay khi tie'p xuc vdi HNO3 dac. 

IV - UNG DUNG 

Axit nitric ed rai nhieu umg dung quan trgng. Phan ldn axit nitric san xuai 
ra dugc dung de dieu che phan dam NH4NO3, Ca(N03)9,... Ngoai ra, axit nitric 

cdn dugc dung de san xuai thud'c nd, thi du : trinitrotoluen (TNT) ; 
thud'c nhudm ; dugc pham ; ... 

V - DIEU CHE 

1. Trong phdng thi nghiem 

De dieu che mgt lugng nhd axit nitric trong phdng thi nghiem, ngudi ta dun 
hdn hgp natri nitrat hoac kali nitrat ran vdi axit sunfuric dac (hinh 2.7) ; 

NaNOj + H2SO4 -> HNO3 + NaHS04 

Nirac da 

"HNO, 

Hinh 2.7 
Dieu che axit nitric trong phdng thi nghiem 

Hai HNO3 thoat ra dugc dan vao binh iam lanh va ngung tu d dd. 

2. Trong cong nghiep 

Phuang phap hien dai san xuai axit nitric tir amoniac gdm ba giai doan 

a) Oxi hoa khf amoniac bang oxi khdng khf thanh nita monooxit (NO) : 

- 3 

4NH 3 -50^ 850-900 °C 
Pt -> 4 N 0 +6H2O AH<0 
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Phan ling nay dugc thuc hien d 850 - 900 °C, cd mat chat xuc tac platin. 

b) Oxi hoa nita monooxit thanh nita dioxit bang oxi khdng khi d dieu kien thudng : 

2NO + O2 ^ 2NO2 

c) Nita dioxit tac dung vdi nudc va oxi thanh axit nitric : 

4NO2 + O2 + 2H2O > 4HNO3 

Dung dich HNO3 thu dugc thudng cd ndng dg 52 - 68%. De cd axit nitric vdi 

ndng do cao hon 68%, ngudi ta chung eat axit nay vdi H2SO4 dam dac. 

B - MUOI NITRAT 
Mudi cua axit nitric dugc ggi la nitrat, thi du : natri nitrat NaN03, bae nitrat 

AgN03, ddng(ll) nitrat Cu(N03)2, ... 

I - TINH CHAT CUA MUOI NITRAT 

1. Tai ca cac mudi nitrat deu de tan trong nudc va la chai dien li manh. Trong dung 
dich loang, chung phan li hoan toan thanh cac ion. 

Thi dii : NaNOj > Na+ -t- NO3 

2. Phan irng nhiet phan 

Cac mud'i nitrat de bi nhiet phan huy, giai phdng oxi. Vi vay, d nhiet dd cao cac 
mudi nitrat cd tinh oxi hoa manh. 

Cac mudi nitrat cua kim loai boat ddng manh (kali, natri,...) bi phan huy tao ra 
mudi nitrit va O2. 

Thi du : 2KNO3 ^ - ^ 2KNO2 -1- O2T 

Mudi nitrat eua magie, kem, sat, chi, ddng, ... bi phan huy tao ra oxit cua 
kim loai tuong iing, NO2 va O2. 
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Thi du : 2Cu(N03)2 " ^ ^ 2CuO + 4N02t + O2T 

Mudi nitrat cua bae, vang, thuy ngan,... bi phan buy tao thanh kim loai 
tuomg ling, NO, va Oj : 

2AgN03 - ^ ^ 2Ag + 2N02T + 0 2 ! 

3. Nhan hiet ion nitrat 

Trong mdi trudng trung tinh, ion NO3 khdng cd tinh oxi hoa. 

Trong mdi trudng axit, ion NO3 the hien tinh oxi hoa gid'ng nhu HNO3. 

Vi vay, de nhan biet ion NO3 trong dung dich, ngudi ta them mdt ft vun ddng 

va dung dich H2SO4 loang vao rdi dun ndng nhe hdn hgp. Phan iing tao thanh 

dung dich mau xanh, khi NO khdng mau thoat ra bi oxi eua khdng khi oxi hoa 
thanh khf NO2 mau nau dd. 

3Cu + 8H+ +2NO3 t° ^ 3Cu2+ + 2 N 0 t + 4H2O 

(dd mau xanh) 

2N0 + O2 (khong khO > 2NO2 
(mau nau do) 

II - UNG DUNG 

Cae mudi nitrat duge sir dung chu yeu lam phan bdn hoa hgc (phan dam) trong 

ndng nghiep, thi du : NH4NO3, NaN03, KNO3, Ca(N03)2. 

Kali nitrat edn dugc sir dung de che thud'c nd den (thud'c nd cd khdi). Thudc nd 

den chda 75% KNO3, 10% S va 15% C. 

C - CHU TRINH CUA NITO TRONG TU NHIEN 

Nguyen td nito rai can cho su sd'ng tren Trai Dai. Trong tu nhien ludn ludn 

dien ra cae qua trinh chuyen hoa nito tii dang nay sang dang khae theo mgt chu 

trinh tuan hoan khep kin (hinh 2.8). 
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Hinh 2.8. Chu trinh ctia nito trong tif nhien 

1. Cay xanh ddng hoa nita chu yeu dudi dang mudi nitrat va mudi amoni, chuyen 
hoa thanh protein thuc vat. Dgng vat ddng hoa protein thuc vat, tao ra protein 
dgng vat. Cac chai hiiu co do ddng vat bai tiet ra (phan, nudc tieu, ...) ciing nhu 
xac chei dgng vat bi phan buy lai chuyen thanh cac hgp chai hiru ca chda nito. 
Nhd nhirng loai vi khuan khae nhau ed trong dai, mdt phan cac hgp chat nay 
chuyen hoa thanh amoniac, rdi tir amoniac chuyen hoa thanh mudi nitrat, phan 
cdn lai bi thoat ra d dang nita tu do bay vao khi quyen. Khi cac chai hiiu co 
(than gd, than da, than bun, ...) bi ddt chay, nita tu do ciing dugc thoat ra. 

2. Trong thuc te, cd mgt sd qua trinh tu nhien cho phep chuyen hoa mdt phan nito 
d dang tu do thanh dang hgp chai. 

Trong mua gidng, khi cd su phdng dien do sam set, mdt phan nita tu do trong 
khi quyen kei hgp vdi oxi tao thanh NO, rdi chuyen hoa thanh HNO3 va theo 
nude mua tha'm vao dai. HNO3 chuyen thanh mudi nitrat khi ket hgp vdi cac 
mudi cacbonat, thf du canxi cacbonat (ed trong dai). 

Mdt sd loai vi khuan, dac biet la cac vi khuan cd dinh dam sdng d re cay hg 
dau, ed kha nang ha'p thu nita tii khi quyen, rdi chuyen hoa thanh cac hgp chai 
chda nito. 

3. De tang nang suai mua mang, lugng nita chuyen td khf quyen vao dai van 
khgng the' du. Vi vay ngudi ta phai bdn cho dai nhirng hgp chai chua nito 
dudi dang cac loai phan bdn hiru co va vd co. 
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N02t 

NOT 

N2O T 

NH4NO3 

NOT 

NOT 

+ ? + ? 

+ ? + ? 

+ ? + ? 

+ 9 + ? 

+ Fe(N03)3 

+ Fe(N03)3 

+ ? 

+ ? 

BAI TAP 

1. Viei cong thdc electron, cdng thdc cau tao cua axit nitric. Cho biet nguyen td nito co 

hoa tri va sd oxi hoa bao nhieu ? 

2. Lap cac phuong trinh hoa hpe : 

a) Ag + HNO3 (dac) 

b) Ag + HNO3 (loang) 

c) Al + HNO3 

d) Zn + HNO3 

e) FeO + HNO3 

g) Fe304 + HNO3 

3. Hay chi ra nhdng tinh chai hoa hpe chung va khae biet gida axit nitric va axit sunfuric. 
Viet cac phUdng trinh hoa hpe de minh hoa. 

4. a) Trong phuong trinh hoa hpe cua phan dng nhiet phan sat(lll) nitrat, tdng cac he 
sd bang bao nhieu ? 

A. 5 8 .7 C. 9 D. 21 

b) Trong phUdng trinh hoa hoc cija phan dng nhiet phan thuy ngan(il) nitrat, tdng cac 
he sd bang bao nhieu ? 

A. 5 B. 7 • C. 9 D. 21 

5. Viei phuong trinh hoa hpe cua cac phan dng thUc hien day chuyen hoa sau day : 

NO2 — ^ HNO3 — ^ Cu(N03)2 '^' ) Cu(0H)2 — ^ Cu(N03)2 

_ i 5 L ^ CuO - ^ ^ Cu - ^ ^ CUCI2 

6. Khi hoa tan 30,Og hdn hop dong va d6ng(ll) oxit trong 1,50 lit dung dich axit nitric 

1,00M (loang) thay thoat ra 6,72 lit nito monooxit (dktc). Xac dinh ham lupng phan 

tram cua d6ng(ll) oxit trong hdn hgp, ndng do moi cua ddng(ll) nitrat va axit nitric trong 

dung dich sau phan dng, biei rang the ti'ch dung dich khdng thay ddi. 

7. De dieu che 5,000 tan axit nitric nong dp 60,0% can dung bao nhieu tan amoniac ? 

Biet rang sU hao hut amoniac trong qua trinh san xuai la 3,8%. 
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PHOTPHO 

£7 Biei vi tri cua photpho trong bang tu4n hoan. 

( ^ Biei cac dang thu hinh, tinh chai vat li va tinh chai hoa hoc 
cua photpho, each dieu che va nhung ung dung cua nguyen td nay. 

I - V! TRI VA CAU HiNH ELECTRON NGUYEN TU 
Photpho d d thd 15, nhdm VA, chu ki 3 trong bang tuan hoan. 

ca'u hinh electron nguyen tu cua photpho : Is- 2s- 2p^ 3s^ 3p-' 

Do ldp ngoai cung cd 5 electron, nen trong cac hgp chai, hoa tri cua photpho 
ed the la 5. Ngoai ra, trong mgt sd hgp chai, photpho cdn cd hoa tri 3. 

II -TINH CHAT VAT Ll 

Photpho ed the' tdn tai d mgt sd dang thii hinh khae 
nhau, nhung quan trgng ban ca la photpho trang va 
photpho dd (hinh 2.9). 

1. Photpho trdng 

Photpho trang la chai ran trong sudt, mau trang hoac 
hai vang, trdng gid'ng nhu sap, ed cau true mang tinh 
the phan tu. Trong tinh the, nhirng phan tir P4 

(hinh 2.10) nam d nut mang va lien ket vdi nhau 
bang luc tuomg tac yeu. 

Do dd, photpho trang mem, de ndng chay 

(t̂ ^ = 44,1°C). Photpho trang khdng tan trong nudc, 

tan trong mdt sd dung mdi hiru ca nhu C^Hg, CS2,...; 

rat ddc va gay bdng nang khi rai vao da. 

Photpho trang bdc chay trong khdng khi d nhiet dg 
tren 40°C, nen dugc bao quan bang each ngam trong 
nudc. O nhiet dg thudng, photpho trdng phat quang 
mau luc nhat trong bdng tdi. 

Khi dun ndng den nhiet do 250 "C va khdng cd 
khdng khi, photpho trang chuyen dan thanh photpho 
dd la dang ben ban. 

a) Photpho trBng 

iss^fm^ 

^^•H 

• ' • ' ^ 1 

^ ^ 

b) Photpho do 
Hmh 2.9 

Hmh 2.10 
Md hinh phdn tu P. 
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2. Photpho do 

Photpho dd la chat bgt mau dd, de hut am va chay riia, ben trong khdng khi d 
nhiet do thudng va khdng phat quang trong bdng tdi, khdng tan trong cac dung 
mdi thdng thudng, ehi bdc chay d nhiet do tren 250 °C. 

Khi dun ndng khong ed khdng khf, photpho dd chuyen thanh hoi, khi lam lanh 
thi hai dd ngung tu lai thanh photpho trang. 

Photpho dd cd cau true polime (hinh 2.11), nen khd ndng chay va khd bay hoi 
hom photpho trang. 

Hinh 2.11. Cd'u triic polime cua photpho do 

III - TINH CHAT HOA HOC 

Photpho la phi kim tuang dd'i hoat ddng. Photpho trang hoat ddng hoa hgc 
manh hon photpho dd. Trong cac hgp chai, photpho cd sd oxi hoa - 3 , -i-3 va -H5. 
Do dd, khi tham gia phan dng hoa hgc photpho the hien tfnh oxi hoa hoac 
tfnh khu 

1. Tinh oxi hoa 

Photpho the' hien tinh oxi hoa khi tac dung vdi mdt sd kim loai hoat ddng tao 
ra photphua kim loai. 

Thi du : 

0 ,0 - 3 
2 P + 3Ca —^—> Ca3P2 

canxi photphua 

2. Tinh khu 

Photpho the' hien tfnh khu khi tac dung vdi cac phi kim hoat dgng nhu oxi, 
halogen, luu huynh,... va cac hgp chai ed tfnh oxi hoa manh khae. 
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Photpho chay dugc trong khdng khf khi ddt ndng 

0 
thieu oxi : 4P -i- 3 0 . 

+3 
- - ^ 2 P 2 O 3 

diphotpho trioxit 

0 ,0 +5 
duox i : 4P-h502 — ^ ^ 2P2O5 

diphotpho pentaoxit 

Photpho tac dung de dang vdi khf clo khi ddt ndn^ 

0 ,0 +3 

thieu clo: 2P + 3CI2 — ^ 2PCI3 

photpho triclorua 

0 ,0 +5 
due lo : 2P + 5CI2 - ^ - > 2PCI5 

photpho pentaclorua 

IV - UNG DUNG 

Phan ldn photpho san xuat ra dugc dung de san xuai 
axit photphoric, phan cdn lai chu ye'u dung trong san 
xuai diem. 

Ngoai ra, photpho cdn dugc dung vao muc dich quan 
su : san xuai bom, dan chay, dan khdi, ... 

V - TRANG THAI TU NHIEN 

Trong tu nhien, khdng gap photpho d trang thai tu do 
VI nd kha boat ddng ve mat hoa hgc. Hai khoang vat 
chinh cua photpho la photphorit Ca3(P04)2 va 

apatit 3Ca3(P04)2.CaF2 (hinh 2.12). 

a) Apatit 

Hinh 2.1 2, Mgt so khodng vdt cua photpho b) Photphorit 
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Nude ta cd md apatit d Lao Cai, mdt sd md photphorit d Thai Nguyen, 
Thanh Hoa, ... 

Ngoai ra, photpho cd trong protein thuc vat ; trong xuang, rang, bap thit, 
te bao nao, ... cua ngudi va ddng vat. 

VI - SAN XUAT 

Trong cdng nghiep, photpho dd dugc san xuai bang each nung hdn hgp quang 
photphorit (hoac apatit), cat va than cdc d 1200 °C trong Id dien. Hai photpho 
thoat ra dugc ngung tu khi lam lanh, se thu dugc photpho trang d dang ran. 

BAI TAP 

1. Neu nhumg diem khae nhau ve tinh chai vat li gida P trang va P dd. Trong dieu kien 
nao P trang chuyen thanh P do va ngupc lai ? 

2. Lap phUdng trinh hoa hpe cija cac phan dng sau day va cho biet trong cac phan dng 
nay, P cd tinh khd hay tinh oxi hoa : 

P + O2 

P + CI2 

P + S 

P + S 

P + Mg 

P + KCIO3 

P2O5 

PCU 

P2S3 

P2S5 

Mg3P2 

P2O5 + KCl 

Thi nghiem d hinh 2.13 chdng minh kha nSng 
bdc chay khae nhau cua P trang va P dd. 
Hay qii.i'i sat. md ta va giai thich hien tUdng xay ra 
trong f^r n jhiem. Viet phuong trinh hoa hpe cua 
phan uiiy xay ra. 

Hinh 2.13. 
Thi nghiem chung minh 

khd ndng hoc chdy khdc nhau 
ciia P trdng vd P do 
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Neu nhung dng dung cua photpho. NhUng dng dung dd xuai phat tU tinh chai gi cua 
photpho ? 

Dot chay hoan toan 6,2 g photpho trong oxi dU. Cho san pham tao thanh tac dung vda 
du vdi dung djch NaOH 32% tao ra mudi Na2HP04. 

a) Viei phuong trinh hoa hpe cua cac phan dng xay ra. 

b) Tinh khdi lupng dung djch NaOH da dung. 

c) Tinh nong dp phan tram cua mudi trong dung dich thu dupc sau phan dng. 

Tif lieu 
VAI TRO SINH HOC CUA PHOTPHO 

Photpho rai can cho ngudi va ddng vat. Trong cathe ngudi, khoang 90% photpho tap trung 

d xuang, khoang 10% tap trung a cac ca, gan 1 % a cac te bao nao (dudi dang cac 

hpp chai vd co va huu ca). O cac co, gan, nao va cac bp phan khae cua ca the, 

photpho cd dudi dang cac photphat va cac este cua axit photphoric. 

Vien sT ngudi Nga A.E. Fecman (1883-1945) gpi photpho la "nguyen td cua 

su sdng va tu duy". Ngudi lao dpng tri dc can luang photpho nhieu han de khdng bi 

suy mdn cac te bao than kinh giu chuc nang chuyen tai y nghi. Ca the thieu photpho se 

giam kha nang lam viec, loan than kinh chuc nang va pha huy su trao ddi chai. An cac 

loai rau, qua nhuxa laeh, dd, ca rdi, ca chua, ca tim, dt ngpt, dau tay, ma, ... se bd sung 

cho ca the luang photpho bi thie'u hut. Cac thuc pham giau photpho cd ngudn gd'c 

dpng vat gdm cd thit, dc, gan bd, ca, trdng, cac san pham sua, ... 
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AXIT PHOTPHORIC 
VA MUOI PHOTPHAT 

& Biei dupc ca'u tao phan t d tinh chai vat If, hieu tfnh chai 
hoa hoc cua axit photphoric, tinh chai cua cac mudi photphat. 

& Biei duac nhung ung dung va phuang phap dieu che axit 
photphoric, ung dung va each nhan biei ion photphat. 

A - AXIT PHOTPHORIC 
I - CAU TAO PHAN T U 

Axit photphoric (H3PO4) cd cdng thuc cau tao : 

H - 0 ^ 

H - O P = 0 

H - O - ^ 
Trong hgp chai H3PO4, photpho ed sd oxi hoa eao nhai la -i-5. 

II - TINH CHAT VAT Ll 

Axit photphoric la chai tinh the trong sudt, ndng chay d 42,5 °C, rai hao nudc 
nen de chay rua, tan trong nudc theo bai ki ti le nao. Axit photphoric thudng 
dung la dung dich dac, sanh, khdng mau, cd ndng dg 85%. 

III - TINH CHAT H O A H O C 

1. Axit photphoric la axit ba nac, ed do manh trung binh, ed tai ca nhirng tfnh chai 
chung cua axit. Trong dung dich nude, nd phan li theo tumg nac : 

Nad 1 ; H3PO4 ( > H+ +H2PO4 

Nad 2 : H2PO4 ( > H" +HPO4 

Nac 3 : HPOf < > H^ +P0^" 
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Su phan li chu yeu xay ra theo nac 1, nad 2 kem horn va nad 3 rai ye'u. Nhu vay, 

trong dung dich axit photphoric cd cac ion H+, ion dihidrophotphat H2PO4 

ion hidrophotphat HP04~ , ion photphat P04~ va cac phan tu H3PO4 khdng 

phan li (khdng ke eae ion H+ va OH" do nude phan li ra). 

2. Khi tac dung vdi dung dich kiem, tuy theo lugng chai tac dung ma axit 
photphoric tao ra mudi axit, hoac mudi trung hoa, hoae hdn hgp cac mudi dd. 

Thi du : H3PO4 + NaOH > NaH2P04 + H2O 

H3P04-^2NaOH > Na2HP04 + 2H2O 

H3PO4 + 3NaOH > Na^PO^ + 3H2O 

3. Khae vdi axit nitric, axit photphoric khgng cd tinh oxi hoa. 

IV - DIEU CHE 

1. Trong phong thi nghiem 

Axit photphoric duge dieu che bang each dung axit nitric dae oxi hoa photpho : 

P + 5HN03(dac) — ^ H3PO4 + 5NO2 + H2O 

2. Trong cong nghiep 

Cho axit sunfuric dae tac dung vdi quang photphorit hoac quang apatit : 

Ca3(P04)2 + 3H2SO4 (dac) -^—^ 2H3PO4 + 3CaS04 i 

Axit H3PO4 tao thanh duge tach khdi ket tua CaS04 bang each lgc, sau dd dugc 

cd dac. Axit H3PO4 san xuat bang phuang phap nay khdng tinh khiet. 

De' san xuai axit H3PO4 ed do tinh khiet va ndng dg cao ban, ngudi ta ddt chay 

photpho de thu P20g, rdi cho P2O5 tac dung vdi nudc : 

4P + 5O2 —^ 2P2O5 

P2O5 + 3H2O > 2H3PO4 

V - UNG DUNG 

Mdt lugng ldn axit H3PO4 loai ki thuat dugc dung de dieu che mudi photphat 
va de san xuai phan lan, hgp chai co photpho (lam thud'c tru sau),... H3PO4 
tinh khiei dugc dung trong cgng nghiep dugc pham. 
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B - MUOI PHOTPHAT 
Mudi photphat la mudi cua axit photphoric. 

Axit photphoric tac dung vdi dung dich kiem, tao ra ba loai mudi : 

Mudi dihidrophotphat : NaH2P04, NH4H2PO4, Ca(H2P04)2, ... 

Mudi hidrophotphat : Na2HP04, (NH4)2HP04, CaHP04, ... 

Mudi photphat trung hoa : Na3P04, (NH4)3P04, Ca3(P04)2, ... 

I - TINH TAN 

Cae mudi trung hoa va mudi axit cua kim loai natri, kali va amoni deu tan trong 
nudc. Vdi cae kim loai khae, chi cd mudi dihidrophotphat la tan dugc, ngoai ra 
deu khdng tan hoac it tan trong nudc. 

II - NHAN BIET ION PHOTPHAT 

Thude thu de nhan biet ion PO4 trong dung dich mudi photphat la bae nitrat. 

Thi nghiem 

Them 3 - 4 gigt dung dich bae nitrat vao 5 - 6 gigt dung dich natri photphat 
dung trong mdt dng nghiem nhd. Ket tua mau vang xuai hien ngay lap tdc. 
Kei tua nay khdng tan trong nudc, nhung tan trong dung dich axit nitric loang. 
Phuomg trinh ion riit ggn : 

3Ag+ + P 0 ^ > Ag3P04i 

(mau vang) 

BAI TAP 

1. Viei phuang trinh hoa hoc dang phan tdva dang ion rut ggn cua phan dng gida H3PO4 
vdi lugng du cua : 

a) BaO b) Ca(0H)2 c) K2CO3 

2. Neu nhdng diem gidng nhau va khae nhau ve tinh chai hoa hpe gida axit nitric va axit 
photphoric. Dan ra nhdng phan dng hoa hoc de minh hoa. 
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3 . Phuang trinh dien li tdng cdng cua H3PO4 trong dung dich la : 

H3PO4 7 > 3H*+ PO^" 

Khi them HCl vao dung dich, 

A. can bang tren chuyen dich theo chieu thuan. 

B. can bang tren chuyen dich theo chieu nghich. 

C. can bang tren khdng bi chuyen djch. 

D. nong dp PO4" tang len. 

4-. Lap cac phuang trinh hoa hpe sau day : 

— > a) H3PO4 

1 moi 

b) H3PO4 

1 moi 

C) H3PO4 

2 moi 

d) H3PO4 

2 moi 

+ 

+ 

+ 

+ 

K2HPO4 

1 moi 

Ca(0H)2 

1 moi 

Ca(0H)2 

1 moi 

Ca(0H)2 

3 moi 

5L De thu dupe mudi photphat trung hoa, can lay bao nhieu ml dung dich NaOH 1,00M 
cho tac dung vdi 50,0 ml dung dich H3PO4 0,50M ? 
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PHAN BON HOA HOC 

& Biei cay trdng can nhung nguyen td dinh duang nao. 

& B i e t thanh phan hoa hoc cua cac loai phan dam, phan lan, 

phan kali, phan phuc hpp,... va each dieu che cac loai phan bdn nay. 

Phan bdn hoa hgc la nhirng hoa chai cd chda cac nguyen td dinh dudng, 
dugc bdn cho cay nham nang eao nang suai mua mang. 

Cay ddng hoa duge C, H, O td CO2 cua khdng khi va td nude trong dai, edn 

ddi vdi cac nguyen td khae thi cay hap thu td dai. Dai trdng trgt bi ngheo dan 
cac nguyen td dinh dudng, vi vay can bdn phan de bd sung cho dai nhiing 
nguyen td dd. 

Cd ba loai phan bdn hoa hgc chinh thudng dung la phan dam, phan lan va phan kaU. 

I - PHAN DAM 

Phan dam cung cap nito hoa hgp cho cay dudi dang ion nitrat NO3 va ion 

amoni NH4 . Phan dam cd tac dung kich thieh cac qua trinh sinh trudng, 

lam tang ti le cua protein thuc vat. Do dd, phan dam giup cho cay phat trien 
nhanh, cho nhieu hat, cu, qua. 

Do dinh dudng cua phan dam duge danh gia theo ti le phan tram ve khd'i lugng 
cua nguyen td nito. 

1. Phan dam amoni 

Dd la cae mudi amoni NH4CI, (NH4)2S04, NH4NO3, ... Cac mudi nay dugc 

dieu che khi cho amoniac tac dung vdi axit tuomg dng. 

Thi du : 2NH3 + H2SO4 > (NH4)2S04 

2. Phan dam nitrat 

Dd la eae mud'i nitrat: NaN03, Ca(N03)2,... Cac mudi nay dugc dieu che bang 

phan ung giua axit nitric va mudi cacbonat. 

Thi du : CaC03 + 2HNO3 ^ Ca(N03)2 + CO2 + H2O 
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3. Ure 

Ure (NH2)2CO (chda khoang 46%N), la loai 

phan dam tdi nhai, dugc dieu ehe bang each 
cho amoniac tac dung vdi CO2 d nhiet do 

180 - 200 °C, dudi ap suat khoang 200 atm : 

Hinh 2.14. Phdn ure 

CO2 + 2NH3 ' '^ ) (NH2)2CO + H2O 

Ure la chai rdn mau trdng (hinh 2.14), tan tdi trong nudc. 

Trong dai, dudi tac dung cua vi sinh vat, ure bi phan buy cho thoat ra amoniac, 
hoac chuyen dan thanh mudi cacbonat khi tac dung vdi nudc : 

(NH2)2CO + 2H2O > (NH4)2C03 

Cac loai phan dam tren day bi chay nudc do hut hai am td khf quyen, nen can 
phai bao quan d nai khd rao. 

O nudc ta hien nay, ure dugc san xuai tai nha may phan dam Bdc Giang va 
nha may phan dam Phd My. 

II - PHAN LAN 

Phan lan cung cap photpho eho cay dudi dang ion photphat. Loai phan bdn nay 
can cho cay d thdi ki sinh trudng, thuc day cac qua trinh sinh hoa, trao ddi chai 
va trao ddi nang lugng cua cay. 

Do dinh dudng cua phan lan dugc danh gia theo ti le phan tram khdi lugng P2O5 

tuomg dng vdi lugng P cd trong thanh phan eua nd. Nguyen lieu de san xuai 
phan lan la quang photphorit va apatit. 

Nhirng loai phan lan thudng dung la supephotphat, phan lan nung chay,... 

1, Supephotphat 
Cd hai loai supephotphat : supephotphat dom va supephotphat kep. 

a) Supephotphat dem chua 14 - 20% P2O5, dugc san xuai bang each cho bdt quang 

photphorit hoac apatit tac dung vdi axit sunfuric dae : 

Ca3(P04)2 + 2H2SO4 (dac) > Ca(H2P04)2 + 2CaS04 i 

Supephotphat dan gdm 2 mudi Ca(H2P04)2 va CaS04. Cay trdng chi ddng hoa 

duge mudi dd tan Ca(H2P04)2 ; cdn CaS04 khdng tan trong nude, la phan 

khdng cd ich, lam rdn dai. 
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6 nudc ta hien nay, supephotphat dom dugc san xuat tai nha may supephotphat 
va hoa chai Lam Thao, Phu Thg. 

b) Supephotphat kep chua ham lugng P2O5 cao hom (40 - 50%), vi chi cd 

Ca(H2P04)2. Qua trinh san xuat supephotphat kep xay ra qua hai giai doan : 

dieu che axit photphoric va cho axit nay tac dung vdi photphorit hoac apatit : 

Ca3(P04)2 + 3H2SO4 > 2H3PO4 + 3CaS04i 

Ca3(P04)2 + 4H3PO4 > 3Ca(H2P04)2 

2. Phan lan nung chay 
De san xuai phan lan nung chay, ngudi ta nung hon hgp bgt quang apatit, da xa 
van (thanh phan ehinh la magie silicat) va than cdc d nhiet do tren 1000 °C 
trong Id diing. San phdm ndng chay td Id ra duge lam ngudi nhanh bang nudc, 
sau dd say khd va nghien thanh bgt. 

Thanh phan chinh eua phan lan nung chay la hdn hgp photphat va silicat cua 
canxi va magie (chda 12 - 14% P20g). Cac mudi nay khdng tan trong nudc, nen 

chi thich hgp cho loai dai chua. 

O nudc ta hien nay, phan lan nung chay dugc san xuai d Van Dien (Ha Ndi) va 
mdt sd dia phuomg khae. 

Ill - PHAN KALI 

Phan kali cung cap eho cay trdng nguyen td kali dudi dang ion K+. Loai phdn 
bdn nay thuc day nhanh qua trinh tao ra cac chai dudng, bgt, chai xo, chai dau, 
tang cudng sue chd'ng ret, chdng sau benh va chiu han cua cay. 

Do dinh dudng eua phan kali dugc danh gia theo ti le phan tram khdi lugng 
K2O tuomg umg vdi lugng K cd trong thanh phan cua nd. 

Hai mudi kali clorua va kali sunfat dugc su dung nhieu nhat de lam phan kali. 
Tro thuc vat chda K2CO3 cung la mdt loai phan kali. 

IV - PHAN H 6 N HOP VA PHAN PHUC HOP 
Dd la loai phan bdn chda ddng thdi mdt so nguyen td dinh dudng ca ban. 

• Phdn hdn hgp chda nita, photpho, kali dugc ggi chung la phdn NPK. 
Thi du, nitrophotka la hdn hgp eua (NH4)2HP04 va KNO3. Loai phan bdn nay 

la san phdm trdn ldn cac loai phan dan theo ti le N : P : K khae nhau, tuy theo 
loai dai va eay trdng. 
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• Phdn phi'cc hap la hdn hgp cac chai dugc tao ra ddng thdi bdng tuong tac hoa 

hgc cua cae chai. Thi du. amophot la hdn hgp cac mudi NH4H2PO4 va 

(NH4)2HP04, thu dugc khi cho amoniac tac dtang vdi axit photphoric. 

V - P H A N VI LUONG 

Phan vi lugng cung cap eho cay cac nguyen td nhu bo, kem, mangan, ddng, 

molipden. ... d dang hgp chai. Cay trdng chi can mdt lugng rat nhd loai phan 

bdn nay de tang kha nang kieh thich qua trinh sinh trudng va trao ddi chat, tang 

hieu lue quang hgp, ... Cac nguyen td tren ddng vai trd nhu nhiing vitamin cho 

thuc vat. Phan vi lugng dugc dua vao dat cung vdi phan bdn vd co hoac phan 

bdn hum co. Loai phan bdn nay ehi ed hieu qua cho timg loai eay va timg loai 

dai, dung qua lugng quy dinh se cd hai cho eay. 

BAI TAP 

1. Cho cac mau phan dam sau day : amoni sunfat, amoni clorua, natri nitrat. Hay dung 

cac thudc thd thich hpp de phan biet chung. Viet phuong trinh hoa hpe cija cac phan 

dng da dung. 

2. TU khdng khf, than, nudc va cac chat xuc tac can thiet, hay lap so do dieu che phan 

dam NH4NO3. 

3. Mpt loai quang photphat cd chda 35% Ca3(P04)2. Hay tinh ham lupng phan tram P2O5 

cd trong quang tren. 

4 . De san xuai mpt lugng phan bdn amophot da dung het 6,000.103 ^Q\ H3PO4. 

a) Tinh the tich khf amoniac (dktc) can dung, biet rang loai amophot nay cd tl le ve sd 

rnol n̂ iH^̂ H p̂ô : n(̂ H_̂ )̂ HPQ^ =1:1 . 

b) Tinh khd'i lupng amophot thu dupc. 
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Bdi W 

of 
LUYEN TAP 

TINH CHAT CUA NITO, PHOTPHO 
VA CAC HOP CHAT CUA CHUNG 

& Nam vung cac tfnh chai cua nita, photpho ; amoniac va 
mudi amoni ; axit nitric va mudi nitrat ; axit photphoric va 
mudi photphat. 

& Nam vung cac phuang phap dieu che va ung dung cua nita, 
photpho va mpt so hgp chai quan trpng cua chung. 

& Ren luyen kT nang giai cac bai tap cua chuang. 

I - KIEN THUC CAN NAM VUNG 

C^u hinh electron : Is^ 2s2 2p3 

Wt Photpho V I H 

Cau hinh electron : Is^ 2s2 2p6 3s2 3p3 

Op am dien : 3,04 Do am dien : 2,19 

Cau tao phan tuf: N s N 

Cac sd oxi hoa : -3, 0, +1, +2, +3, +4, +5 

+2 
NO — nito the hien tinh khu 

N2 - - NH3 

\ -3 

_^ nito the hien 
tinh oxi hoa 

Amoniac 

Tan nhieu trong nudc tao thanh dung 
dich CO tinh bazo yeu. 

C6 tinh khd. 

Dang thij hinh thudng gap ; P trang, P do 

Cac sd oxi hoa : -3, 0, +3, +5 

+5 
PjOg - . photpho the hien 

0 / tinh khu 
P 

CaaPs-*- photpho the hien 
tinh oxi hoa 

P trang hoat ddng hoa hoc manh hon 
P do. 
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IVIuoi amoni 

Tan trong nUdc, la chai dien II manh. 

De bi nhi^t phan. 

Axit nitric (HNO3) Axit photphoric (H3PO4) 

H - O - N 

H - O 

H - 0 

H - O 

p = o 

- La axit manh. 

- La chai oxi hoa manh. Tfnh oxi hoa 

+5 
manh la do ion NO3 gay ra, nen 

san pham la cac hop chai khae nhau 
cija nitd. 

- La axit ba nac, do manh trung binh, 

tac dung vdi dung djch kiem cho ba loai 

mud'i : mot mud'i photphat trung hoa 

va hai mudi photphat axit. 

- Khdng the hien tfnh oxi hoa. 

Mudi' nitrat 

- D l tan. 

- Trong dung djch axit, NO3 the hien 

tfnh oxi hoa. 

- Mud'i ran d l bi nhiet phan cho oxi 
thoat ra. 

- Ph^n Ung nhan biei : 

3Cu + 8 h r + 2 N 0 ; > 

- ^ 3Cu2+ + 2NOT +4H2O 

(dd mau xanh) 

2N0 + O 2 > 2NO2 

(mau nau do) 

IVIuoi photphat 

- Mud'i photphat trung hoa va photphat 
axit cija natri, kali, amoni d i tan. 

- Mud'i dihidrophotphat cua cac kim loai 
khae de tan. 

- Phan ufng nhan biet: 

3Ag* + POl"- > Ag3P04 i 

(m^u vang) 

Ag3P04 tan trong dung dich HNO3 

loang. 
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II - BAI TAP 

1. Hay cho biei sd oxi hoa cua N va P trong cac phan td va ion sau day : 

NH3, NH4 , NOi . NO3 . NH4HCO3, P2O3, PBrg, PO^" , KH2PO4, Zn3(P04)2. 

2. Trong cac cdng thdc sau day, chpn cdng thdc hoa hoc dung cua magie photphua 

A. Mg3(P04)2 

B. Mg(P03)2 

C. Mg3P2 

D. Mg2P207 

3. a) Lap cac phUdng trinh hoa hpe 

NH3 + CI2 (du) -

MLJ frA, f\ J. f^l 
riti'^ (OIJ) + '-''2 

NH3 + CH3COOH -

(NH4)3P04 -

Zn(N03)2 -

t° 

t° 

sau day : 

-> 

/ 

-> 

) 

—> 

N2 + ... 

NH4CI + ... 

H3PO4 + ... 

(1) 

(2) 

(3) 

(4) 

(5) 

b) Lap cac phuong trinh hoa hpe d dang phan td va dang ion rut gpn cua phan dng 

gida cac chai sau day trong dung dich : 

K3PO4 va Ba(N03)2 (1) 

Na3P04 va CaCl2 (2) 

Ca(H2P04)2 va Ca(0H)2 vdi ti le moi 1 : 1 (3) 

(NH4)3P04 + Ba(OH)2 (4) 

4. Td hidro, clo, nito va cac hoa chai can thiet, hay viet cac phuong trinh hoa hpe (cd ghi 

ro dieu kien phan dng) dieu che phan dam amoni clorua. 
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5. Viet phuong trinh hoa hpe thuc hien cac day chuyen hoa sau day 

a) N, — ^ ^ NH„ ^ - ^ ^ NH.NO, 
I 3 (3) 4 3 

(4) (8) 

NO — ^ ^ NO. T==^ HNO, 
2 (7) 3 

b) Photpho ^ 1 ^ B ̂ ^ C - ^ ^ P,0, 

6. Hay dua ra nhUng phan dng da hpe cd sU tham gia cua don chai photpho, trong dd 

sd oxi hoa cua photpho : 

a) tang ; b) giam. 

7. Khi cho 3,00 g hdn hpp Cu va Al tac dung vdi dung dich HNO3 dac dU, dun ndng, sinh 

ra 4,48 lit khi duy nhai la NO2 (dktc). Xac dinh phan tram khdi lugng cua moi kim loai 

trong hon hpp. 

8. Cho 6,00 g P2O5 vao 25,0 ml dung dich H3PO4 6,00% (D = 1,03 g/ml). Tfnh nong dp 

phan tram cua H3PO4 trong dung dich tao thanh. 

9. Can bdn bao nhieu kilogam phan dam amoni nitrat chda 97,5% NH4NO3 cho 

10,0 hecta khoai tay, biet rang 1,00 hecta khoai tay can 60,0 kg nitd. 
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BAI THL/C H A N H 2 

TINH CHAT CUA M O T SO 
HOP CHAT NITO, PHOTPHO 

E? Ren luyen ki nang thao tac thf nghiem an toan, chfnh xac. 

E? Lam cac thf nghiem chung minh : 

- Tfnh oxi hoa manh cua axit nitric. 

- Tfnh oxi hoa cua mudi kali nitrat. 

E? Thf nghiem phan biet mpt sd loai phan bdn hoa hpe. 

N O I D U N G THi NGHIEM VA CACH TIEN HANH 

Thi nghiem 1. Tinh oxi hoa ciia axit nitric 

Lay vao d'ng nghiem thd nhai 0,5 ml dung dich HNO3 dae (68%) va d'ng 

nghiem thd hai 0,5 ml dung dich HNO3 loang 15%. Cho vao mdi d'ng nghiem 

mdt manh nhd ddng kim loai. Niit cac dng nghiem bang bdng tam dung dich 
NaOH. Dun nhe d'ng nghiem thd hai. Quan sat mau cua khi bay ra va mau eua 
dung dich trong mdi dng nghiem. Giai thieh va viet cac phuong trinh hoa hgc. 

Thi nghiem 2. Tinh oxi hoa cua mudi kali nitrat ndng chay 

Lay mgt dng nghiem chiu nhiet khg va cap thang dung tren gia sat, rdi dat gia 
sat trong chau eat. Bd mdt it tinh the KNO3 vao dng nghiem va ddt cho mudi 

ndng chay. Khi mudi bat dau phan buy (nhin thay cac bgt khi xuat hien) vSn 
tie'p tue ddt ndng d'ng nghiem, ddng thdi dung kep sat bd mgt hdn than nhd da 
dugc ddi ndng dd vao d'ng. Quan sat su chay tiep tuc cua hdn than. Giai thich 
hien tugng va viei phuong trinh hoa hgc. 

Thi nghiem 3. Phan biet mgt sd loai phan bdn hoa hoc 

Cho cac miu phan bdn hoi hgc sau day : amoni sunfat, kali clorua va 
supephotphat kep. 

Lay mdi loai mdt it (ed bang hat ngd) vao tiing d'ng nghiem rieng biet. Cho vao 
mdi d'ng nghiem 4 - 5 ml nudc cat va lac nhe d'ng nghiem cho de'n khi cae chai 
tan hei. 
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a) Phdn dam amoni sunfat 

Lay khoang 1 ml dung dich eua mdi loai phan bdn vda pha che vao timg 
d'ng nghiem rieng. Cho vao mdi d'ng nghiem khoang 0,5 ml dung dich NaOH 
rdi dun ndng nhe. O d'ng nghiem nao chda dung dich amoni sunfat se cd khi 
bay len, khi nay lam xanh giay quy tim am. Viet phuong trinh hoa hgc cua phan 
dng xay ra dudi dang phuong trinh ion rut ggn. 

b) Phdn kali clorua vd phdn supephotphat kep 

Lay khoang 1 ml dung dich vda pha che cua kali clorua vao mgt d'ng nghiem 

va ciia supephotphat kep vao mgt d'ng nghiem khae. Nhd vai gigt dung dich 

AgN03 vao tdng d'ng. Phan biet hai loai phan bdn tren bang each quan sat 

hien tugng trong hai d'ng. Giai thich va viet phuong trinh hoa hgc cua cac 

phan dng. 

II-VIET TUONG TRINH 
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Chuong 3 CACBOiV - SHvIC 

& Vi tri ciia cacbon, silic trong hdng tudn hodn co lien quan 
nhu the ndo vai cau tao nguyen tu cm chiing ? 

& Cdc dan chat vd hap chat cm cacbon, silic co nhung 
tinh chat ca bdn ndo ? Gidi thich nhiing tinh chat do 
nhu the ndo tren casali thuyet dd hoc ? 

& Ldm the ndo dih che duac cacbon, silic vd mot so hap chd't 
quan trong ciia cdc nguyen td'ndy ? 

Nha may xi mang Hai Phong 
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CACBON 

& Biei duac tfnh chai cua cacbon lien quan nhu the nao vai 
cau hinh electron nguyen tu cua nd. 

& Biei dugc trang thai tu nhien, dieu che va ung dung cua 
cacbon. 

I - V! TRI VA CAU HINH ELECTRON NGUYEN TU 

Cacbon d d thd 6, nhdm IVA, chu ki 2 cua bang tuan hoan. 

Ca'u hinh electron cua nguyen tu cacbon la Is- 2s- 2p-, ldp ngoai eiing eo 
4 electron, nen trong eae hgp chai nguyen tu cacbon ed the tao dugc tdi da 4 
lien kei cdng hoa tri vdi cac nguyen tu khae. 

Cac so oxi hoa eua cacbon la - 4 , 0, +2 va +4. 

II -TiNH CHAT VAT Li 

Nguyen td cacbon cd mgt sd dang thu hinh la kim cuong, than ehi, fuleren, ... 
Chung khae nhau ve tinh chat vat li. 

Lien ket yeu 
giua cac lap 

a) b) c) 

Hinh 3.1. Cd'u true ciia : Tinh the kim cuang (a) : 
Tinh the than chi (b) ; Phdn tu fuleren C^Q (C) 

1. Kim cuong 

Kim cuong la chai tinh the trong sudt, khong mau, khdng dSn dien, dan nhiet 
kem. Trong tinh the kim cuong (hinh 3.1a), mdi nguyen tu cacbon lien ket vdi 
bd'n nguyen tu cacbon lan can nam tren cac dinh cua hinh td dien deu bang bd'n 
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lien kei cdng hoa tri ben. Mdi nguyen tu cacbon nam d dinh lai lien kdt vdi bdn 
nguyen tu cacbon khae. Do cau true nay ma kim cuong rat cdng, la chai cdng 
nhai trong tai ca cae chai. 

2. Than chi 

Than ehi la chai tinh the' mau xam den. Tinh the' than chi cd cau true ldp 
(hinh 3.1b). Trong mgt ldp, mdi nguyen td cacbon lien ket cdng hoa tri vdi ba 
nguyen td cacbon lan can nam d dinh cua mdt tam giac deu. Cac ldp lan can 
lien kei vdi nhau bang tuong tac yeu, nen cac ldp de tach khdi nhau. Do cau 
true nay ma than chi mem, khi vach tren giay nd de lai vach den gdm nhieu ldp 
tinh the. 

3. Fuleren 

Fuleren gdm cac phan td CgQ, C^Q, ... Phan td C^Q cd cau true hinh eau rdng, 

gdm 32 mat, vdi 60 dinh la 60 nguyen tu cacbon. Fuleren dugc phat hien 

nam 1985. 

Cac loai than dieu che nhan tao nhu than gd, than xuong, than mugi, ... dugc 
ggi chung la cacbon vo dinh hinh. liian gd, than xuong cd cau tao xd'p, nen 
ehung cd kha nang hap phu manh cac chai khi va chai tan trong dung dich. 

Il l - TINH CHAT HOA HOC 

Trong cac dang tdn tai cua cacbon, cacbon vd dinh hinh boat dgng hon ca ve 
mat hoa hgc. Tuy nhien, d nhiet do thudng cacbon kha tro, cdn khi dun ndng 
nd phan dng dugc vdi nhieu chai. 

Trong cac phan dng oxi hoa - khu, don chai cacbon cd the tang hoac giam so 
oxi hoa, nen nd the hien tinh khd hoac tinh oxi hoa Tuy nhien, tinh khu van la 
tinh chai chu yeu cua cacbon 

1. Tinh khu 

a) Tdc dung vdi oxi 

Cacbon chay duge trong khdng khi, phan dng toa nhieu nhiet : 

0 , 0 + 4 

C + 0 , - ^ - ^ COo 
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6 nhiet do eao, cacbon lai khu dugc CO, theo phan dng : 

COT + C > 2CO 

Do dd, san pham khi ddi cacbon trong khdng khi, ngoai khi COj edn ed mgt it khf CO. 

b) Tdc diing vdi hgp chdt 

O nhiet do cao, cacbon cd the' khu dugc nhieu oxit, phan img vdi nhieu chai oxi 
hoa khae nhu HNO3, H2SO4 dae, KCIO3,... 

0 0 +4 

Thidu : C + 4HN03(dac )—^ CO2 +4NO2 + 2H2O 

0 o +2 
C + ZnO -^-^ Zn + CO 

2. Tinh oxi hoa 

a) Tdc dung vdi hidro 

O nhiet do cao va cd chat xuc tac, C tac dung vdi khi H2 tao thanh khi CH4 : 

0 „ -4 
C +2H2 ' • '̂ ) CH4 

b) Tdc dung vdi kim loai 

0 nhiet dg cao, C tac dung dugc vdi mgt so kim loai tao thanh cachua kim logi. 
0 ,„ -4 

. Thidu: 4A1 +3 C — ^ AI4C3 

nhom cachua 

IV -UNG DUNG 

Kim cuang dugc dung lam dd trang sdc, che tao mui khoan, dao cat thuy tinh, 
lam bgt mai. 

Than chi dugc diing lam dien cue, lam ndi de na'u chay cac hgp kim chiu nhiet, 
che tao chai bdi tron. lam but chi den. 

Than coc dugc dung lam chai khd trong luyen kim, de luyen kim loai td quang. 

Than go duge dung de ehe tao thude nd den, thud'c phao, ... 

Loai than ed kha nang hap phu manh duge ggi la than hoat tinh. Than hoat tinh 
dugc dung trong mat na phdng ddc va trong cdng nghiep hoa chai. 

Than mugi dugc dung lam chai ddn cao su, de san xuat muc in, xi danh giay, ... 
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TRANG T H A I T U NHIEN 

Trong tu nhien, kim cuong va than chi la cacbon tu do gan nhu tinh khiet. Ngoai 
ra, cacbon cdn cd trong eae khoang vat nhu can.xit (da vdi, da phan, da hoa deu 
chda CaCOj). magiezit (MgC03). dolomit (CaC03.MgC03) (hinh 3.2), ... va la 
thanh phan ehinh eua cac loai than md (than antraxit, than md, than nau, than 
bun, ehdng khae nhau ve tudi dia chai va ham lugng cacbon), dau md, khi thien 
nhien. Hgp chai cua cacbon la thanh phan co sd eua cae te bao ddng vat va thuc 
vat, nen cacbon cd vai trd rai ldn ddi vdi su sd'ng. 

Nude ta cd md than antraxit ldn d Quang Ninh, mdt sd md than nhd hon d 
Thanh Hoa, Nghe An, Quang Nam, ... 

a) Canxit b) Dolomit 

Hmh 3.2. Mgt sd khodng vat chua cacbon 

c) Magiezit 

VI -OIEU CHE 

Kim cuang nhdn tao duge dieu ehe td than chi, bang each nung than chi 
0 khoang 2000 °C, dudi ap suat 50 den 100 nghin atmotphe vdi chai xuc tac 
la sat, erom hay niken. 

Than chi nhdn tao dugc dieu che' bang each nung than ede d 2500 - 3000 °C 
trong Id dien, khdng cd mat khdng khi. 

Than coc dugc dieu che bang each nung than md khoang 1000 °C trong Id cdc, 
khdng ed khdng khi. 

Than mo dugc khai thac true tiep td cae via than nam d cac dg sau khae nhau 
dudi mat dai. 

Than go duge tao nen khi ddi gd trong dieu kien thieu khdng khi. 

Than mugi dugc tao nen khi nhiet phan metan cd chai xuc tac : 

CH, t . xt ^ C + 2HT 
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BAI TAP 

1. Tai sao hau het cac hgp chai cua cacbon lai la hgp chai cgng hoa tn ? 

2. Tfnh oxi hoa cua cacbon the hien d phan dng nao trong cac phan dng sau ? 

A. C + O2 > CO2 

B. C + 2CuO > 2Cu + CO2 

C. 3C + 4AI > AI4C3 

D. C + H2O > CO + H2 

3. Tinh khd cua cacbon the hien d phan dng nao trong cac phan dng sau ? 

A. 2C + Ca > CaC2 

B. C + 2H2 > CH4 

C. C + CO2 > 2C0 

D. 3C + 4AI > AI4C3 

4. Lap phUdng trinh hoa hpe cua cac phan dng sau day : 

a) H2SO4 (dac) + C — ^ S02'+ CO2 + ? 

b) HNO3 (dac) + C > NO2 + CO2 + ? 

c) CaO + C — ^ CaC2 + CO 

d) Si02 + C — ^ Si + CO 

5. Ddt mdt m iu than da (chda tap chai khdng chay) cd khdi lugng 0,600 kg trong oxi dU, 

thu dupc 1,06 m^ (dktc) khf cacbonic. Tinh thanh phan phan trSm khdi lUdng cua 

cacbon trong mau than da tren. 
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HOP CHAT CUA CACBON 

& Biei tinh chat, dieu che, ung dung cua cac oxit cacbon va 

mudi cacbonat. 

A - CACBON MONOOXIT 
I - TiNH CHAT VAT Li 

Cacbon monooxit (CO) la chai khi khdng mau, khdng mui, khdng vi, hoi nhe hon 
khdng khi, rai it tan trong nudc, hoa ldng d -191,5 °C, hoa ran d -205,2 °C, 
rai ben vdi nhiet. Khi CO rat dgc. 

li - TiNH CHAT H O A H O C 

1. Cacbon monooxit ia oxit khong tao muoi (oxit trung tinh) 

CO khdng tac dung vdi nudc, axit va dung dich kiem d dieu kien thudng. 

2. Tinh khu 

Khi ddt ndng, khi CO chay trong oxi hoae trong khdng khi, cho nggn Ida mau 
lam nhat va toa nhieu nhiet : 

+2 ,0 +4 
2 CO +O2 -^—> 2CO2 

Vi vay, khi CO duge su dung lam nhien lieu khf. 

O nhiet do cao, khi CO khu dugc nhieu oxit kim loai. 

+2 +4 
Thidu: Fe203-h3CO — i - ^ 2 F e + 3 C 0 2 

Tfnh chai nay dugc dung trong luyen kim de khu cac oxit kim loai. 

Ill -DIEU CHE 

1. Trong phong thi nghiem 

Khf CO duge dieu che bang each dun ndng axit fomie (HCOOH) khi cd mat 
H2SO4 dac 

HCOOH ^250,6,0,^" ^ ^ ^ ^ ^ 
2O 
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Trong cong nghiep 

Khf CO thudng dugc san xuai bang each cho 
hoi nudc di qua than nung dd : 

4050 °C 
C + H^O ^ CO + H^ 

Hdn hgp khi tao thanh dugc ggi la khi than 
uat, chua trung binh khoang 44% CO, 
edn lai la cac khi khae nhu CO2, Hj, N,, ... 

Khi CO edn dugc san xuat trong cac Id gas 
(hinh 3.3) bang each thdi khdng khi qua than 
nung dd. O phan dudi cua Id, cacbon chay 
thanh cacbon dioxit. Khi di qua ldp than nung 
dd, CO2 bi khu thanh khi CO : 

CO2 + C 2C0 Hinh 3.3. So dd Id gas 

Hdn hgp khi thu duge ggi la khi Id gas (khi than kho). Trong khf Id gas, CO thudng 

chie'm khoang 25%, ngoai ra cdn cd Nj, COj va mdt lugng nhd eae khi khae. 

Khi than udt, khi Id gas deu dugc dung lam nhien lieu khi. 

B - CACBON DIOXIT 
I - TiNH CHAT VAT Li 

Cacbon dioxit (CO2) la chai khf khdng mau, nang gap 1,5 lan khdng khf, tan 

khdng nhieu trong nudc : C) dieu kien thudng, 1 ht nude hoa tan dugc 1 ht khi CO2. 

O nhiet do thudng, dudi ap suat 60 atm, khi CO2 se hoa thanh chat long khdng 

mau, linh dgng. Ci trang thai ran. COj tao thanh mdt khdi trdng, ggi la 

"nudc da khd". Nude da khd khdng ndng chay ma thang hoa , dugc dung de tao 

mdi trudng lanh khdng cd hoi am. 

CO2 la chai gay nen hieu dng nha kfnh, lam eho Trai Dat bi ndng len. 

II - TiNH CHAT H O A H O C 

Khi CO2 khdng chay va khdng duy tri su chay eua nhieu chai, nen ngudi ta 

thudng dung nhung binh tao khf CO2 de dap tat cac dam chay. 
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COj la o.xit axit, khi tan trong nude mdt lugng nhd COj ket hgp vdi nudc 

tao thanh dung dich axit cacbonic : 

CO2 (k) + H2O (/) ^=^ H2CO3 (dd) 

III - O l i u CHE 

1. Trong phong thi nghiem 
CO2 duge dieu che bang each cho dung dich HCl tac dung vdi da vdi : 

CaCOj + 2HC1 > CO21 + CaCl, + H2O 

2. Trong cong nghiep 

Khf CO2 dugc thu hdi tu qua trinh ddt chay hoan toan than de eung cap nang 

lugng cho cac qua trinh san xuat khae. Ngoai ra, khf CO2 edn dugc thu hdi td 

qua trinh chuyen hoa khf thien nhien, cae san pham dau md, ... ; qua trinh nung 

vdi; qua trinh len men rugu td dudng glucozo. 

C - AXIT CACBONIC VA MUOI CACBONAT 
I - AXIT CACBONIC 

Axit cacbonic (H2COJ) rat kem ben, chi tdn tai trong dung dich loang, de bi 

phan huy thanh CO2 va H2O. Trong dung dich, axit nay phan li hai nac, chu yeu 

— 7 7 — 

thanh cac ion H+ va HCO3 va ehi tao thanh mdt lugng rat nho CO3 : 

H2CO3 ( > H+ + HCO3 

HCO3 ( > H++CO3" 

Axit cacbonic tao ra hai loai mudi : Mudi cacbonat chda ion C03~ (Na2C03, 

CaC03, ...) ; mudi hidrocacbonat chda ion HCO3 (NaHCOj, Ca(HC03)2,...). 

II - MUOI CACBONAT 

1. Tinh chat 
a) Tinh tan 

Mudi cacbonat cua kim loai kiem, amoni va da sd cac mudi hidrocacbonat de 
tan trong nudc. Mudi cacbonat cua kim loai khae khdng tan trong nudc. 
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b) Tdc dung vdi axit 

Mud'i cacbonat, cung nhu mudi hidrocacbonat, tac dung de dang vdi dung dich 
axit, cho khi CO2 thoat ra. 

Thi du : NaHC03 + HCl > NaCl + CO2T + H2O 

HCO3 + H+ > CO2I' +H2O 

Na2C03 + 2HC1 > 2NaCl + C02t + H2O 

CO^" + 2H+ > C02t +H2O 

c) Tdc dung vdi dung dich kiem 

Cae mudi hidrocacbonat tac dung de dang vdi dung dich kiem. 

Thi du : NaHC03 + NaOH > NajCOj + H2O 

HCO3 + OH- > col' +H2O 

d) Phdn iing nhiet phdn 

Mudi cacbonat trung hoa cua kim loai kiem ben vdi nhiet. Mudi cacbonat 
trung hoa cua kim loai khae, cung nhu mudi hidrocacbonat, bi nhiet phdn buy. 

Thi du : MgC03 (r) — ^ MgO (r) + CO2 (k) 

2NaHC03(r) — ^ Na2C03 (r) + CO2 (k) + H2O (k) 

2. ling dung 

Canxi cacbonat (CaCOj) tinh khiet la chai bdt mau trang, nhe, dugc dung lam 

chat ddn trong mgt so nganh cdng nghiep. 

Natri cacbonat khan (Na2C03, cdn ggi la soda khan) dugc dung trong cdng 

nghiep thuy tinh, dd gdm, bgt giat, ... 

Natri hidrocacbonat (NaHC03) dugc dung trong cdng nghiep thuc pham. 

NaHCOj cdn dugc dung lam thud'c giam dau da day do thda axit. 
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BAI TAP 

1. Lam the nao de loai hoi nudc va khf CO2 cd lan trong khi CO ? Viei cac phuong trinh 

hoa hgc. 

2. Cd ba chai khf gom CO, HCl va SO2 dUng trong ba binh rieng biet. Trinh bay phuong 

phap hoa hpe de phan biet tung khi. Viet cac phUdng trinh hoa hoc. 

3. Dieu nao sau day khong dung cho phan dng cua khf CO vdi khi O2 ? 

A. Phan dng thu nhiet. 

B. Phan dng toa nhiet. 

C. Phan dng kem theo sU giam the tich. 

D. Phan Ung khdng xay ra d dieu kien thudng. 

4. a) Khi dun ndng dung djch canxi hidrocacbonat thi cd ket tua xuat hien. Tong cac he 

sd tl lugng trong phuong trinh hoa hpe ciia phan dng la 

A. 4 B. 5 C. 6 D. 7 

b) Khi cho du khi CO2 vao dung dich chda ket tiia canxi cacbonat, thi ket tua se tan. 

Tong cac he sd tl lupng trong phuong trinh hoa hoc cija phan dng la 

A. 4 B.S C. 6 D. 7 

5. Cho 224,0 ml khi CO2 (dktc) ha'p thu het trong 100,0 ml dung dich kali hidroxit 0,200M. 

Tinh khdi lugng cua nhdng chai cd trong dung djch tao thanh. 

6. Nung 52,65 g CaC03 d 1000 °C va cho toan bg lUdng khi thoat ra hap thu hei vao 

500,0 ml dung djch NaOH 1,800M. Hdi thu dugc nhdng mudi nao ? Khdi lUOng la 

bao nhieu ? Biet rang hieu suai cua phan dng nhiet phan CaC03 la 95 %. 
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SILIC VA HOP CHAT CUA SILIC 

& Biei nhung tinh chai dac trung cua silic va hap chai cua nd. 

& Biei nhung ung dung quan trong cua silic trong cac nganh ki 

thuat nhu luyen kim, ban d in , dien tu, ... 

A - SILIC 
Silic d d thd 14, nhdm IV A, chu ki 3 cua bang tuan hoan. Cau hinh electron 
cua nguyen td silic la ls-2s-2p(>3s-3p-. ldp ngoai cung ed 4 electron, nen trong 
cac hgp chai, nguyen tu silic ed the tao dugc tdi da 4 lien ket cdng hoa tri vdi 
cae nguyen td khae. 

I - TiNH CHAT VAT Li 
Silic (Si) tdn tai d hai dang : silic tinh the' va silic vd dinh hinh. 

Silic tinh the cd eau true gid'ng kim cuong, mau xam, cd anh kim, cd tfnh 

ban dan, ndng chay d 1420 °C. 

Silic vd dinh hinh la chai bdt mau nau. 

II - TiNH CHAT HOA HOC 

Cung gidng nhu cacbon. silic ed eae so oxi hoa - 4 , 0, +2 va +4 (so oxi hoa +2 
ft dae trung ddi vdi silic). Trong cac phan dng oxi hoa - khd, silic the hien tinh 
khu hoae tinh oxi hoa. Silic vd dinh hinh boat dgng hon silic tinh th^. 

1. Tinh khu 

a) Tdc dung vdi phi kim 

Silic tac dung true tiep vdi flo d dieu kien thudng ; vdi clo, brom, iot, oxi khi 
dun ndng : vdi cacbon, nito, luu huynh d nhiet do rai cao. 

Thidu : 
0 
Si 

0 
Si 

+ 2F2 

+ O2 

V 

/ 

} 

+4 
SiF4 

silic tetraflorua 

+4 
SiOj 

silic dioxit 
b) Tdc dung vdi hgp chdt 

Silic tac dung tuong ddi manh vdi dung dich kiem, giai phdng khf hidro : 

0 +4 
Si +2NaOH + H20 > Na2Si03 + 2H2T 
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0 
2Mg + Si -^-^ MgjSi 

magie silixua 

2. Tinh oxi hoa 

6 nhiet do cao, silic tac dung vdi cae kim loai nhu canxi, magie, sat, tao thanh 
silixua kim loai. 

Thi du : 

III - TRANG T H A I T U N H I E N 

Silic la nguyen td phd bien thd hai, sau oxi, chiem gan 29,5% khdi lugng vd 
Trai Dai. Trong tu nhien khdng cd silic d trang thai tu do, ma chi gap d dang 
hgp chai : chu yeu la silic dioxit ; cac khoang vat silicat va aluminosilicat 
nhu cao lanh, mica, fenspat, da xa van, thach anh (hinh 3.4),... 

Hinh 3.4. 
Cdc tinh the thach anh 

IV - UNG DUNG 

Silic sieu tinh khiet la chai ban dSn, dugc di:mg trong ki thuat vg tuyen va dien 
tu, de' che tao te bao quang dien, bg khuech dai, bg ehinh luu, pin mat trdi, ... 

Trong luyen kim, silic dugc dung de tach oxi khdi kim loai ndng chay. Ferosilic 
la hgp kim dugc dung de che tao thep chiu axit. 

V-OIEU CHE 

Silic dugc dieu che bang each dung chai khd manh nhu magie, nhdm, cacbon 
khu silic dioxit d nhiet do cao. 

t° 
Thi dii : SiOj + 2Mg > Si + 2MgO 
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B - HOP CHAT CUA SILIC 

I - SILIC DIOXIT 

Silic dioxit (SiO^) la chai d dang tinh the, ndng chay d 1713 °C, khdng tan 

trong nudc. 

Silic dioxit tan cham trong dung dich kiem dac, ndng, tan de trong kiem ndng chay: 

Si02 + 2NaOH '° > Na2Si03+H20 

Silic dioxit tan duge trong axit flohidric : 

Si02+4HF -> SiF4 + 2H2O 

Dua vao tinh chai nay, ngudi ta dung dung dich HF de khae ehu va hinh len 
thuy tinh. 

Trong tu nhien, silic dioxit tdn tai dudi dang cat va thach anh. Silic dioxit la 
nguyen lieu quan trgng de san xuat thuy tinh, dd gdm, ... 

II - AXITSILIXIC 

Axit silixic'-^^ (H2Si03) la chai d dang keo, 

khdng tan trong nudc, dl mai nudc khi dun 
ndng. Khi say khd, axit silixic mat mdt phan 
nudc. tao thanh vat lieu xd'p la silica gen 
(hinh 3.5). Do ed tdng dien tfch be mat rai ldn, 
silieagen cd kha nang hap phu manh, thudng 
dugc dung de hut hai am trong cac thung dung 
hang hoa. 

Axit silixic la axit rat ye'u, yeu hon ca axit 
cacbonic, nen de bi khf cacbon dioxit day ra 
khdi dung dich mudi silicat : 

Hinh 3.5. Silieagen 

Na^SiO.+COn H2O -̂  Na,CO,+H,SiO,i 

III - MUOI SILICAT 

Axit silixic de tan trong dung dich kiem, tao thanh mudi silicat. Chi ed silicat 
kim loai kiem tan dugc trong nudc. Dung dich dam dae cua Na2Si03 va K2Si03 
dugc ggi la thuy tinh long. Vai hoac gd tam thuy tinh long se khd bi chay. Thuy 
tinh long edn duge dung de ehe tao keo dan thuy tinh va sd. 

' Axit silixic tdn tai d mot sd dang : H4Si04 (axit orthosilixic), HjSiOj (Axit metasilixic),. 
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BAI TAP 

1. Neu nhung tfnh chai hoa hpe gidng nhau va khae nhau gida silic va cacbon. Viei cac 

phuong trinh hoa hpe de minh hoa. 

2. Sd oxi hoa cao nhai cua silic the hien d hgp chai nao sau day ? 

A. SiO 

B. SiOj 

C. SiH4 

D. Mg2Si 

3. Khi cho nudc tac dung vdi oxit axit thi axit se khong dugc tao thanh, neu oxit axit dd la 

A. cacbon dioxit 

B. lUu huynh dioxit 

C. silic dioxit 

D. dinito pentaoxit 

4. Td Si02 va cac hoa chai can thiet khae, hay viei phUdng trinh hoa hgc cua cac phan 
dng dieu che axit silixic. 

5. Phuang trinh ion rut gpn : 2H+ + SiOf" > H2Si03i dng vdi phan dng gida cac 

chai nao sau day ? 

A. Axit cacbonic va canxi silicat 

B. Axit cacbonic va natri silicat 

C. Axit clohidric va canxi silicat 

D. Axit clohidric va natri silicat 

6. Cho hdn hpp silic va than cd khdi lupng 20,0 g tac dung vdi lupng dU dung djch NaOH 
dac, dun ndng. Phan dng giai phdng ra 13,44 lit khf hidro (dktc). 

Xac djnh thanh phan phan tram khdi lupng cua silic trong hon hpp ban dau, biet rang 
phan dng xay ra vdi hieu suai 100%. 
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CONG NGHIEP SILICAT 
& Biei thanh phin hoa hoc va tinh chai cua thuy tinh, dd gdm, 
xi mang. 

& Biei phuang phap san xuai cac loai vat lieu tren tu ngudn 
nguyen lieu cd trong tu nhien. 

Cdng nghiep silicat bao gdm cac nganh san xuai thuy tinh, dd gdm, xi mang td 
nhung hgp chai thien nhien eua silic va cae hoa chai khae. 

A - THUY TINH 

I - T H A N H PHAN H O A H O C VA TiNH CHAT CUA THUY TINH 
Thuy tinh loai thdng thudng dugc dung lam cda kfnh, chai, Ig.... la hdn hgp ctia 
natri silicat. canxi silicat va silic dioxit. Thanh phan hoa hgc gan dung cua thuy 
tinh loai nay thudng duge viei dudi dang cac oxit : Na20.Ca0.6Si07. 

Thuy tinh khdng cd nhiet dg ndng chay xac dinh. Khi dun ndng, nd mem dan 
rdi mdi chay, vi vay ed the tao ra nhirng dd vat va dung cu cd hinh dang nhu y mud'n. 

Thuy tinh loai thdng thudng dugc san xuai bang each nau chay mdt hdn hgp 
gdm cat trang, da vdi va soda d 1400 °C. 

II - M O T SO LOAI T H U Y TINH 
Ngoai loai thuy tinh thong thudng neu tren, cdn 
cd mdt sd loai thuy tinh khae, vdi thanh phan 
hoa hgc va cdng dung khae nhau. 

Khi nau thuy tinh, neu thay soda bang K^CO:; 
thi thu dugc thuy tinh kali, cd nhiet dg hoa mem 
va nhiet do ndng chay cao hon. Thuy tinh kali 
dugc dung lam dung cu thf nghiem : cdc, d'ng 
nghiem, binh cau. ... : che tao thau kfnh, lang 
kfnh, ... (hinh 3.6). 

Thuy tinh chua nhieu chi oxit de ndng chay va 
trong sudt, duge dung lam dd pha le. 
Thuy tinh thach anh duge san xuat bang each 
nau chay silic dioxit tinh khiet. Loai thuy tinh 
nay cd nhiet do hoa mem eao. cd he so nd nhiet 
rai nhd, nen khdng bi nirt khi bi ndng, lanh 
ddt ngdt. 

Hinh 3.6. Thuy tinh dugc 
su dung ldm thdu kinh vd 
guong trong kinh hien vi 
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Khi cho them oxit cua mdt sd kim loai, thuy tinh se co mdu khae nhau, do tao 

nen cac silicat cd mau. Thf du, erom (111) oxit (CrjOg) cho thuy tinh mau luc, 

coban oxit (CoO) cho thuy tinh mau xanh nudc bien. 

B - DO GOM 
Do gdm la vat lieu duge che tao chu yeu tu dai set va cao lanh. Tuy theo 
cdng dung, ngudi ta phan biet : gdm xay dung, gdm ki thuat va gdm dan dung. 

I - GACH, NGOI 
Gaeh va ngdi thudc loai gdm xay dung. Phdi lieu de san xudt chung gdm dat 
set va'cat, nhao vdi nude thanh khdi deo, sau dd tao hinh, say khd va nung d 
900 - 1000 °C. 

II - SANH, SO 

1. Sanh 

Dai set sau khi nung khoang 1200 - 1300 °C thi bie'n thanh sdnh. Sanh la vat 
lieu cdng, gd keu, cd mau xam hoae nau. De cd dg bdng va ldp bao ve khdng 
tha'm nude, ngudi ta tao mdt ldp men mdng d be mat cua dd sanh. 

2. Sd 

Su la vat lieu cdng, xd'p, cd mau trang, gd keu. Phdi lieu de san xuat sd gdm 
cao lanh, fenspat, thach anh va mdt so oxit kim loai. Do sd dugc nung hai lan : 
lan dau d 1000 °C, sau dd trang men va trang tri, rdi nung lan thd hai d nhiet 
do cao ban, khoang 1400 - 1450 °C. 

Sd ed nhieu loai: su dan dung, sd ki thuat. Sd ki thuat duge dung de che tao cac 
vat each dien, tu dien, buzi danh Ida, chen chiu nhiet, dung eu thi nghiem,... 

Lang gdm Bat Trang (Ha Ndi), cae nha may sd Hai Duong, Ddng Nai, ... 
la nhirng co sd san xuat dd gdm, su ndi tieng d nudc ta. 

Hmh 3.7. 
Dd sd Hdi Duang 
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C - XI M A N G 

I - T H A N H PHAN H O A HOC 

Xi mang thudc loai vat lieu ket dfnh, duge dung trong xay dung. Dd la chat bdt 

min, mau luc xam, thanh phan chinh gdm eae canxi silicat 3CaO.SiOi, 

2CaO.Si02 va canxi aluminat 3CaO.Al203 

II - PHUONG PHAP SAN XUAT 

Xi mang dugc san xuai bang each nghien nhd da vdi, trdn vdi dai set cd nhilu 
SiO, va mgt ft quang sat, rdi nung hdn hgp trong Id quay (hinh 3.8) hoac 16 

dthig d 1400 - 1600 °C. Sau khi nung, thu dugc mdt hdn hgp ran mau xam gpi 
la clanhke. Nghien clanhke nay vdi thach cao (khoang 5%) va mgt so chai phu 
gia khae thanh bdt min, se dugc xi mang. 

I Nguyen lieu 

Than bui 

Clanhke 

Hinh 3.8. Sgdd Id quay sdn xud't clanhke 

III - QUA TRINH DONG CUNG CUA XI M A N G 

Trong xay dung, xi mang dugc trgn vdi nudc thanh khdi nhao, sau vai gid se 
bat dau ddng eung lai. Qua trinh ddng ciing cua xi mang chu yeu la su ket hgp 
cac hgp chai cd trong xi mang vdi nudc, tao nen nhirng tinh the' hidrat dan xen 
vao nhau thanh khdi cdng va ben. Do dd, trong qua trinh xi mang ddng cdng, 
ngudi ta thudng phai tudi nudc. 

Hien nay, trong cdng nghiep cdn san xuat cac loai xi mang cd nhung tfnh nang 
khae nhau : xi mang chiu axit, xi mang chiu nude bien,... 

O nude ta cd nhieu nha may xi mang ldn nhu cac nha may xi mang Hai Phdng, 
Hoang Thach, Chinfon, Bim Son, Ha Tien, Hoang Mai,... 
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BAI TAP 

1. Dua vao tinh chai nao cua thuy tinh de tao ra nhdng vat dung cd hinh dang 

khae nhau ? 

2. Mpt loai thuy tinh cd thanh phan la Na2Si03, CaSi03 va Si02. Viei phUdng trinh 

hoa hpe de giai thich viec dung axit flohidric de khae chd len thuy tinh dd. 

3. Mpt loai thuy tinh thudng chda 13,0% natri oxit; 11,7% canxi oxit va 75,3% silic dioxit 

ve khdi lupng. 

Thanh phan cua thuy tinh nay dugc bieu di ln dudi dang cac oxit la : 

A. 2Na20.Ca0.6Si02 

B. Na20.Ca0.6Si02 

C. 2Na2O.6CaO.SiO2 

D. Na2O.6CaO.SiO2 

4. Cac hpp chai canxi silicat la hop phan chinh ciia xi mang. Chung cd thanh phan nhu 

sau ; CaO - 73,7%, Si02 - 26,3% va CaO - 65,1%, Si02 - 34,9%. Hdi trong mdi hpp 

chai canxi silicat tren cd bao nhieu moi CaO kei hpp vdi 1 moi 3i02. 
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Tu lieu 
MAC XI MANG CHO BIET DIEU Gl ? 

Xi mang cd nhidu mac khae nhau. Theo tieu chuan Viet Nam, loai xi mang Pooclang 

hdn hap (Portland cement blended, RGB) cd cac mac PCB 30, PCB 40,... ; loai xi mang 

Pooclang trang (White portland cement, PCW) cd cac mac PCW 30, PCW 40,... 

Cac tri sd 30, 40,... chi g^ai han tai trpng (cudng dp nen) tinh bang niutan tren milimet 

vudng (N/mm^) ma miu vua xi mang da hoa rSn cd the chiu duoc khdng bi bie'n dang 

sau 28 ngay bao dudng ke tu khi trdn xi mang vai nuae. 

Sgi THUY TINH VA SOI QUANG 

Khi keo thuy tinh ndng chay qua mpt thiei bi cd nhieu Id nhd, ta dugc nhung sgi cd 

dudng ki'nh tu 2 den 10)am (1 ^m = lO^^m) gpi la sgi thuy tinh. 

Bang phuang phap li tam hoac thdi khdng khi nen vao ddng thuy tinh ndng chay, ta thu 

dugc nhung sgi ngin ggi la bdng thuy tinh. Sgi thuy tinh khdng gidn va rai dai, cd do 

chiu nhiet, dp ben hoa hpe va dp each dien cao, do dSn nhiet thap. 

Nguyen lieu de san xuai sgi thuy tinh dd kiem, re tien, viec san xuai kha dan gian, 

nen hien nay dugc dung rgng rai trong cac iTnh vuc kT thuat khae nhau : san xuai chai 

deo thuy tinh ; lam vat lieu Ige ; ehe tao vat lieu each dien ; may ao bao hg lao ddng 

chd'ng chay, chdng axit; lot each nhiet eho eae cdt chung cai ; lam vat lieu kei ca'u trong 

che tao may, xay dung ; che tao sgi quang,... 

Sgi quang, edn ggi la sgi d in quang, la loai sgi bang thuy tinh thach anh dugc che tao 

dae biet, ed do tinh khiei eao, cd dudng kfnh tu vai mieromet den vai ehue micromet. 

Do ed eau tao dae biet, nen sai quang truyen dugc xung anh sang ma eudng do bi 

suy giam rai it. Sgi quang dugc dung de tai thdng tin da dugc ma hoa dudi dang tin hieu 

xung laze; Mdt cap sgi quang nhd nhu sgi tdc eung cd the truyen dugc 10 000 cudc 

trao ddi dien thoai eung mdt lue. Hien nay, sgi quang la ca sd eho phuang tien 

truyen tin hien dai, phat trien cdng nghe thdng tin, mang internet dieu khien tu ddng, 

may do quang hoc,... 

Cap quang la cac sgi quang duge bgc eae ldp ddng, thep va nhua. 
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LUYEN TAP 

TINH CHAT CUA CACBON, SILIC 

VA CAC HOP CHAT CUA CHUNG 

& Nam vung cac tinh chai ca ban cua cacbon, silic, eae hgp 
chai oxit, axit va mudi cua chung. 

£i7 Van dung eae kie'n thue ea ban neu tren de giai cac bai tap. 

I - KIEN THUC CAN N A M VUNG 

• 
DON 

CHAT 

OXIT 

^^^^^^^^^^acboi^^^^^^^^H 

• Cac dang thu hinh : kim cUOng, 
than chi, fuleren, ... 

• Cacbon chu ye'u the hien tfnh khd : 

0 ,„ +4 

C + 2 C u O - ^ 2 C u + C02 

• Cacbon cdn the hien tfnh oxi hoa : 

0 ,0 ^ 

3C+4AI-UAI4C3 

CO, CO2 

CO : • la oxit trung tfnh (khdng tao muoi) 

• c6 tfnh khii manh : 

+2 0 +4 

4C0 + Fe304 - U S F e + 4CO2 

CO2 : • la oxit axit. 

• c6 tfnh oxi hoa : 

+4 ,0 0 

C02+2Mg-!-^C + 2MgO 

• lan trong nudc, tao ra dung 
dich axit cacbonic. 

^^^^^^^^^i i i^^^^^^^^^H 

• Cac dang thii hinh : silic tinh the va silic 
vd djnh hinh. 

• Silic the hien tfnh khU : 

0 , 0 + 4 
Si + 2F2-^SiF4 

• Silic the hien tfnh oxi hoa : 

0 ,„ -4 
Si + 2 M g - ^ M g 2 S i 

SIO2 

• Tac dung vdi kiem ndng chay : 

S i02+2NaOH-^Na2S i03 + H p 

• Tac dung vdi dung dich axit HF : 

S i 0 2 + 4 H F — > S i F 4 + 2 H p 
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AXIT 

MUOI 

:.5.."4f' 

Axit cacbonic (H2CO3) 

• Khdng ben, phan huy thanh CO2 
va H2O. 

• La axit ye'u, trong dung dich phan li 
hai nac. 

Muoi cacbonat 

• Mudi cacbonat cija kim loai kiem d l 
tan trong nudc va ben vdi nhiet. 
Cac mud'i cacbonat khae ft tan va bi 
nhiet phan : 

CaC03-^CaO + C02 

• Mud'i hidrocacbonat de tan va d i bj 
nhiet phan : 

Ca(HC03)2AcaC03 + C02 + H p 

Axit silixic (H2Si03) 

• 6 dang ran, ft tan trong nUdc. 
• La axit rai ye'u, ye'u han ca axit 
cacbonic. 

1 

Mudi silicat 
• Mud'i silicat cua kim loai kiem d l tan 
trong nudc. 
• Dung dich dam dSc cua Na2Si03, 
K2Si03 dupc gpi la thuy tinh Idng, co 
nhieu Ung dung trong thuc te. 

II - BAI TAP 

1. Neu nhUng diem gidng nhau va khae nhau ve tinh chai gida cacbon dioxit va silic dioxit. 

2. Phan Ung hoa hpe khdng xay ra d nhdng cap chat nao sau day ? 

a) C va CO c) K2CO3 va SiOj e) CO va CaO h) SiOj va HCl 

b) CO2 va NaOH d) HjCOg va NajSiOg g) CO2 va Mg i) Si va NaOH 

3. Cd cac chai sau : COj, NajCOj, C, NaOH, Na2Si03, H2Si03. Hay lap thanh mdt day 
chuyen hoa giUa cac chai va viei cac phUdng trinh hoa hpe. 

4. Cho 5,94 g hdn hpp K2CO3 va Na2C03 tac dung vdi dung dich H2SO4 dU thu dUdc 

7,74 g hon hpp cac mudi khan K2SO4 va Na2S04. Thanh phan cua hdn hpp dau la ; 

A. 3,18 g Na2C03 va 2,76 g K2CO3 C. 3,02 g NajCOj va 2,25 g K2CO3 

B. 3,81 g Na2C03 va 2,67 g K2CO3 D. 4,27 g Na2C03 va 3,82 g K2CO3 

Hay chpn dap sd dung. 

5. De ddt chay 6,80 g hon hpp X gom hidro va cacbon monooxit can 8,96 Ift oxi (do d dktc). 
Xac djnh thanh phan phan tram theo the tich va theo khdi lupng cua hon hop X. 

6. Mpt loai thuy tinh cd thanh phan hoa hpe dupc bieu di in bang cdng thdc 

K20.Pb0.6Si02. Tinh khdi lupng K2CO3, PbCOg va Si02 can dung de cd the san xuai 

dupc 6,77 tan thuy tinh tren. Coi hieu suai cua qua trinh la 100%. 
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Chuang ^ DAICUOWTGVE 4 HOA HOC HITU CO 

& Phdn loai hgp chdt huu ca. 

& Cdc cong thiic bieu diin phdn tii hgp chdt hiiu cava cdch 
thiet lap cdc Mi cong thiic do. 

& Cdc loiii phdn iing hod hgc trong hod hgc hitu ca. 

& Khdi niem vi cdc chdt dong ddng, dong phdn. 
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MO OAU 
VE HOA HOC HIJU CO 

& Biei duge mgt sd dac diem eua hgp chai huu ea. 

& Biei each phan loai hgp chai huu co. 

& Khai niem so lugc ve phan tieh nguyen to. 

I - KHAI NIEM VE HOP CHAT H U U CO VA HOA HOC HUU CO 

Hop chai hdu co la hop chai eua cacbon (trd CO, COj, mudi cacbonat, 

xianua, cacbua...). 

Khae vdi hop chai vd eo, trong thanh phan hop chai hiru co nhai thiet phai co 
cacbon, hay gap hidro, oxi, nito, sau dd den halogen, luu huynh,... 

Hoa hoe hdu eo la nganh Hoii hoc nghien cdu eae hop chai hiru co. 

II - PHAN LOAI HOP CHAT HUU CO 
Cd nhieu each de phan loai hop chai huu co, trong dd hay dung each phan loai 
dira theo thanh phan cac nguyen td tao nen hop chai huu eo. 

HOP CHAT HUU CO 

HieROCACBON 

Phan tU chi chUa cac 
nguySn ti i cacbon va hidro 

DAN XUAT CUA HIOROCACBON 

Phan td cd nguyen tu nguyen td 
khae thay the nguyen td hidro cua 
hidrocacbon 

Hidrocacbon Hidrocacbon Hidrocacbon 
no khong no tham 

Din 
xuat 

halogen 

Ancol, 
phenol, 

ete 

Andehit, 
xeton 

Amin, 
nitro 

Axit, 
este 

Hop ^ 
chai 
tap 

churc, 
polime 
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Ngudi ta cung thudng phan loai hop chai huu co theo mach cacbon : 

- Hgrp chai hdu co mach vdng. 

- Hop chai hiru co mach khong vdng. 

Trong mdi loai lai duge chia chi tiet hon. 

III - OAC OIEM CHUNG CUA HOP C H A T HUU CO 

1. Oac diem ca'u tao 

Duge ca'u tao chu yeu td cac nguyen to phi kim cd do am dien khae nhau khdng 
nhieu, nen lien ket hoa hgc trong phan td cac hgp chai hiiu co chU ye'u Id lien 
ke't cgng hod tri. 

2. Tinh chat vat li 

Cae hgp chai huu co thudng ed nhiet do ndng chay, nhiet do sdi thap (d6 
bay hoi). 

Phan ldn cae hgp chai hiiu co khong tan trong nudc, nhung tan nhidu trong eae 
dung mdi hu^ co. 

3. Tinh chat hoa hoc 

Cac hgp chai huu eo thudng kem b6n vdi nhiet va dt chay. 

Phan dng hoa hgc cua cae hgp chai huu co thudng xay ra cham va theo nhi6u 
hudng khae nhau trong ciing mdt dieu kien, nen tao ra hdn hgp san pham. 

IV - SO LUOC v i P H A N T I C H NGUYEN TO 

De thiet lap cdng thdc phan tu hgp chai hdu co, can den hanh phan tich dinh 
tinh va dinh lugng cac nguyen td. 

1. Phan tich djnh tinh 

a) Muc dich : Xac dinh nguyen td nao cd trong thanh phan phan tu hgp chai hiru co. 

b) Nguyen tdc : Chuyen eae nguyen td trong hgp chai hiru co thanh eae chai 
vd CO don gian rdi nhan biei chung bang cac phan dng dac trung. 

c) Phuang phdp tien hdnh : Trong phdng thi nghiem, de xac dinh dinh tinh 
cacbon va hidro, ngudi ta nung hgp chai huu co vdi CuO de chuyen nguyen td 
C thanh CO2, nguyen td H thanh HjO (hinh 4.1). 
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MJiu trang cua CUSO4 khan 
chuyen thSnh mau xanh cua mu6'l 
ngam nudc CUSO4.5H2O, 
xac nhSn c6 H 
trong hop chat nghl§n cOfu. 

Su tao thanh ket tua trSng 
cua CaCOs xac nhSn c6 C 
trong hpp chSt hull ca 

Hinh 4.1. Thi nghiem .\dc dinh dinh tinh C, H 

CO trong glucoza 

Phuong phap xae dinh nguyen td N trong mdt sd hgp chai don gian la chuyen 
nguyen td N trong hgp chai hiiu co thanh NH3 rdi nhan biet bang giay quy tim am. 

2. Phan tich djnh luong 

a) Muc dich : Xac dinh thanh phan phan tram ve khdi lugng cac nguyen td trong 
phan tu hgp chai huu co. 

b) Nguyen tdc 

can mgt khdi lugng chinh xac hgp chai hiiu co, sau dd chuyen nguyen td C 
thanh CO2 ; nguyen td H thanh H-,0 ; nguyen td N thanh N2,... 

Xae dinh chinh xae khdi lugng hoac th^ tich ciia eae chai CO2, H2O, N-,, ... 

tao thanh, tu dd tinh thanh phan phan tram khdi lugng cua cac nguyen td. 

c) Phuang phdp tien hdnh 

De xac dinh thanh phan phan tram khdi lugng cae nguyen td C, H, N, O trong 
chai hiru co, ngudi ta tien hanh nhu sau : 

- Nung mgt khdi lugng chinh xae (a gam) hgp chai hdu co chua cac nguyen td 
C, H. O. N da dugc trgn deu vdi bdt CuO. 

- Hap thu hoi H2O va khi CO^ lan lugt bang H2SO4 dac va KOH. Do tang khdi 

lugng eua mdi binh chinh la khdi lugng HjO va COj tuong dng. Khi nito sinh 

ra duge xac dinh chinh xac the tich va thudng duge quy v6 dieu kien tieu chudn 

(dktc). 
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- Tinh khdi lugng H, C, N va phan tram khdi lugng cua chung trong hgp chai 
nghien cdu. 

- Phan tram khdi lugng oxi dugc tinh gian tiep bang each la'y 100% trd di tong 
sd phan tram khdi lugng ciia C, H, N. 

d) Bieu thirc tinh 

mco2-12,0 m„^o-2,0 ¥^2-28,0 
•"c = - ^ ^ te);-H = ^ ^ ; 5 - ( g ) : - , = ^ ^ ^ (g) 

mp .100% m .100% m^ .100% 
Tinh duoc : %C = — ; %H = -^ ; %N = ^ ; 

a a a 

%0 = 100% - %C - %H - %N 

Hien nay cd cae thiei bi hien dai tu ddng phan tich phan tram khdi lugng cua 
hau hei cac nguyen td. 

BAI TAP 

1. So sanh hpp chai vd cO va hpp chai hUu co ve ; thanh phan nguyen td, dac diem lien 

kei hoa hpe trong phan td. 

2. Neu muc dich va phuong phap tien hanh phan tich dinh tinh va dinh lupng nguyen td. 

3. Oxi hoa hoan toan 0,600 gam hpp chai hUu co A thu dupc 0,672 lit CO2 (dktc) 

va 0,720 gam HjO. Tfnh thanh phan phan tram khd'i lupng cua cac nguyen td trong 

phan td chai A. 

4. p-Carofen (chai hdu cO cd trong cu ca rdt) cd mau da cam. Nhd tac dung cua enzim 

trong rupt non, p-caroten chuyen thanh vitamin A nen nd cdn dupe gpi la tien vitamin A. 

Oxi hoa hoan toan 0,67 gam p-caroten rdi dan san pham oxi hoa qua binh (1) dUng 

dung dich H2SO4 dac, sau dd qua binh (2) dung dung dich Ca(0H)2 dU. Ket qua cho 

thay khdi lupng binh (1) tang 0,63 gam ; binh (2) cd 5,00 gam ket tua. Tfnh phan tram 

khd'i lupng cua cac nguyen td trong phan td p-caroten. 
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Bdi W 

21 f 
CONG THUC PHAN TU 
HOP CHAT HUU CQ 
& Biei cdng thuc phan tu, cdng thue dan gian nhai va phuang 
phap xae d|nh cac cdng thuc nay. 
£y Biei giai cac bai tap lap eong thue phan tu hgp ehai huu ea. 

I - CONG THUC OON G I A N NHAT 

1. Ojnh nghia 
Cdng thuc don gian nhai la cong thdc bieu thi ti le tdi gian ve sd nguyen tu ciia 
cac nguyen td trong phan tir. 

2. Cach thiet lap cong thuc don gian nhat 
Thiet lap cong thuc don gian nhai cua hgp chai hiru co C^H O^ la tim ti le : 

mn mu mo 
X ; y : z = Up : Uu, : n ^ = — ^ : — - : —^=^ 

^ " " 12.0 1.0 16,0 

dudi dang ti le giua cac so nguyen tdi gian. 

Trong thirc te, ket qua phan tich dinh lugng cac nguyen td trong phan tu chai 
hiru CO cho biet phan tram khdi lugng cae nguyen to nen ta thudng xae dinh 
cong thuc don gian nhai dua vao sd lieu nay. Dau tien lap ti le : 

%C %H %0 
X ; y : z = : : 

^ 12.0 1,0 16.0 
Sau dd bien ddi he thdc tren ve ti le giua cac sd nguyen tdi gian. 

Thi du : Ket qua phan tich nguyen td hgp chdt X cho biet %C = 40,00% ; 
%H = 6,67%, cdn lai la oxi. Lap cdng thue don gian nhat cua X. 

Gidi : 

Ggi cdng thde phan tu cua X la C^H O^ (vdi x, y, z nguyen duong). 

- Td ket qua phan tieh dinh lugng, lap dugc he thuc : 

_ %-C %H %0 _ 40,00 6,67 53,33 

^ • ^ ' ^ ~ 12,0 • 1,0 • 16,0 ~ 12,0 • 1,0 • 16,0 

- Bien ddi he thde thanh ti le giua cac so nguyen tdi gian : 

%C %H %0 40,00 6,67 53,33 ^ . . . .^ -,-.-. , . . 
X : y : z = : : = : : = 3,33:6,67 : 3,33 = 1 • 2 • 1 

12,0 1,0 16,0 12,0 1,0 16,0 
Vay cdng thdc don gian nhai cua X la CH2O. 
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II - CONG THUC P H A N TU 

1. Ojnh nghla 
Cong thuc phan td la cdng thde bieu thi sd lugng nguyen td cua mdi nguyen td 
trong phan tu. 

2. Quan he giua cdng thuc phan tu va cong thiic don gian nhat 

Thidu : 

Hop chait /msa/BS^ag^ 

Cong thiirc phan td 

Cong thiirc don gian nhat 

Metan 

CH4 

CH4 

Etilen 

C2H4 

CH2 

Ancol etylic 

CjHeO 

CjHgO 

Axit axetic 

C2H4O2 

CH2O 

Glucozo 

CgH.,20g 

CH2O 

Nhdn xet: 
• Sd nguyen tu eua mdi nguyen to trong cdng thue phan tu la sd nguyen Mn sd 
nguyen tu cua nd trong cdng thue don gian nhai. 
• Trong nhieu trudng hgp, cdng thdc phan tu cung chinh la eong thdc don 
gian nhai. 
Thi du : Ancol etylic C2HgO, metan CH4,... 

• Mdt sd chai cd cdng thdc phan tu khae nhau nhung cd eung mdt cdng thdc 
don gian nhai. 
Thi du : Axetilen C^Hj va benzen C^Hg ; axit axetic C2H4O2 va glucozo 

3. Cach thiet lap cdng thuc phan tu hop chait huu co 
a) Dua vdo thdnh phdn phdn trdm khoi luang cdc nguyen to 

Xet so dd: C^HyO^ -> xC + yH + zO 

Khdi lugng: M (g) 12,0.x (g) l,0.y (g) 16,0.z(g) 

Thanh phan phan tram khd'i lugng : 100% % C % H % 0 

M _ 12,0.x _ l,0.y _ 16,0.z 
Tu ti le 

100% %C %H %0 

M.%C _ M.%H _ M.%0 
t aco : X - j2,Q jQQ^̂  ' ^ " 1,0.100% ' ^ " 16,0.100% 

Thi du : Phenolphtalein - chai chi thi mau dung nhan biet dung dich bazo - cd 
phan tram khdi lugng C, H va O lan lugt bang 75,47%, 4,35% va 20,18%. 
Khdi lugng moi phan tu eua phenolphtalein bang 318,0 g/mol. Hay lap 
eong thdc phan td cua phenolphtalein. 
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Gidi : 
Ta thay %C + %H + %0 = 100%, vay thanh phan phan tu phenolphtalein 
gdm ba nguyen td C, H, O nen cd the dat cong thdc phan tu la C^HyO^ (vdi x, 
y, z nguy6n duong). Ta cd : 

318.75,47% ^^ 318.4,35% 318.20,18% , 
X = = 20 ; y = = 14 ; z = = 4 

12,0.100% 1.0.100% 16,0.100% 
Cdng thdc phan tu eua phenolphtalein la C20HJ4O4. 

b) Thong qua cong thuc dan gidn nhdt 

Thi du : Chai huu co X cd eong thdc don gian nhai CHjO va cd khdi lugng moi 

phan tu bang 60,0 g/mol. Xac dinli cdng thde phan tu cua X. 

Gidi : 

Cong thdc phan tu cua X la (CHjO)^^ hay Cj,H2nO^. 

Td Mx = (12,0 + 2.1,0 + 16,0).n = 60,0 ta dugc n = 2. 

Vay X ed cdng thuc phan tu C2H4O9. 

c) Tinh true tiep theo khdi luang sdn phdm ddt chdy 

Thi du : Hgp chai Y chda cac nguyen td C, H, O. Ddt chay hoan toan 0,88 gam Y 

thu dugc 1,76 gam CO2 va 0,72 gam H2O. Ti khdi hoi cua Y so vdi khong khi 

xap xi 3,04. Xac dinh cdng thdc phan td cua Y. 

Gidi : 

0 88 
My = 29,0. 3,04 » 88,0 (g/mol) ; r\y = - ^ = 0,010(mol) ; 

88,0 

"CO2 =^= 0'040(mol); UH^Q = ^ = 0,040(mol). 

Dat cdng thdc phan tu eua Y la C^H^O^ (vdi x, y, z nguyen duong). 

Phuong trinh hoa hgc cua phan iing chay : 

C H O , + (x + ̂ - - ) 0 2 - ^ ^ xCO. + - H , 0 
X y z 4 2 ^ ^ 2 ^ 

y 
1 moi X moi — moi 

2 
0,010 moi 0,040 moi 0,040 moi 
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1 X y 
Tu ti le • = = ^777777 ta duoe x = 4 ; y = 

• 0,010 0,040 2.0,040 

T d M x = 12,0.4+ 1,0.8 + 16,0z = 88,0 ta cd z = 2. 

Vay, eong thdc phan tu cua Y la C4Hg02. 

BAI TAP 

1. Tinh khdi lupng moi phan tdcua cac chat sau : 

a) Chai A cd ti khdi hoi so vdi khong khf bang 2,07. 

b) The tfch hoi cua 3,30 gam chai X bang the tich cua 1,76 gam khi oxi (do d cung 
dieu kien ve nhiet dp, ap sua't). 

2. Limonen la mpt chai cd mui thom diu dupc tach tU tinh dau chanh. Kei qua phan tich 
nguyen td cho tha'y limonen dupc ca'u tao tU hai nguyen td C va H, trong dd C chiem 
88,23.5% ve khd'i lupng. Ti khdi hoi cua limonen so vdi khdng khi gan bang 4,690. Lap 
cdng thdc phan td cua limonen. 

3. Ddt chay hoan toan 0,30 gam chat A (phan td chi chda C, H, O) thu dUpc 0,44 gam 
khi cacbonic va 0,18 gam nudc. The tich hOi eua 0,30 gam chai A bang the tfch cua 
0,16 gam khf oxi (d cung dieu kien ve nhiet dp, ap suat). 

Xac dinh cdng thdc phan tu cua chai A. 

4. TU tinh dau hoi, ngUdi ta tach dupc anetol - mot chai thom dupc dung san xuai keo 
cao su. Anetol cd khdi lupng moi phan td bang 148,0 g/miol. Phan tich nguyen td cho 
thay, anetol cd %C = 81,08% ; %H = 8,10%, cdn lai la oxi. Lap cdng thdc don gian 
nhai va cdng thdc phan td cua anetol. 

5. Hpp chai X cd phan tram khdi lupng cacbon, hidro va oxi lan lupt bang 54,54%, 9,10% 
va 36,36%. Khdi lupng moi phan td cua X bang 88,0 g/mol. Cdng thdc phan td nao 
sau day dng vdi hpp chai X ? 

A. C4H10O B. C4H8O2 C. C5H12O D. C4H.0O2 

6. Hpp chai Z cd cdng thdc don gian nhai la CH3O va cd ti khd'i hoi so vdi hidro 
bang 31,0. Cdng thdc phan td nao sau day dng vdi hpp chai Z ? 

A. CH3O B. C2Hg02 C. C2HgO D. C3H9O3 
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Bdi W 

22 f 

CAU TRUC PHAN TU 
HOP CHAT HUU CO 

£;- Biei cac ndi dung ca ban eua thuyet ca'u tao hoa hpe ; 

khai niem ddng d i n g , ddng phan. 

E!" Biei each viet eong thuc cau tao cua cae chai ddng phan eau tao. 

£z Biei sa luac ve ca'u true phan tu hgp chai huu ea. 

CONG THUC CAU TAO 

Khai niem 

Cdng thdc cad tao bieu didn thd tu va each thdc hen ket (lien ket don. lien ket bdi) 
cua cac nguyen tu trong phan tu. 

2. Cac loai cong thuc caiu tao 

Cdng th>ic cSu tao 
khai triin 

H M H 
I I I 

H - C - C - C - H 
I I I 
H C M 

/ I \ 
H H H 

H H H 
I I I 

H - C - C - C = C 
I I I I 
H C H H 

H H H 

H H H 
I I I 

H - C - C - C - 0 - H 
I I I 
H M H 

Bieu d i in tren mat 
phSng giay tai ca 
cac lien kei 

Cdng thufC du tao thu gon n 
CHo —CH —CHo 

CHo 

CHo —CH —CM = CHp 

hoac 

C H , hoac 

CH3 - C H j -CH2OH hoac 
, 0 H 

Cac nguyen tu, nhdm 
nguyen tu cung lien kei 
vdi mot nguyen tu cacbon 
duac viei thanh mdt nhdm 

Chi bieu d i ln lien kei giUa cac 
nguyen tu cacbon va vdi nhdm 
chdc. 
Mdi dau mot doan thSng hoac diem 
gap khue urng vdi mpt nguyen tur 
cacbon ; khdng bieu thi sd nguyen 
tur hidro lien kei vdi mdi nguyen ti) 
cacbon. 
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II - THUYET CAU TAO HOA HOC 

1. Noi dung 

Thuyet ca'u tao hoa hgc giu vai trd quan trgng trong viec nghien cdu cau tao va 

tinh chai eua hgp chai hiiu co. Ndi dung co ban eua thuyet ca'u tao hoa hgc gdm 

cac luan diem chinh sau : 

a) Trong phan tu hgp chai hiru co, cac nguyen tu lien ket vdi nhau theo dung hoa tri 

va theo mdt thd tu nhai dinh. Thd tu lien ket dd ggi la cdu tao hoa hgc. Su thay 

doi thd tu lien ket dd, tdc la thay ddi cdu tao hoa hgc, se tao ra hgp chai khae. 

Thi du : Ancol etylic va dimetyl ete deu ed cdng thdc phan td C2HgO, nhung 

chung cd ca'u tao hoa hgc khae nhau. 

Ancol etylic Dimetyl ete 
CH3 - CH2 - OH, t̂  = 78,3 °C CH3 - O - CH3, t̂  = - 23 °C 

Tan vo han trong nudc, tac dung Tan it trong nudc, 
vdi natri sinh ra khi hidro. khong tac dung vdi natri. 

b) Trong phan tu hgp chai hiru eo, cacbon cd hoa tri bd'n. Nguyen tu cacbon khdng 
nhtrng ed the lien ket vdi nguyen tu ciia cae nguyen to khae ma cdn lien kei vdi 
nhau tao thanh mach cacbon (mach vdng, mach khdng vdng, mach nhanh, 
mach khdng nhanh). 

CH3 — CHj ~ CH2 "•" CHT 

Mach ha khdng nhdnh 

CH3 - CH - CH3 

CH3 

Mach hd cd nhdnh 

/ C H 2 \ 
H2C CH2 

H T C C H O 

2 \ / 2 
CH2 

Mach vdng 

c) Tinh chai eua cac chai phu thudc vao thanh phan phan tu (ban chai, sd lugng 
cae nguyen tu) va cau tao hoa hgc (thu tu lien ket cac nguyen tu). 
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Thi du 

Khae ve 

loai nguyen td 

Ciing CTPT, 
khae CTCT 

Khae CTPT, 
tudng tu ve 
CTCT 

CH4 

CCI4 

CH3-CH2 - O H 

C H 3 - O - C H 3 

C H 3 - C H 2 - O H 

C H 3 - C H 2 - C H 2 - O H 

. 1R0 or *^*^°"9 ^^" ' ^ " S nudc. 
I s - i b ^ 0 bi chay khi dot vdi oxi. 

yyi-or Khdng tan trong nUdc, 
tg - 77,5 C i^^g^g p^^y )̂ t,i ^5t vdi oxi. 

7R T or ^ ^ " ""^'^^ """"S "^^^ ' 
Is ' » . - ! <- tac dung vdi natri. 

t - 9-̂  o r "^"3" '̂  ti^o^S "^^'^• 
s Khdng tac dung vdi natri. 

Tan nhieu trong nUdc, t — 7ft '̂  o r Is /o,o c. tac dung vdi natri. 

Tan nhieu trong nudc, 
t - Q7 9 op 
ig 3 / , ^ >.̂  tac dung voi natri. 

2. Y nghia 

Thuyet ca'u tao hoa hgc gidp giai thieh dugc hien tugng ddng dang, hien tugng 
ddng phan. 

Ill - OONG DANG, DONG P H A N 

1. Dong d^ng 
a) Thi du, xet cac hidrocacbon : 

C2H4 (CH2 = CH2) 

C3H6 (CH2 = CH-CH3) 

C4Hg (CH2 = CH - CH2 - CH3, CH3 - CH = CH - CH3, CH2 = C - CH3, ...) 

., CH. 

^n^ln 

Cdng thde phan tu cac chat tren hon kem nhau mdt hay mgt sd nhdm CH2 va 
ehung ed tinh chai hoa hgc tuong tu nhau (gid'ng etilen). Chung dugc ggi la cac 
chai ddng dang cua nhau. 

Cac ancol CH3 - OH, C2H5 - OH, C3H7 - OH,... C^Hj^+i - OH ed thanh phan 

phan tu hon kem nhau mgt hay nhidu nhdm CH2, cd tinh chai hoa hgc tuong tir 

nhau (gid'ng ancol etylic). Cac ancol nay duge ggi la ddng dang cua nhau. 
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b) Khdi niem 

Nhirng hgp chai cd thanh phan phan tu hon kem nhau mgt hay nhieu nhdm CHj 
nhung ed tinh chai hoa hgc tuong tu nhau la nhtrng chai ddng dang, chiing hgp 
thanh day ddng dang. 
Sd di eae chai trong cung day ddng dang ed tinh chai hoa hoc tuong tu nhau la 
do chung ed cau tao hoa hgc tuong tu nhau. 

2. Oong phan 

a) Thi du 

Ancol etylic (CHj-CH^-OH) va dimetyl ete (CH3-O-CH3) deu cd cdng thdc 
phan tu CjHgO, nhung cd tinh chai khae nhau. Ta ndi ancol etylic va dimetyl 
ete la cae chai ddr]g phan cua nhau. 

Cac chai ddng phan cua nhau ed tinh chai khae nhau la do chung cd ca'u tao hoa 
hgc khae nhau. 

b) Khdi niem 

Nhung hgp chai khae nhau nhung cd cung cdng thuc phan tu dugc ggi la cae 
chai ddng phan ciia nhau. 

Cd nhi^u loai ddng phan : ddng phan eau tao (gdm ddng phan mach cacbon, 
ddng phan loai nhdm chdc, ddng phan vi tri lien ket bgi hoac nhdm chdc,...) 
va ddng phan lap the (ddng phan khae nhau v6 vi tri khdng gian eua cac nhdm 
nguyen tu). 

Thi du: 

Dong phan 
mach cacbon CH3-CH2-CH2-CH2-OH 

ts= 117,3 °C 

Dong phan vj trf CH2=CH-CH2-CH2-CH3 
lien ket boi ™i_™™ ^„ „ 

""-—^ t, = 30 °C 

Dong phan CH3-CH2-OH 

loai nhom chtirc <•"> ^ = 78 3 °C 

Dong phan vi tri CH3-CH2-CH2-CH2-OH 

nhom churc ts= 117,3 "C 

CM. 

ts = 

CH3 

ts = 

CH3 

ts = 

CH, 

ts = 

3—CH—CHp 
1 
CH3 

108 °C 

-CH=CH-

38 °C 

PO-CH3 

-23 °C 

1—CH—CHQ 
1 

OH 

99,5 °C 

-OH 

CH2-

-CH3 

CH3 

<" Nhom chuc la nhom nguyen tir gay ra phan ung hoi hoc dac trung cua phan tir hop chat huu co. 
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IV - LIEN KET HOA HOC VA CAU TRUC PHAN TU HOP CHAT HUU CO 
Lien ket hoa hgc thudng gap nhai trong phan tu cac hgp chai hiru eo la lien ket 
cdng hoa tri. Lien kei cdng hoa tri dugc chia thanh hai loai : lien ket xich ma 
(a) va lien kei pi (TT). 

Su td hgp lien ket a vdi lien kei n tao thanh lien kei ddi hoac lien ket ba. 

1. Lien ket don 
Lien ket don (hay lien ket a) do mdt cap electron chung tao nen va dugc bieu di6n 
bang mgt gaeh ndi giua hai nguyen tu. Lien ket a la lien kei bdn. 
Thi du : Trong phan tu metan, nguyen tu cacbon tao dugc bd'n lien ket don bang 
bd'n cap electron dung chung vdi bd'n nguyen tu hidro. Bd'n lien ket nay hudng 
tu nguyen tu cacbon (nam d tam cua hinh td dien d6u) ra bdn dinh cua tu dien 
deu. Do dd, cac nguyen tu trong phan tu metan khong nam trong cung mdt mat 
phang (hinh 4.2). 

@ Nguyen tu H 

O Nguyen tuC 

b) 

Hinh 4.2. Mo hinh phdn tu metan 
dgng dgc (a) vd dgng rong (b) 

Lien ket doi 
Lien kei ddi do 2 cap electron chung giua 2 nguyen tu tao nen. Lien ket ddi gdm 
mdt lien ket a va mdt lien ket n. Lien ket n kem b6n hon lien ket a nen dd bi ddt 
ra trong cac phan dng hoa hgc. Lien ket ddi dugc bieu di6n bang hai gaeh ndi 
song song giua hai nguyen tu. 
Mdi nguyen tu cacbon cua lien ket doi cdn tao dugc hai lien ket don vdi hai 
nguyen tu khae. Bdn nguyen tu lien ket true tiep vdi hai nguyen tu cacbon cua 
lien kei ddi nam trong cung mat phang vdi hai nguyen tu cacbon dd. 
Thi du : Cac nguyen tu C, H trong phan td etilen H2C = CHj nam trong eung 

mdt mat phang (hinh 4.3). 

b) 

Hinh 4.3. Md hinh phdn tuedlen 
dgng dgc (a) vd dgng rdng (h) 
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Lien ket ba 
Lien ket ba do 3 cap electron chung giua 2 nguyen td tao nen. Lien ket ba gom 
mdt lien ket a va hai lien ket n. Lien ket ba dugc bieu dien bang ba gaeh ndi 
song song giua hai nguyen tu. 

Mdi nguyen tu C cua lien kei ba edn tao dugc mot lien ket don vdi mgt nguyen 
tu khae. Hai nguyen tu lien ket vdi hai nguyen tu cacbon cua lien ket ba nam 
tren dudng thing ndi hai nguyen tu cacbon. 

Thi du, cac nguyen rii trong phan rii axetilen nam tren mgt dudng thang (hinh 4.4): 

H - C = C - H 

Cdng thdc cau tao rut ggn : HC = CH 

b) 

Hinh 4.4. Md hinh phdn tu axetilen 
dgng ddc (a) vd dgng rong (h) 

BAI TAP 

1. Phat bieu ndi dung cp ban cua thuyet ca'u tao hoa hpe. 

2. So sanh y nghla cua cdng thdc phan td va cdng thdc ca'u*tao. Cho thf du minh hoa. 

3. The nao la lien kei ddn, lien kei ddi, lien kei ba ? 

4. Chai nao sau day trong phan td chi cd lien ket don ? 

A. CH4 B. C2H4 0. CgHg D. CH3COOH 

5. NhUng chai nao sau day la ddng dang cua nhau, dong phan cua nhau ? 

a) CH3 - CH = CH - CH3 e) CH3 - CH = CH - CH2 - CH3 

b) CH2 = CH - CH2 - CH3 g) CH2 = C H - C H - C H 3 

CH3 

c) CH3 - CH2 - CH2 - CH2 - CH3 h) CH3 - CH2 - CH2 - CH2 - CH2 - CH3 

d) CH2 = CH - CH3 i) CH3 - CH2 - CH - CH3 

CH3 
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6. Viet cdng thdc cau tao cd the cd cua cac chai cd cdng thdc phan td nhU sau : C2H60-

CsHgO, C4H10. 

7. NhQng cdng thdc ca'u tao nao dudi day bieu thi cung mot chai ? 

H H H 
I I I 

CH„ -CH5 C l - C - H H - C - C - H 

^ in (') il (") A in ('") 

H H H 
I I I 

H - C - C - H C I - C - C I 

8. Khi cho 5,30 gam hdn hpp gom etanol CjHgOH va propan-1-ol CH3CH2CH2OH 

tac dung vdi natri (dU) thu dupc 1,12 lit khi (dktc). 

a) Viet phuang trinh hoa hpe cua cac phan dng xay ra. 

b) Tinh thanh phan phan tram khdi lupng cua moi chat trong hon hpp. 
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PHAN LTNG HUU CO 

& Biei each phan loai phan dng hoa hoc huu ca theo su bien 

ddi phan tu. 

& Dac diem cua phan ung hoa hoc trong hoa hoc huu ca. 

I - PHAN LOAI PHAN UNG HUU CO 

Dua vao str bien ddi thanh phan va eau tao phan tu hgp chai hiru eo, cd the phan 
chia cac phan dng hoa hgc hiru eo thanh cac loai chinh sau : 

1. Phan ung the 

Thi du I : Phan iing cua metan vdi clo. 

CH4 + CI2 "''" > CH3CI + HCl 

Thi du 2 : Thay the nhdm OH cua axit bang nhdm C2HgO eua ancol etylic. 

CH,-Ci-OH + Hi -0 -C ,H, ' '^' ) C H , - C - 0 - C , H , + H , 0 

o o 

Thi du 3 : Phan irng cua ancol etylic vdi axit HBr tao thanh etyl bromua. 

C2H5OH + HBr -^-^ C2H5Br + H2O 

Phan dng thd la phan dng trong dd m6t nguyen tu hoae nhdm nguyen tir 
trong phan tu hgp chai huu co bi thay the bdi mgt nguyen tu hoae nhdm 
nguyen tu khae. 

2. Phan ung cong 

Thi du 1 : Phan irng eua etilen vdi brom (trong dung dich). 

C2H4 + Br2 > C2H4Br2 

Thi du 2 : Phan iing cua axetilen vdi hidro clorua. 

HgCl, 
C2H2 + HCl 7 ^ ^ C2H3CI 
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Phan irng cdng la phan ung trong dd phan tu hgp chai hiru co kei hgp vdi 
phan tu khae tao thanh phan tu hgp chai mdi. 

3. Phan ung tach 

Thi du 1 : Tach nude (dehidrat hoa) ancol etylic de dieu ehe etilen trong phdng 
thi nghiem. 

CH2-.CH2 "^^°4.no"c ^ CH2=CH2 + H20 

:H ; OHi 

Thi du 2 : Tach hidro (dehidro hoa) ankan dieu che anken. 

CH3 - CH = CH - CH3 + H2 
CH3 - CH, - CH2 - CH3 J ! i ^ L ^ 

CH2 = CH — CH2 ~ CH3 + H2 

Phan dng tach la phan ung trong dd hai hay nhieu nguyen tu bi tach ra khdi 

phan tu hgp chai huu co. 

Ngoai ba loai phan ung tren, cdn cd eae loai phan irng khae nhu phan dng 

phan huy, phan irng ddng phan hoa, phan dng oxi hoa, ... 

II - DAC OIEM CUA P H A N UNG HOA HOC 
TRONG HOA HOC HUU CO 

1. Khae vdi da sd cac phan dng hoa hgc trong hoa hgc vo eo, phan ung eua cac 
chai hiiu eo thudng xay ra cham, do cae lien kei trong phan tu eae chai hiru co 
It phan cue nen khd bi phan cat. 

Thi du : 

Khi trgn natri hidroxit vdi axit clohidric, phan dng xay ra ngay lap tue. 

Phan ihig este hoa cua ancol etylic vdi axit axetic phai keo dai nhieu gid. 

2. Phan ung hiru co thudng sinh ra hdn hgp san pham. 

Do cac lien kei trong phan tu chat hiru co cd do ben khae nhau khdng nhieu, 
nen trong cung mgt dieu kien, nhidu lien ket khae nhau cd the cung bi phan cat 
dan tdi viec tao thanh nhieu san pham khae nhau. 

Thi du : Khi cho clo tac dung vdi metan (cd anh sang khuech tan) thu dugc 
hdn hgp CH3CI, CH2CI2, CHCI3, ... 
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BAI TAP 
1. The nao la phan dng the, phan dng cpng, phan dng tach ? Cho thi du minh hoa. 

2. Cho phUdng trinh hoa hpe ciia cac phan idng : 

a)C2H6+ Br2 ^̂  > C2H5Br + HBr 

b) C2H4 + Br2 > C2H4Br2 

c) C2H5OH + HBr '"'"^ > C2H5Br + H2O 

d) C6H14 '"•'^ > C3H6 + C3H8 

e)C6Hi2 + H2 - ^ ^ ^ C6H14 

g) C6H14 - ^ ^ ^ ^ C2H6 + C4H8 

1 - Thudc loai phan dng the la cac phan dng 

A. a, b, c, d, e, g B. a, c C. d, e, g D. a, b, c, e, g 

2 - Thudc loai phan dng cpng la cac phan Ung 

A. a, b, c, d, e, g B. a, c C. d, e, g D. b, e 

3 - Thudc loai phan img tach la cae phan dng 

A. d, g B. a, c C. d, e, g D. a, b, c, e, g 

3. Viei phuong trinh hoa hpe cua cac phan dng xay ra theo sP do sau ; 

CH = CH ^ CH2 = C H 2 - ^ CH3-CH2OH - ^ CHg-CHgBr 

\(4) . ^ (5) ^ ^ B r 

Trong cac phan Ung tren, phan dng nao thudc loai phan dng the, phan dng cdng, 
phan dng tach ? 

Kei luan nao sau day la dung ? 

A. Phan dng cua cac chai hiiu co thudng xay ra rai nhanh. 

B. Phan Ung cija cac chai hUu co thudng xay ra rat cham va theo nhieu hudng khae nhau. 

C. Phan dng cua cac chai hUu co thudng xay ra rai cham va chi theo mpt hudng 
xac dinh. 

D. Phan dng cua cac chat huu co thudng xay ra nhanh va khdng theo mpt hudng nhat dinh. 
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LUYEN TAP 

HOP CHAT HUU CO, 
CONG THUC PHAN TU 
VA CONG THUC CAU TAO 

& Cung cd cac khai niem : hpp chai huu ca, cac loai hpp chat 
huu ca, cac loai phan ung cua hap chai huu ca. 
& Budc dau ren kT nang giai bai tap lap cdng thuc phan tu, 
viei cdng thuc cau tao cua mdt sd chai dan gian. 

I - KIEN THUC CAN NAM VUNG 

1. Hgp chai hiru co la hgp chai cua cacbon (tru CO, CO2, mudi cacbonat, 

xianua, cacbua...). 

2. Hgp chai hiru co dugc chia thanh hidrocacbon va dSn xuai cua hidrocacbon. 

3. Lien kei hoa hgc trong phan td hgp chai hun co thudng la lien ket cdng hoa tri. 

4. Cac loai cong thuc bieu dien phan tu hgp ehdt hiru co 

Phan tich 

nguyen td '^^^''IU-Q 
%C, %H,... " "~-^/7/^ '^o/ 

CONG THLfC ^ ' Z l h ^ c ' ' ° CONG THac 
PHAN TLf '' *• CAU TAO 

<^o\ 
CONG THLTC ^<^\^'^'%, 

BON GIAN NHAT '^ <^^^ 

5. Cac loai phan dng hay gap trong hoa hgc hiiu co la phan img the, phan dng 
cgng, phan ting tach. 
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6. Ddng dang, ddng phan 

Cha't dong dang 

Cha't dong phan 

Cong thiirc phan td 

Khae nhau mot hay 
nhieu nhdm CHj 

Gidng nhau 

Cong thurc cau 

TUdng tu nhau 

Khae nhau 

tao Tinh chat 

Tuong tu nhau 

Khae nhau 

II - BAI TAP 

1. Chai nao sau day la hidrocacbon ? La dan xuai cua hidrocacbon ? 

a) CH2O ; b) C2H5Br ; c) CH2O2 ; d) CgHjBr; e) CgHg ; g) CH3COOH. 

2. TU agenol (trong tinh dau huong nhu) dieu che dupc metylogenol (M = 178 g/mol) la 

chai dan du cdn trung. Kei qua phan tieh nguyen td eua metylpgenol cho thay : 

%C = 74,16% ; %H = 7,86%, cdn lai la oxi. 

Lap cdng thdc don gian nhai, cdng thdc phan td ciia metyldgenol. 

3. Viei cdng thdc cau tao ciia cac chai cd cdng thdc phan td sau : CH2CI2 (mpt chai), 

C2H4O2 (ba chat), C2H4CI2 (hai chat). 

4. Chat X cd cdng thdc phan td CgH.,Q04. Cdng thdc nao sau day la cdng thdc don gian 

nhai cua X ? 

A. C3H5O2 

B. CgHio04 

D. C12H20O8 

5. Hay viet cdng thdc ca'u tao cd the cd cua cac dong d ing cua ancol etylic cd cdng thdc 

phan tdC3H80 va C4H.,oO. 

6. Cho cac chai sau : C3H7-OH, C4Hg-OH, CH3-O-C2H5, C2H5-O-C2H5. Nhung cap 

chai nao cd the la dong dang hoac ddng phan cua nhau ? 

107 



7. Cac phan dng sau day thudc loai phan dng nao (phan dng the, phan dhg cdng, 

phan Lfng tach) ? 

a) C2Hg + CI2 - ^ ^ C2H5CI + HCl 

b) C4H8 + H2O ^ l i " ^ C4H10O 

C) C2H5CI ddNa0H/C ,̂0H ^ ^^^4 + HCl 

d)2C2H50H ''•'" ) C2H5OC2H5 + H2O 

8. Viet phuong trinh hoa hoc cua cac phan dng xay ra trong cac trUdng hpp sau va cho 

biet cac phan dng do thudc loai phan dng nao (phan dng the, phan dng cpng, 

phan dng tach). 

a) Etilen tac dung vdi hidro cd Ni lam xuc tac va dun ndng. 

b) Dun ndng axetilen d 600 °C vdi bpt than lam xuc tac thu dupe benzen. 

c) Dung dich ancol etylic de lau ngoai khdng khi chuyen thanh dung djch axit axetic 

(giam an). 
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Chuang 5 HIDROCACBOiSr ^O 

& The ndo la ankan, xicloankan ? ChUng co diem gi 
gid'ng nhau vd khdc nhau vi cd'u tao vd tinh chdt ? 

& Cdc ankan dugc iing dung trong nhiing linh vuc ndo ? 

C Cdc nguon hidrocacbon no trong tu nhien. 

Nha may Igc hoa dau 

E k -
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Bdi W 

25 r 

Hidrocacbon no la hidrocacbon ma trong phan td chi co lien ket dan. 
l-lidrocacbon no dugc chia thanh hai loai: 
-Ankan (hay parafin) la nhCmg hidrocacbon no khong co mach vong. 
- Xicloankan la nhCrng hidrocacbon no co mach vdng. 
Hidrocacbon no la nguon nhien lieu chinh va la nguonMguyen lieu 
quan trong trong nganh cong nghiep hoa hoc. 

ANKAN 

& Biei viei cdng thuc ca'u tao va gpi ten mdt sd ankan don gian. 

'ZD Biei t inh chai hoa hpe dac trung cua ankan la phan ung the. 

& Biei duac t i m quan trpng cua hidrocacbon no trong cdng nghiep 

va trong ddi sdng. 

I - DONG D A N G , DONG P H A N , DANH PHAP 

1. Day dong ddng ankan 

Metan (CH )̂ va cac chat tiep theo cd cong thdc phan tu 0)^^, C^^, C4H1Q, C<5H[2,..., 

lap thanh day ddng ding ankan (hay parafin) ed cdng thuc chung 

C„H2„,2("^1)-

Trong phan td ankan chi cd cac lien ket don C - C, C - H. Mdi nguyen tu 
cacbon tao dugc 4 lien ket don hudng td nguyen tu C (nam d tam cua hinh 

tu dien) ve 4 dinh cua mgt td dien vdi gde lien ket CCC . HCH ^ CCH 

khoang 109,5°. Do dd. cac nguyen td cacbon trong phan tu ankan (trd C-^^ 

khdng cung nam tren mgt dudng thing. 

a) b) 

Hinh 5.1. Md hinh phdn tu 
butan (aj vd isobutan (b) 
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2. Oong phan 

Td C4H]Q trd di, dng vdi mdi cdng thde phan tu ed cac cdng thdc cau tao mach 

cacbon khdng phan nhanh va maeh cacbon phan nhanh cua cac ddng phdn 

mach cacbon. 

Thi du, dng vdi cong thdc phan tu CgHp cd eae chai ddng phan ca'u tao sau : 

CH, 
I -

CH3 - CH, - CH, - CH2 - CH3 ; CH3 - CH - CH, - CH3 ; CH3 - C - CH3. 

CH3 CH3 

3. Danh phap 

Mdt sd ankan maeh cacbon khdng phan nhanh duge gidi thieu trong bang 5.1. 

Bang 5.1. Ten vd mgt vdi hdng so vdt li ciia mdt so ankan 

mach khdng nhdnh vd ten gd'c ankyl tuang Ung 

Cong thurc cau t a ? 
thu gpn 

CH, 

CH3 

CH3 

CH3-

CH3-

CHj 

CHj-

CH3-

CH3-

CH3-

-CH3 

-CH2-CH3 

-[CH2J2~CH3 

- [CHJj -

-[CHj],-

^CH2]5-

-[CHJe-

-[CH2],-

-[CHJg-

-CH3 

-CH3 

-CH3 

-CH3 

-CH3 

-CH3 

• j l ^ l ^ 
thiirc 

phan tur 

CH4 

CjHg 

C3H8 

C4H10 

C5H12 

^6^14 

C7H16 

C9H20 

^10^22 

"Te^T™ 

metan 

etan 

propan 

butan 

pentan 

hexan 

Ineptan 

octan 

nonan 

decan 

1?P 

-183 

-183 

-188 

-138 

-130 

-95 

-91 

-57 

-54 

-30 

- 1 6 2 

- 8 9 

- 4 2 

- 0 , 5 

36 

69 

98 

126 

151 

174 

Khoi lupng 
rieng, g/cm' 

0,145 (-164°C) 

0,561 {-lOQOG) 

0,585 (- 450C) 

0,600 (0°C) 

0,626 (20°C) 

0,660 (20°C) 

0,684 (20°C) 

0,703 (20°C) 

0,718 (20°C) 

0,730 (20OC) 

Goc anky|(i) 

CH3-

CH3-

CHj-

CH3 

CH3-

CH3-

CH3-

CH3-

CH3-

CH3-

-CH2-

-Cn2—CH2— 

-[Cn2]2—CH2— 

-[CH2]3-CH2^ 

-[CH2]4-CH2-

-[CH2J5-CH2-

-[CH2]5-CH2-

-[CH2J7-CH2-

-[CH2]8-CH2-

Ten 
goc 

metyl 

etyl 

propyl 

butyl 

pentyl 

hexyl 

heptyl 

octyl 

nonyl 

decyl 

' Khi lay mdt nguyen tir H khoi phan tir ankan, ta dirge gdc ankyl. 
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Cac ankan cd maeh nhanh dugc ggi ten theo danh phap thay the nhu sau : 

- Chgn mach cacbon dai nhai va ed nhieu nhanh nhai lam mach ehinh. 

- Danh sd thd tir cac nguyen tu cacbon mach ehinh td phia gan nhanh hon. 

- Ggi ten mach nhanh (nhdm ankyl) theo thd tu van chu cai eung vdi sd chi 
vi tri eua nd, tiep theo la ten ankan tuong ung vdi mach ehinh (xem bang 5.1). 

Thi du : 
CHo 

1 2 3 4 1 21 3 

CH, - CH - C H , - CHo CH3 - C - CHo 

CH3 CH3 

2-metylbutan (isopentan) 2,2-dimetylpropan (neopentan) 

Mgt sd chai ed ten thdng thudng, thi du : isopentan, neopentan,... 

Bdc ciia nguyen tit C trong phan tu hidrocacbon no dugc tinh bing sd lien kei 

cua nd vdi cac nguyen tu cacbon khae. Tiii du : Trong phan tu 2-metylbutan, 

bae cua cac nguyen tu C sd 1 va sd 4 la I ; bae eua nguyen tu C sd 3 la II ; bae 

eua nguyen tu C sd 2 la III. Trong phan td 2,2-dimetylpropan, bae cua nguyen 

tu C sd 2 la IV. 

II - TiNH CHAT VAT Li 
6 dieu kien thudng, bd'n ankan dau day ddng ding (td CH4 de'n C4H[Q) 

la nhung chdt khi, eae ankan tie'p theo la chdt long, td khoang CjgHjg trd di la 

nhung chdt rdn. Ndi chung, nhiet do nong chdy, nhiet do soi va khdi luang rieng 
cua eae ankan tang theo chieu tang cua phan tu khdi (bang 5.1). 

Tai ca cac ankan deu nhe hon nudc va hau nhu khdng tan trong nudc, nhung 
tan nhieu trong dung mdi hiru co. 

Ill - TiNH CHAT HOA HOC 

O nhiet do thudng, cac ankan khdng tac dung vdi dung dich axit, dung dich 
kiem va cac chai oxi hoa nhu dung dich KMn04 (thude tfm)... 

Khi chie'u sang hoac dun ndng, eae ankan dd dang tham gia cac phan dng the', 
phan dng tach hidro va phan dng chay. 
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1. Phan ung the boi halogen 

Clo cd the thay the lan lugt tdng nguyen tu H trong phan tu metan : 

CH4 +CI2 - ^ ^ CH3CI + HCl 
clometan (metyl cloma) 

CH3CI + CI2 - ^ ^ CH2CI2 + HCl 

diclometan (metylen clorua) 

CH2CI2+CI2 - ^ ^ CHCI3 + HCl 

triclometan (clorofom) 

CHCI3 + CI2 - ^ ^ CCI4 + HCl 

tetraclometan 
(cacbon tetraclorua) 

Cac ddng ding eua metan cung tham gia phan dng the tuong tu metan. 

Thidu : 

CH3CH2CH2CI + HCl 

CH3CH2CH3 + CI2 ^ f r \ i-̂ '°p>-«p "̂<43%) 

C H o - C H - C H o + HCl 
i I 

Cl 
2-clopropan (57%-) 

Nhdn xet: 

Nguyen tu hidro lien kei vdi nguyen tu cacbon bae cao hon de bi the hon 
nguyen tu hidro lien ket vdi nguyen tu cacbon bae thip hon. 

Cae phan dng tren dugc ggi la phan irng halogen hod. Cac sin phim the duge 
ggi la ddn xudt halogen ciia hidrocacbon. 

2. Phan ung tach 

Dudi tac dung cua nhiet va chit xtic tac thieh hgp, cae ankan cd phan td khdi 
nhd bi tach hidro thanh hidrocacbon khdng no tuong ung : 

500 ° r xt 
Thi du : CH3 - CH3 ' ) CH2 = CHo + H2 

6 nhiet do eao va ed mat chit xuc tac thieh hgp, ngoai viec bi tach hidro, cac 
ankan cdn cd the bi phan cit mach cacbon tao thanh cae phan tu nhd hon. 
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Thidu : 

CH3 — CH2 "" CH2 ~ CH; t", Xt 

CH4 + C3H6 

C2H4 -I- C2Hg 

^ 4 ^ 8 + H2 

3. Phan ung oxi hoa 

Khi bi ddi, cac ankan deu chay, toi nhieu nhiet : 

3n + l 
CnH2n.2 + O2 > nC02-H(n+l)H20 

Ne'u thie'u oxi, phan dng chay eua ankan xay ra khdng hoan toan : sin phim 
chay ngoai COj, H2O cdn cd C, CO,... 

I V - D I E U CHE 

1. Trong phdng thi nghiem 

Metan duge dieu che' bing each dun ndng natri axetat khan vdi hdn hgp vdi tdi 
xut (hinh 5.2) : 

CH3C00Na + NaOH ^''°' '° ) CH4t + Na2C03 

H6n hgp 
CHgCOONa, CaO, NaOH 

2. Trong cong nghiep 

Cac ankan la thanh phin chinh cua diu md, khf thien nhien va khf md diu. 

Td diu md. bing phuang phap chung cit phan doan, ta thu dugc eae ankan d 
cac phan doan khae nhau. 

Td khf thien nhien va khi mo dau cung thu dugc cac ankan CH4, CjH^, CjHg, C4H,Q, ... 
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V - ONG DUNG CUA ANKAN 

Cac ankan cd dng dung trong nhieu linh vuc khae nhau : lam nhien lieu, nguyen 
lieu cho eong nghiep. 

Chat dot 

Chat boi tran 

BAI TAP 

1. The nao la hidrocacbon no, ankan, xicloankan ? 

2. Viei cdng thdc phan td cua cac hidrocacbon tuong dng vdi cac gdc ankyl sau 

-CH3, -C3H7 , -CgH^g. 

3. Viei phuong trinh hoa hpe cija cac phan ifng sau : 

a) Propan tac dung vdi clo (theo ti le moi 1:1) khi chieu sang. 

b) Tach mpt phan td hidro tU phan td propan. 

c) Ddt chay hexan. 
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Cac hidrocacbon no dupc dung lam nhien lieu la do nguyen nhan nao sau day ? 

A. Hidrocacbon no cd phan dng the. 

B. Hidrocacbon no cd nhieu trong t i i nhien. 

C. Hidrocacbon no la chat nhe hon nudc. 

D. Hidrocacbon no chay toa nhieu nhiet va cd nhieu trong tU nhien. 

Hay giai thich : 

a) Tai sao khdng dupc de cac binh chda xang, dau (gom cac ankan) gan Ida, trong 
khi dd ngudi ta cd the nau chay nhUa dudng (trong thanh phan cung cd cac ankan) de 
lam dudng giao thdng. 

b) Khdng dung nUdc de dap cac dam chay xang, dau ma phai dung cat hoac 
binh chda khf cacbonic. 

Cdng thdc ca'u tao CH3-CH -CH2 -CH2 -CH3 dng vdi ten gpi nao sau day ? 

CH3 

A. neopentan 

B. 2-metylpentan 

C. isobutan 

D. 1,1-dimetylbutan 

Khi ddt chay hoan toan 3,60g ankan X thu dupc 5,60 lit khi COj (dktc). Cdng thUc 
phan tdci ja X la 

A. C3H8 

B. C5H10 

C. CjH^j 
D. C4H10 
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XICLOANKAN 

£7 Biei the nao la xicloankan va mdt vai dac diem vd cau tao 

phan tu. 

£7 Biei duac su gid'ng va khae nhau vd tinh chai cua xicloankan 
so vdi ankan. 

I - CAU TAO 

Xicloankan la nhiing hidrocacbon no cd mach vong (mgt hoae nhieu vdng). 
Chung ta chi xet cac xicloankan cd mgt vdng (xicloankan don vdng hay cdn ggi 
la monoxicloankan). 

Mgt sd xicloankan don gian ed cdng thdc ciu tao va ten ggi dudi day (bing 5.2). 

Bang 5.2. Ten thay the'vd mat vdi hdng so vdt li cua mdt sd xicloankan don gidn 

Cdng thdc cau tao 

CHp 
/ \ hay 

HpC — CHo 

HgC - CH2 
' 1 hay 

HpC - CHp 

CHo 

HpC CHo 
^ \ / ^ hay 
H2C — CHrt 

f 

HoC — CHo 

HpC^ ^CHp hay 
, ^ ^ 
'z HpC — CHp 
i "̂  

Cdng thdc va ten chung 

A 

n 

0 

0 

C6ng thii'c phan td 

C3H5 

C4H8 

C5H10 

C5H12 

CnH2n. n > 3 

T§n thay the" 

xiclopropan 

xiclobutan 

xiclopentan 

xiclohexan 

xicloankan 

t °C 
' itc ^ 

-127 

-90 

-94 

7 

t ^ o C 

-33 

13 

49 

81 
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Cdng thdc phan tu chung cua cac xicloankan don vdng la C^H^^ vdi n > 3. 

Ten cua cac xicloankan don vdng khong nhanh dugc ggi bing each ghep td 
xicio vao ten cua ankan maeh khong nhanh cd eung sd nguyen tu cacbon. 

Trong phan tu xicloankan, cac nguyen tu cacbon lien ket vdi nhau bang lien ket CT 
tao ra mach vdng. Nguyen td cacbon cua vdng lien ket vdi cac nguyen tu hidro 
hoac gdc ankyl. 

Thi du 

HoC — CHo 
7 \ 

HgC CH-CH3 hay { ^ CH3 

H2C CH2 

metylxiclohexan 

II - TINH CHAT HOA HOC 

Xiclopropan va xiclobutan, ngoai khi nang tham gia phan dng the tuong tU 
ankan, cdn dd tham gia phdn dng cgng md vdng. 

Xicloankan cd vdng ldn hon (nam hoac sau canh,...) ed tfnh chit tuong tu ankan : 
tham gia phin ung the, phin ung tach. 

1. Phan ling the 

Tuong tu ankan, nguyen tu hidro trong phan tu xicloankan cd the bi the' bdi 
nguyen tu halogen khi chieu sang hoac dun ndng. 

t° r > - B r 
+ Br2 > \ / + HBr 

xiclopentan bromxiclopentan 

2. Phan ung cong md vdng 

a) Xiclopropan, xiclobutan va xicloankan vdng 3 hoac 4 canh cd phan dng cdng 
vdi hidro (dun ndng ed niken lam xue tac) gid'ng anken. Phan dng lam gay mdt 
trong cac lien ket C - C eua vdng va hai nguyen tu hidro cgng vao hai dau cua 
lien kei vda bi gay tao thanh ankan tuong dng. 
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+ Hn 

xiclopropan 

+ Ho 

t°, Ni 

t°, Ni 

^ CH3—CH2—CHg 

propan 

xiclobutan 

"̂  CHo—CHo—CHo—CHo 

butan 

b) Rieng xiclopropan va cac xicloankan vdng 3 canh cdn tac dung dugc vdi brom 
hoac axit. 

+ Br2 (dd) 

+ HBr 

-> B r - C H j - C H g - C H j - B r 

1,3-dibrompropan 

-^ CH3-CH2-CH2-Br 

1-brompropan 

Cae xicloankan vdng ldn (nam, sau ... canh) khdng tham gia phan dng edn^ 
md vdng. 

3. Phan ung tach 

CH3 ^ ^ €^' 
metylxiclohexan 

CH3 + 3H2 

toluen (metylbenzen) 

Cac xicloankan khae eung bi tach hidro (dehidro hoa) gid'ng nhu cac ankan. 

4. Phan ung oxi hoa 

Gid'ng nhu ankan, cae xicloankan khi chay deu toi nhiet 

CnH2n + f O2 •^ nC02 +nH20 

Thi du : 2C3H6 + 90 -̂  6CO2 +6H2O 
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Ill -DIEU CHE 

Xicloankan dugc liy ehu yeu td viee chung eat diu md. Ngoai ra, mgt sd 
xicloankan cdn duoc dieu che tu ankan. 

Thidu : 

CH3CH2CH2CH2CH2CH2CH3 '" ' ' " > / V - C H s + H2 

heptan metylxiclohexan 

IV - UNG DUNG 

Cac xicloankan cung dugc dung lam nhien lieu, lam dung mdi hoac lam nguyen 
lieu dieu ehe' cac chit khae. 

Thi du : 
Op, Co2* 

—^ > A° 
xiclohexan xiclohexanon 

BAI TAP 

1. Nhan dinh nao sau day la dung ? 

A. Xicloankan chi cd kha n§ng tham gia phan dng cpng md vdng. 

B. Xicloankan chi cd kha nang tham gia phan dng the. 

C. Mpi xicloankan deu cd kha nang tham gia phan dng the va phan dng cpng. 

D. Mpt sd xicloankan cd kha nSng tham gia phan dng cpng md vdng. 

2. Khi sue khi xiclopropan vao dung dich brom se quan sat tha'y hien tupng nao sau day ? 

A. Mau dung dich khdng ddi. 

B. Mau dung dich dam len. 

C. Mau dung dich bi nhat dan. 

D. Mau dung dich tU khdng mau chuyen thanh nau do. 
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3. Viei phupng trinh hoa hpe cua phan dng xay ra khi : 

a) Sue khi xiclopropan vao dung dich brom. 

b) Dan hdn hpp xiclopropan, xiclopentan va hidro di vao trong dng cd bpt niken, 

nung ndng. 

c) Dun ndng xiclohexan vdi brom theo ti le moi 1 : 1 . 

4. Trinh bay phuong phap hoa hoc phan biet hai khi khdng mau propan va xiclopropan 

dung trong cac binh rieng biet. 

5. Xicloankan ddn vdng X cd ti khdi so vdi nito bang 2,0. Lap cdng thdc phan td cua X. 

Viet phuong trinh hoa hpe (d dang cdng thdc cau tao) minh hoa tinh chai hoa hpe 

cua X, biei rang X tac dung vdi Hj (xuc tac Ni) chi tao ra mpt san pham. 
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Bdi • 

27 f 

LUYEN TAP 

ANKAN VA XICLOANKAN 

& Cung cd k7 nang viei cdng thuc ca'u tao va gpi ten cac ankan. 

I & Ren luyen kT nang lap cdng thuc phan tu cua chai huu ca, 

viei phuang trinh hoa hoc cd chu y van dung quy luat the vao 

phan td ankan. 

I - KIEN THUC CAN N A M VUNG 

1. Cae phin dng chfnh cua hidrocacbon no : phan dng the, phin dng tach. 

2. Ankan la hidrocacbon no mach hd, cd cong thdc phan tu chung la Cĵ H2j,+2 ('̂  - !)• 

3. Ankan td C4HJ0 trd di cd dong phdn mqch cacbon. 

4. Tfnh chai hoa hgc dac trung eua ankan va xicloankan la phin dng the'; rieng 
xicloankan vdng nhd cdn tham gia phan dng cdng md vdng. 

So sanh ankan va xicloankan ve ciu tao, tfnh chit hoa hgc : 

Giong nhau ^K^tm- Khdc nhau 

Cau tao 
Trong phan tU deu chi cd cac Ankan : mach hd 
lien kei don Xicloankan : mach vdng 

- Deu cd phan Ung the 
T; -K ..usiu-. ' u ,-̂ ' u' '_ .- UI.J Xicloankan vdng 3, 4 canh Tmh chat hoa hoc - Co phan ung tach hidro • .-< .^ - 2 . '-, , CO phan Ung cong mo vong 

- Chay toa nhieu nhiet 

5. Cac ankan la thanh phin chfnh trong cac loai nhidn lieu va la nguon nguyen 
lieu phong phu eho cdng nghiep hoa hgc. 
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II - BAI TAP 

1. Viei cdng thdc cau tao cua cac ankan sau : pentan, 2-metylbutan, isobutan. Cac chai 

tren cdn cd ten gpi nao khae khdng ? 

2. Ankan Y mach khdng nhanh cd cdng thdc ddn gian nhai la CjHg. 

a) Tim cdng thdc phan td, viei cdng thdc cau tao va gpi ten chai Y. 

b) Viei phuong trinh hoa hpe phan Ung cua Y vdi clo khi chieu sang, chi rd san pham 

chinh cua phan dng. 

3. Ddt chay hoan toan 3,36 lit hdn hpp khi A gom metan va etan thu dupe 4,48 lit khi 

cacbonic. Cac the tich khi dupe do d dktc. Tinh thanh phan phan tram ve the tich cua 

mdi khi trong hdn hpp A. 

4. Khi 1,00 gam metan chay toa ra 55,6 kJ. Can ddt bao nhieu lit khi metan (dktc) de 

lupng nhiet sinh ra du dun 1,00 lit nude (D = 1,00 g/cm^) tU 25,0 °C len 100,0 °C. Biet 

rang mud'n nang 1,00 gam nUdc len 1,0 °C can tieu ton 4,18 J va gia sd nhiet sinh ra 

chi dung de lam tSng nhiet dp cua nudc. 

5. Khi cho pentan tac dung vdi brom theo ti le moi 1 : 1 , san pham chinh thu dupe la : 

A. 2-brompentan 

B. 1-brompentan 

C. 1,3-dibrompentan 

D. 2,3-dibrompentan 

6. Oanh dau D (dung) hoac S (sai) vao cac d trdng canh cac cau sau day : 

a) Ankan la hidrocacbon no, mach hd. • 

b) Ankan cd the bi tach hidro thanh anken. [J 

c) Nung ndng ankan thu dupc hdn hpp cac ankan 

cd phan td khdi nho hon. Q 

d) Phan Ung cija clo vdi ankan tao thanh ankyl clorua 

thudc loai phan dng the. Q 

e) Ankan cd nhieu trong dau mo. Q 
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BAI THUC HANH 3 

PHAN TICH OINH TINH NGUYEN TO. 

DIEU CHE VA TINH CHAT 
CUA METAN 

& Biei tien hanh thi nghiem xac dinh dinh tinh cacbon va hidro. 

& Biei tie'n hanh thi nghiem dieu che va thd tinh chai cua metan. 

I - NOI DUNG THI NGHIEM VA CACH TIEN HANH 

Thi nghiem 1. Xac dinh dinh tinh cacbon va hidro 

Trdn ddu khoing 0,2 g saeearozo vdi 1 - 2 g ddng(II) oxit, sau dd cho hdn hgp 
vao d'ng nghiem khd. Cho them khoang 1 g ddng(II) oxit de phu kfn hdn hgp. 
Phan tren eua d'ng nghiem dugc nhdi mgt nhdm bdng ed ric mgt ft bdt ddng(II) 
sunfat khan. Lip dung cu thf nghiem nhu hinh 4.1. Dun d'ng nghiem chda 
hdn hgp phin dng (luc diu dun nhe, sau dd dun tap trung vao phan cd hdn hgp 
phan dng). 

Quan sat su thay ddi mau cua bdt d6ng(II) sunfat va hien tugng xay ra trong 
d'ng nghiem dung nudc voi trong. 

Thi nghiem 2. Dieu che va thu tinh chat cua metan 

Cho vao dng nghiem khd cd nut va d'ng din khf khoang 4 - 5 g hdn hgp bgt min 
da dugc trgn deu gdm natri axetat khan va vdi tdi xut theo ti le 1 : 2 ve 
khdi lugng. Lip dung cu nhu hinh 5.2. Dun ndng phan day d'ng nghiem bing 
den cdn. 

Thay d'ng din khf bing d'ng vudt nhgn roi ddt khi thoat ra d diu d'ng din khf. 
Quan sat mau nggn lua. 

Din ddng khf lan lugt vao cac d'ng nghiem dung dung dich brom hoac 
dung dich thud'c tim. 

II-VIET TUONG TRINH 
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Chuang ^ HIDROCACBOar 

^Khdi niem vi hidrocacbon khong no vd mgt vdi loiii 
hidrocacbon khong no tieu bieu : anken, ankin, ankadien. 

& Tinh chdt hod hoc cm anken, ankin, ankadien. 

&Mpf sdiing dung quan trgng cm anken, ankin vd ankadien. 

Ldp xe dugc sin xuat tir cao su buna 
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29 

Hidrocacbon khong no la nhdng hidrocacbon trong phan td co lien ket 
doi C = C hoac lien ket ba C = C hoac ca hai loai lien ke't do. 
Anken la nhdng hidrocacbon mach ha trong phan td co mot lien ket 
doi C = C. 
Ankin la nhdng hidrocacbon mach ha trong phan td co mot lien ket ba 
C=C. 
Ankadien la nhdng hidrocacbon mach ha trong phan td co hai lien ke't 
doi C= C. 

ANKEN 

& Biei cau tao phan td, each gpi ten va tinh chai cua anken. 

izy Biet each phan biet anken vdi ankan bang phuong phap hoa hpe. 

I - DONG O A N G , DONG PHAN, DANH PHAP 

1. Day dong ddng anken 

Etilen (CH2 = CH2) va cae chat tiep theo cd cdng thdc phan tu CjH^, C^Hg, 

CjHjy,'.. cd tfnh chit tuong tu etilen lap thanh day ddng ding cd cdng thdc 

phan tu chung Ĉ Ĥ̂ ^̂  (n > 2) dugc ggi la anken hay olefin 

2. Odng phan 

a) Dong phdn cdu tqo 

Etilen va propilen khdng ed dong phan anken. Tu C4Hg trd di, dng vdi mdt cong 

thue phdn tu cd cac ddng phan anken ve vi tri lien ket ddi va ve maeh cacbon. 
Thf du, dng vdi cdng thdc phdn td C4Hg cd cac ddng phan anken vdi cdng thdc 
cau tao sau : 

CH2=CH-CH2-CH3 CH3- CH=CH - CH3 CH2 = C - CH3 

CH3 

b) Dong phdn hinh hgc 

Trong phan tu anken, mach ehinh la maeh cacbon dai nhit cd chda lien ket doi 
C=C. Nhifng anken ma mdi nguyen tu cacbon 0 vi trf lien ket doi lien ket vdi 
hai nhdm nguyen tu khae nhau se cd su phan bd khong gian khae nhau cua 
mach chinh xung quanh lien ket ddi. Su phan bd khae nhau dd tao ra ddng phan 
ve vi tri khdng gian eua eae nhdm nguyen tu ggi la dong phdn hinh hgc. 
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Ddng phan cd mach chfnh d cung mdt phfa cua lien ket ddi dugc ggi la dong 
phan cis-, ddng phan cd mach chfnh d ve hai phfa khae nhau cua lien kei ddi 
dugc ggi la ddng phan trans-. 

Thi du, ling vdi cong thdc ciu tao CH3-CH=CH-CH3 cd cac ddng phan hinh hgc : 

'w j i ' t . 

a) c/s-but-2-en 
t„, = -139°C 
U =4°C 

b) frans-but-2-en 
t„, = -106°G 
t = 1°C 

Hinh 6.1. Md hinh phdn ftr c(s-but-2-en (a) vd rm«5-but-2-en (b) 

3. Danh phap 
a) Ten thong thudng 

Mgt sd it anken ed ten thong thudng, thf du : eulen C2H4 ; propilen C3Hg ; 

butilen C4Hg. 

Ten thdng thudng cua cac anken nay dugc xuit phat td ten ankan cd cung sd 
nguyen tu cacbon bing each ddi dudi -an thanh -iien. 

b) Ten thay the 
I5;ing 6.1. Ten thay the'vd mgt vdi hdng so vdt li ciia mgt so anken 

Cong thii'c cau tao 

CHo^CHo 

Crl2~CH~CHq 

CH2—CH^CHo^CH^ 

Cn2—C(CHo)2 

CH2=CH—[CH2]2~C'3 

CH2=CH-[CH2]3-CH3 

CH2=CH-[CH2]4-CH3 

CH2=CH-[CH2]5-CH3 

Cong thurc 
phan td 

C2H4 

C3Hg 

^4^8 

C4H8 

C5H10 

CgH.i2 

C7H14 

^sl^ie 

Ten 
thay the 

eten 

propen 

but-1-en 

metylpropen 

pent-1-en 

hex-1-en 

hept-1-en 

oct-1 -en 

t„c. °C 

-169 

-186 

-185 

-141 

-165 

-140 

-119 

-102 

ts.''C 

- 1 0 4 

- 4 7 

- 6 

- 7 

30 

64 

93 

122 

Khoi luong rieng 
(g/cm^) 

0,57 (-110 "C) 

0,61 (-50 OC) 

0,63 (-6 °C) 

0,63 (-7 °C) 

0,64 (20 OC) 

0,68 (20 OC) 

0,70 (20 OQ) 

0,72 (20 OC) 
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Ten thay the cua anken dugc xuat phat tu ten ankan tuong dng bing each ddi 

dudi -an thanh -en . Td C4Hg trd di, trong ten anken can them sd chi vj trf 

nguyen tu cacbon dau tien chda lien ket doi. Maeh cacbon dugc danh sd td phfa 

gan lien ket ddi hon. 

4 , ^ 2 1 
Thi du : C H , - CH = C - CH, 

3 I 
CH3 

2-metylbut-2-en 

II - TINH C H A T V A T Ll 

Mdt sd hing sd vat If cua cae anken dau day dong ding dugc trinh bay trong 

bang 6.1. 

O dieu kien thudng, cac anken td C2H4 den C4Hg la chat khf; td C^U^Q trd di 

la chai long hoac chat r in. 

Nhiet do ndng chay, nhiet do sdi va khdi lugng rieng cua cac anken tang din 

theo chieu tang cua phan td khdi. 

Cac anken ddu nhe hon nudc (D < 1 g/cm^) va khdng tan trong nudc. 

III - T iNH CHAT H O A H O C 

Lien kei doi C=C gdm mdt lien kei a va mdt lien kei n. Lien ket n kem ben hon 
lien kei a nen de bi phan ei t hon, gay nen tinh chat hoa hgc dac trung ciia 
anken : de ddng tham gia phdn ung cgng tao thanh hgp chit no tuong dng. 

1 . Phan ling cpng 

a) Cong hidro 

Khi dun ndng cd kim loai niken (hoac platin hoae paladi) lam xuc tac, anken 
kei hgp vdi hidro tao thanh ankan tuong Crng. 

Thi du : CH, = CH - CH3 + H, ^'''" > CH3 - CHj - CH3 

b) Cong halogen 

Thi nghiem : Din khf edlen tu td di vao dung dich brom, thiy mau nau dd eiia 
dung dich nhat dan. 

CH2=CH2 + Br^ldd) > CH2Br-CH2Br 

(mau nau do) 1,2-dibrometan 
(khong mau) 
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Rdt dung dich brom vao cdc dung anken (long) thay dung dich brom mit mau 
(hinh 6.2). 

CnH:n + Br2 -̂  C,H2,Br2 

Hinh 6.2. Dung dich brom tdc dung vdi anken long 

Phin dng tren dugc dung de phan biet anken vdi ankan. 

Cac ddng ding cua etilen deu lam mit mau dung dich brom. 

c) Cgng HX (X Id OH, Cl, Br,...) 

Cae anken cung tham gia phan irng cgng vdi nudc, vdi hidro halogenua 
(HCl, HBr, HI), vdi cac axit manh. 

Thi du : CH2=CH2 + H-OH 

CH,=CH. + H-Br 

Htt° 
-> C H 3 - C H 2 - O H 

~> CH3 - CH2 - Br 

Cac anken cd cau tao phan tu khdng ddi xiimg khi tac dung vdi HX cd the 
sinh ra hdn hgp hai sin phim. 

Thi du : 

CH3 - CH = CH2 + HBr 

CH3 — C H — C H , (San pham chinh) 

Br 
2-brompropan 

CH3 - C H , - CHjBr (San pham phu) 

l-brompropan 

Quy tic cdng Mac-c6p-nhi-c6p (1838-1904) : Trong phan iing cgng HX 
vao lien ket doi, nguyen tu H (hay phan mang dien duong) chu ye'u cgng vao 
nguyen tu cacbon bae thap hon (ed nhidu H hon), cdn nguyen tu hay nhdm 
nguyen tu X (phin mang dien am) cgng vao nguyen tu cacbon bae cao hon 
(cd it H hon). 
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2. Phan ung trung hop 

O nhiet do cao, ap suit cao va ed chai xuc tac thich hgp, cac phan tu anken cd 
the kei hgp vdi nhau tao thanh nhifng phan tu cd mach rat dai va phan td khdi ldn. 

Thidu : 

... + CH2 = CH2 + CH2 = CH2 + CH2 = CH2 + ... 

'°-P'^' ) . . ." CH2-CH2-CH2-CH2-CH2-CH2- ... 

Phuong trinh hoa hgc tren cd the viet ggn nhu sau : 

nCH2 = CH2 '"'P'^' > ^ C H 2 - C H 2 > n 

etilen polietilen (PE) 

Phan dng nhu tren dugc ggi la phan dng trung hgp. 

Phan dng triing hgp (thuge loai phin ung polime hoa) la qua trinh ket hgp 
lien tie'p nhidu phan tu nhd gid'ng nhau hoac tuong tu nhau tao thanh nhung 
phan tu rit ldn (ggi la polime). 

Chat dau (C2H4) tham gia phan dng trung hgp dugc ggi la monome. Sin pham 

-f CH2-CH2^n 1̂  polime. Phin trong diu ngoac -CH2-CH2- dugc ggi la 

mit xich cua polime ; n la he sd triing hap, thudng lay gia tri trung binh. 

3. Phan ung oxi hoa 

a) Phdn dng oxi hod hodn todn 

Khi bi ddt vdi oxi, etilen va cac ddng ding deu chay va toi nhieu nhiet : 

C^H,^ + — O2 -^—^ nC02 +nH20 

b) Phdn dng oxi hod khong hodn todn 

Thi nghiem : Sue khi etilen vao dung dich KMn04, thay mau eua dung dich 

nhat din va cd ket tua jiau den cua Mn02. 

3CH2=CH2 + 4H2O + 2KMn04 > 3HO-CH2-CH2-OH + 2Mn024 + 2K0H 

Cac ddng ding cua etilen cung lam mit mau dung dich KMn04. Phan ung nay 

duge dung de phan biet anken vdi ankan. 
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IV-OIEU CHE 
1. Trong phong thi nghiem 

Edlen dugc dieu che td ancol etyhc (hinh 6.3) : 

H,SO4dac,170"C 
C2H5OH > CH2 = CH2 + H2O 

Hinh 6.3. £)/<?« che etilen td ancol etylic 

2. Trong cong nghiep 

Cac anken duge dieu che td ankan bing phan dng tach hidro : 

t°xt 
^n'^2n + 2 -> C,H2„ + H2 

V - UNG DUNG 
Cac anken va din xuat cua anken la nguyen lieu eho nhieu qua trinh sin xuit 
hoa hgc. Etilen, propilen, butilen duge dung lam chat diu tong hgp cac polime 
cd nhieu irng dung. 

Nguyen lieu cho 
cong nghiep hoa hoc 

4NKEN 

Dung moi Axit huu CO 
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BAI TAP 

1. So sanh anken vdi ankan ve dac diem ca'u tao va tinh chai hoa hoc. Cho thi du minh hoa. 

2. (Jng vdi cong thdc phan td C5H.,Q C6 bao nhieu anken dong phan ca'u tao ? 

A. 4 6 .5 C. 3 D. 7 

3. Viet phuong trinh hoa hoc cua phan dng xay ra khi : 

a) Propilen tac dung vdi hidro, dun ndng (xuc tac Ni). 

b) But-2-en tac dung vdi hidro clorua. 

c) Metylpropen tac dung vdi nUdc cd xuc tac axit. 

d) Trung hop but-1-en. 

4. Trinh bay phUOng phap hoa hoc de : 

a) Phan biet metan va etilen. 

b) Tach lay khf metan tU hdn hgp vdi etilen. 

c) Phan biet hai binh khdng dan nhan dung hexan va hex-1-en. 

Viet phuong trinh hoa hoc cija cac phan dng da dung. 

5. Chai nao sau day lam mai mau dung dich brom ? 

A. butan ; B. but-1-en ; C. cacbon dioxit ; D. metylpropan. 

6. Dan tU tU 3,36 lit hon hgp gom etilen va propilen (dktc) vao dung dich brom tha'y 
dung dich bi nhat mau va khong con khi thoat ra. Khdi lugng dung dich sau phan Ung 
tang 4,90 gam. 

a) Viet cac phuang trinh hoa hgc va giai thich cac hien tugng d thi nghiem tren. 

b) Tfnh thanh phan phan tram ve the tfch cua moi khf trong hon hop ban dau. 

Tu lieu 
UCH SL; PHAT MINH RA POLIETILEN 

Vao nam 1933, khi tien hanh phan ung giua etilen va benzandehit a 1 70 °C dual 

ap suai 1400 atm, nguai ta khong thu dugc san pham cpng hpp giua hai chai. 

Nhung mpt nha hoa hpe da chu y den lop mong chai rfin mau trSng nhu sap bam tren 

thanh cua thiei bi. Do chinh la polietilen. Tuy nhien, thi nghiem tuang tu chi vai etilen 

lai khong thu duac kei qua. Hai nam sau, khi lam giam ap suai mot each dot ngpt va 

sau do bam etilen vao thiei bi a 180 °C, nguoi ta lai thu duac polietilen. Kei qua tren 

dugc giai thfch : Trong qua trinh bam etilen vao thiei bi da co mpt lugng nho khi oxi 

vao theo va chinh khi oxi do da lam xuc tac cho phan ung tao polime cua etilen. 
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ANKADIEN 

& Biei khai niem ve ankadien. 

& Biei tinh chai cua buta-1,3-dien va isopren. 

I - DINH NGHIA VA PHAN LOAI 
1. Dinh nghia 

Ankadien la hidrocacbon maeh hd cd hai lien ket ddi C = C trong phan tu. 
Thi du : 

CH2=C=CH2 CH2=C=CH-CH3 CH2=CH-CH=CH2 CH2=C-CH=CH2 

CH3 
propadien buta-I,2-dien buta-l,3-dien 2-metylbuta-l,3-dien 

(anlen) (butadien) (isopren) 

Cdng thuc phan tu chung cua cae ankadien la C^H2„_2 (n > 3). 

2. Phan loai 
Dua vao vi tri tuong ddi giua hai lien ket ddi, cd the chia cac ankadien thanh 
ba loai : 

• Ankadien cd hai lien ket ddi canh nhau. 

Thi du : anlen CH2=C=CH2. 
• Ankadien cd hai lien kei ddi each nhau 1 lien ket don dugc ggi la ankadien 

lien hgp. 
Thidu : buta-l,3-dien (divinyl) CH2=CH-CH=CH2. 

• Ankadien ed hai lien ket ddi each nhau td hai lien ket don trd len. 

Thidu : penta-l,4-dien CH2=CH-CH2-CH=CH2. 

Cae ankadien lien hgp nhu buta-l,3-dien CH2=CH-CH=CH2 va isopren 

CH2=C(CH3)-CH=CH2 CO nhieu dng dung thue te. 

II - TINH CHAT HOA HOC 

1. Phan ung cong 
Tuong tu anken, buta-l,3-dien ed the tham gia phan dng cgng vdi hidro 
(xuc tac niken), halogen va hidro halogenua. Tuy theo dieu kien (ti le sd moi 
giua cac chai va nhiet do), phan dng cdng vdi halogen va hidro halogenua cd 
the xay ra tai mgt trong hai lien kei doi (cgng 1,2) hoac cgng vao hai dau ngoai 
ciia hai lien kei doi (cgng 1,4) hoac cdng ddng thdi vao hai lien ket doi. 
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a) Ciing hidro 

CH, = CH - CH = CH2 + 2H2 - '"•''' > CH3 - CH2 - CH2 - CH3 

b) Cgng brom 

Cgng 1,2 : CH2 = CH - CH = CH, + Br, (dd) ^ ^ ^ ^ CH2 = CH - CH - CH, 

Br Br 
(san pham chinh) 

Cgngl,4: CH2 = CH - CH = CH2 + Br2 (dd) ^°°^ > CH2 - CH = CH - CH2 

Br Br 
(san pham chinh) 

Cgng ddng thdi vao hai lien ket doi : 

CH2 = C H - C H = CH2+ 2Br2 > CH2Br-CHBr - CHBr-CH2Br 

c) Cgng hidro halogenua 

Cgng 1,2: CH. = CH - CH = CH^ + HBr -80°C ^ CH2 = CH - CH - CH3 

Br 
(san pham chinh) 

40° r 
Cgng 1,4 : CH2 = CH - CH = CH2 + HBr ^ - > CH3 - CH - CH - CH2Br 

(san pham chinh) 

2. Phan ung trung hpp 

Khi ed mat kim loai natri hoac chat xuc tac khae, buta-l,3-dien tham gia 
phin dng trung hgp, chd yeu trung hgp theo kieu 1,4 : 

nCH2 = CH - CH = CH2 ^ ^ ^ C H 2 - C H = CH-CH2^„ 

polibutadien 
3. Phan ung oxi hoa 

a) Phdn dng oxi hod hodn todn 

Thidu: 2C^^^ + \\0^ -^-^ 8CO2 + 6H2O 

b) Phdn img oxi hod khong hodn todn 

Buta-l,3-dien va isopren eung lam mit mau dung dich kali pemanganat tuong 
tu anken. 
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Ill -DIEU CHE 

1. Dieu che buta-1,3-dien td butan hoac butilen bing each de hidro hoa : 

CH3 - CH^ - CH^ - CH3 -^—> CH^ = CH - CH = CH^ + 2H2 

2. Dieu che isopren bing each tach hidro eua isopentan : 

CH3 - CH - CH2 - CH3 > CH2 = C - CH - CH2 + 2H2 

CH3 CH3 

IV - UNG DUNG 

Nhd phan dng trung hgp, td buta-l,3-dien hoae td isopren cd the dieu che dugc 
polibutadien hoac poliisopren la nhirng chit cd tfnh dan hdi cao duge dung de 
sin xuit cao su (cao su buna, cao su isopren, . . .). Cao su buna dugc dung lam 
ldp xe, nhua tram thuyen, ... 

BMJAP 

1 , The nao la ankadien, ankadien lien hop ? Viet cong thdc cau tao va ggi ten cac 
ankadien lien hgp c6 cong thdc phan td C4Hg, CgHg. 

2, Viei phuong trinh hoa hgc (d dang cong thdc ca'u tao) cua cac phan dng xay ra khi 

a) isopren tac dung vdi hidro (xuc tac Ni). 

b) isopren tac dung vdi brom (trong CCI4). 

Cac chai dUOc lay theo ti le sd moi 1 : 1 , tao ra san pham theo kieu cgng 1,4. 

c) trung hgp isopren theo kieu 1,4. 

3, Oxi hoa hoan toan 0,68 gam ankadien X thu dugc 1,12 lit CO2 (dktc). 

a) Tim cong thdc phan td cua X. 

b) Viei cong thdc ca'u tao c6 the cd cua X. 

4 , Khi cho buta-1,3-dien tac dung vdi H2 d nhiet do cao, c6 Ni lam xuc tac, cd the 
thu dugc 

A. butan B. isobutan C. isobutilen D. pentan 
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5. Hop chai nao sau day cgng hgp H2 tao thanh isopentan ? 

A. CH2=CH-CH=CH-CH3 B. CHp = CH-C = CHp 
I 
CH, 

C. CH2~CH~Cn2~CH—CHo D. 

Tu lieu 
CAOSU 

Cao su la vat lieu co tinh dan hoi, do la dac tinh co the bie'n dang khi chiu luc ben ngoai 

tac dung nhung lai tra lai hinh dang ban dau khi khong con luc tac dung. Ten "cao su" 

do nha bae hpe nguai Anh Gio-dep Pri-sli (Joseph Priesley, 1 733 - 1 804) dat ra. Ong la 

nguai nghien cuu rai sam ve Hoa hoc cao su va dat ten cho no la Rubber xuai phat tU 

If do rai dan gian : mpt trong nhung ung dung dau tien cua cao su la tay sach (Rub) vei 

but chi tren giay. 

Cao su thien nhien la poliisopren co cau tao mach polime nhu sau : 

CH, 

C = 
/ 

H3C 

C H , -

= C 
\ 

H 

- C H , 

C = 
/ 

H3C 

CH, 

= C 
\ 

H 

-CH2 

H3C 

C = C 

CH, 

H 

Nguon cao su thien nhien dugc lay chu yeu tu cay cao su (Hevea brasiliensis) trong 
nhieu a Nam MT. Cay cao su dugc trong a nuae ta tu nam 1 887 va hien nay dugc trong 
tap trung d cac tinh mien Oong Nam bp. 

Cao su tho lay tir mu cao su, dugc rua sach, say kho, sau do hong trong khong khi nong 

tao thanh polime co phan tu khoi trung binh tu 200.000 - 500.000. Cao su thu dugc 

bang each nay rai d i chay dinh va khong tien su dung. Nam 1839, nha hoa hgc Mi 

Sac-la Gut-di-a (Charles Goodyear, 1800 - 1860) da phat minh ra kT thuat luu hoa cao 

su lam tang dac tfnh ca If cua cao su, do do ma rpng rai nhieu kha nang ung dung 

cua no. 

Cao su tong hgp dugc phat trien manh tu Chien tranh the giai lan II do su khan hie'm 
cao su thien nhien. Hau hei cac cao su tong hgp deu la san pham cua cong nghiep 
dau mo. 
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Bdi W 

31 f 
LUYEN TAP 

ANKEN VA ANKADIEN 

& Cung CO kien thuc ve tinh chai hoa hpe eua anken va ankadien. 

& Biei each phan biet ankan, anken, ankadien bang phuong phap 

hoa hoe. 

I - KIEN THUC CAN NAM VUNG 

1. Cdng thdc phan tu chung cua anken : C^H2n , eua ankadien : C^H2n_.2-

2. Dac diem ciu tao : 

• Trong phan tu anken cd mgt lien ket doi C=C, ankadien ed hai 
lien kei ddi C=C. 

• Anken va ankadien deu cd ddng phan mach cacbon va ddng phan vi tri 
lien ket ddi. 

• Mgt sd anken, ankadien cdn cd dong phan hinh hgc. 

3. Tinh chit hoa hgc dac trung cua anken va ankadien : 

• Phin ung cdng : vdi hidro, hidro halogenua, brom (dung dich). 

• Phin lfng triing hgp. 

4. Su chuyen hoa lin nhau giua ankan, anken, ankadien : 

t°, xt (-H ) 

,. +H2, t°, xt 

ankan 

li - BAI TAP 
1. Viei cac phUOng trinh hoa hoc minh hoa : 

a) Oe tach metan tU hdn hgp metan vdi mgt lugng nho etilen, ngUdi ta d i n hon hgp 
khf di qua dung dich brom du. 

b) Sue khi propilen vao dung dich KMn04, tha'y mau cua dung dich nhat dan, cd kei tua 
nau den xuai hien. 
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2. Trinh bay phuong phap hoa hoc de phan biet ba binh dung ba khi rieng biet la metan, 
etilen va cacbonic. Viei phuong trinh hoa hgc minh hoa. 

3. Viet phuong trinh hoa hgc cua cac phan dng thuc hien so dd chuyen hoa sau : 

CH4 > C2H2 > C2H4 > CjHg > C2H5CI 

4. Viet phuang trinh hoa hgc cua cac phan dng dieu che : 1,2-dicloetan ; 1,1-dicloetan 
tu etan va cac chai vo co can thiei. 

5. Cho 4,48 lit h6n hgp khi gom metan va etilen di qua dung dich brom dU, tha'y dung 
dich nhat mau va con 1,12 lit khi thoat ra. Cac the tfch khf do d dieu kien tieu chuan. 
Thanh phan phan tram the tich cua khf metan trong hon hgp la 

A. 25,0 % 

B. 50,0 % 

C. 60,0 % 

D. 37,5 % 

6. Viei phuong trinh hoa hgc cua cac phan dng dieu che polibuta-1,3-dien td but-1-en. 

7. Ddt chay hoan toan 5,40 g ankadien lien hgp X thu dugc 8,96 lit khf COj (dktc). 

Cong thdc nao sau day la cong thdc ca'u tao cua X ? 

A. CH2 = C H - C H = CH2 

B. CH2 = C H - C H = C H - C H 3 

C. CH2 = C — CH2 ~ CHg 

CH3 

D. CH2 = C = CH - CH3 
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32 f 

ANKIN 

£y Biei each viei eong thue eau tao va gpi ten mgt so ankin. 

& Biei t inh chai va ung dung quan trgng cua ankin, dac biet 

cua axetilen. 

I - DONG O A N G , DONG PHAN, DANH PHAP 

1. Day ddng d^ng ankin 

Axetilen (CH^CH) va cac chit tiep theo cd cdng thdc phan tu C3H4, C4Hg, ... 

cd tfnh chat tuong tu axetilen lap thanh day ddng ding eua axetilen dugc ggi la 

ankin. Cdng thde phan tu chung cua ankin la C^H2n_2 (n>2). 

Ca'u tao cua phan tu axetilen dugc bieu dien nhu sau : 

H:C; ;C:H 
Cong thLfc electron 

H-C = C-H 
Cong thuc ca'u tao 

a) b) 

Hinh 6.4. Mo hinh phdn tu axetilen 
dgng dgc (a) vd dgng rdng (b) 

2. Ddng phan 
Hai chai diu day (C2H2, C3H4) khdng cd ddng phan ankin. Cac ankin tu C4Hg 

trd len cd ddng phan vi trf eua lien ket ba, td C^Hg cdn cd ddng phan maeh 

cacbon (tuong tu anken). Thf du, dng vdi eong thde phan tu C^Hg cd cac ankin 

ddng phan : 

CH=C-CH2-CH2-CH3 ; CH3-C=C-CH2- CH3 ; HC = C-CH-CH, 

CH3 

3. Danh phap 
a) Ten thong thudng 

Thi du : HC=CH axetilen 

C H = C - C H 2 - C H 3 etylaxetilen 

CH3—C=C—CH3 dimetylaxetilen 

CH3—CH2—CH2—CsCH propylaxetilen 
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Nhu vay, ten thdng thudng eua day ddng ding ankin dugc ggi nhu sau : 
Ten gdc ankyl lien ket vdi nguyen tu C cua lien ket ba + axetilen 

Cac gd'c ankyl dugc ggi theo thu tu ehu cai diu ten ggi cua chung. 

b) Ten thay the 

Bang 6.2. Ten thay the'vd mgt vdi hdng so vat li ciia mgt sd ankin 

Cong thiirc cau tao 

CH = CH 

CH = C-CH3 

CH = C—CH2—CH3 

CH = C- [CH2]2 -CH3 

C H ^ C - [ C H 2 ] 3 - C H 3 

CH EE C - [CH214 - CH3 

CH = C - [CH215 - CH3 

CH ^ C - [CH2]e - CH3 

CH ^ C - [CHJy - CH3 

Ten thay the 

etin 

propin 

but-1-in 

pent-1-in 

hex-1-in 

hept-1-in 

oct-1-in 

non-1-in 

dec-1-in 

tnc.°C 

- 8 2 

- 101,5 

- 122 

- 9 8 

- 124 

- 8 0 

- 7 0 

ts.°C 

- 7 5 

- 2 3 

8 

40 

72 

100 

126 

151 

174 

Khoi luong rieng, « 
g/cm^ (20 °C) 1 

1 

0,695 

0,716 

0,733 

0,746 

0,757 

0,766 

xen thay the eua ankin dugc xuat phat td ten cua ankan cd eung mach cacbon 
bing each ddi dudi -an thanh -in. Td C4Hg trd di cin them sd chi vi tri 
nguyen tu cacbon bit diu lien ket ba. Mach cacbon dugc danh sd td phia gin 
lien kei ba hon. 
Cac ankin ed lien kei ba d diu maeh (dang R - C s CH) dugc ggi la cac ank-l-in. 
Etin edn cd ten thdng thudng la axetilen. 

II -T iNH CHAT VAT Ll 

Tu bing 6.2 ta thay cac ankin cd nhiet do sdi tang din theo chieu tang cua 
phan tu khdi. Cac ankin cd nhiet do sdi cao hon va khdi lugng rieng ldn hon 
cac anken tuong dng. 

Gid'ng ankan va anken, cac ankin eung khdng tan trong nudc va nhe hon nudc. 

III - TINH CHAT HOA HOC 

Lien kei ba trong phan tu ankin gdm mgt lien kei a ben va hai lien ket n kem 
ben hon, do dd, cac ankin de dang tham gia phin irng cgng. Ngoai ra, ank-l-in 
edn cd phan dng the nguyen tu H lien ket vdi nguyen tu C cua lien ket ba bing 
nguyen tu kim loai. 
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1. Phan ling cpng 

Tuy dieu kien phan ung. ankin tham gia phan irng cgng vdi mgt hoac hai 
phan tu tac nhan tao thanh hgp chat khong no loai anken hoac hgp chat no. 

a) Cong hidro 
Khi cd niken (hoac platin hoac paladi) lam xuc tac, ankin cgng hidro tao thanh 
anken, sau dd tao thanh ankan. 

Tlii du : CH = CH + H2 ^'•'" > CH, = CH2 

CH2 = CH2 +H2 ^'•'° > CH3-CH3 

Khi diing xuc tac la hdn hgp Pd/PbC03 hoac Pd/BaS04, ankin ehi cgng mgt 

phan tu hidro tao thanh anken. 

Pd/PbCOvt" 
Thi du : CH = CH + Ho ^ ^ CH2 = CHj 
Dae tinh nay dugc diing de dieu che anken td ankin. 

b) Cgng brom, clo 

Brom va clo cung tac dung vdi ankin theo hai giai doan lien tie'p. 

Thi du : CH = CH + BTJ (dd) > CHBr = CHBr 

1,2-dibrometen 

CHBr = CHBr + Br, (dd) > CHBr2 - CHBi^ 

1,1,2.2-tetrabrometan 

c) Cong/fX (X la OH, Cl, Br, CH3COO ...) 

Ankin tac diing vdi HX theo hai giai doan lien tiep. 

t^xt 
Thi du : CH = CH + HCl > CUj = CHCI 

vinyl clorua 

t-'.xt ^ 
CH2 = CHCI + HCl ——^ CH3-CHCI2 

1,1-dicloetan 

Khi cd xuc tac thfch hgp, ankin tac dung vdi HCl sinh ra din xuai monoclo eua 
anken. 

Thi du : CH ^ CH + HCl ^̂ p̂ f̂ '̂ -ô  > CH, = CHCI 
vinyl clorua 
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Phan ung cdng HX cua cac ankin cung tuan theo quy tic Mac-cop-nhi-eop. 

Thi du : 

Cl 
1 j - j r^ i 

C H 3 - C = CH > C H 3 - C = CH2 

Cl 

+ HC1 > C H 3 - C - C H 3 
I 

Cl 
2,2-diclopropan 

Phan dng cdng H ,0 cua cac ankin chi xiy ra theo ti le so moi 1 : 1 . 

Thi du : 

CH = CH + H , 0 
HgS04,H2S04 

[CH2 = C H - O H ] > C H 3 - C H = 0 

(khong b^n) andehit axetic 

d) Phdn dng dime vd trime hod 

Hai phan tu axetilen cgng hgp vdi nhau tao thanh vinylaxetilen : 

'°-^^^ CH = C - CH = CH, 2CH = CH — 

vinylaxetilen 

Ba phan tu axetilen cgng hgp vdi nhau tao thanh benzen : 

600° C 
3CH = CH bote 

ve hinh thde, day cung la phan iing cdng HX vao lien ket ba, vdi HX la 
H-C=CH. 

2. Phan ung the b^ng ion kim loai 

a) Thi nghiem : Sue khi axetilen vao dung dich 

bae nitrat trong amoniac, thiy cd kei tda vang 

nhat (hinh 6.5). Dd la mudi bae axetilua tao 

thanh do phin dng : 

CH = CH + 2AgN03 + 2NH3 

> Ag-C = C-Agi + 2NH4NO3 
bae axetilua 

C2H2 
• 

dd AgNOj/NH; 

a) b) 

CjAgj 

Hinh 6.5. Phdn ung the nguyen td 

hidro ciia C , / / , bdng ion bgc 

a) Trudc khi sue khi C , / / , 

b) Sau khi sue khi C^H^ 
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b) Nhdn xet: Nguyen tu hidro lien ket tnrc tie'p vdi nguyen td cacbon lien ket ba 
dau maeh cd tinh linh dgng cao hon cac nguyen tu hidro khae nen cd the bi thay 
the' bing ion kim loai. 

Cac ank-l-in khae nhu propin, but-1-in, ... cung ed phan irng tuong tu axedlen, 
do dd tinh chai nay dugc dung de phan biet ank-l-in vdi anken va eae 
ankin khae. 

3. Phan iing oxi hoa 

a) Phdn dng oxi hod hodn todn (chdy) 

Cac ankin chay toa nhieu nhiet: 

2C„H2„_2 +(3n- l )02 -> 2nC02 + 2(n - 1)H20 

Thi du : 2C2H2 + 5O2 -> 4CO2 +2H2O 

b) Phdn iing oxi hod khong hodn todn 

Tuong tu anken va ankadien, ankin eung cd kha nang lam mat mau dung dich 
thud'c tfm (hinh 6.6). 

CpHp 

dd KMnO. 
MnO, 

Hinh 6.6. Axetilen ldm mat mdu dung dich thudc tim 

IV-OIEU CHE 

Trong phdng thf nghiem va trude day ca trong cdng nghiep, axetilen dugc dieu 
che' bing each cho canxi cacbua CaC2 tac dung vdi nude : 

CaC2 + 2H2O > C2H2T+ Ca(OH)2 

Ngay nay trong cong nghiep, axetilen dugc sin xuit ehu ye'u tu metan : 

1500°C 
2CH, -> C2H2 3H. 
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V - UNG DUNG 

1. Lam nhien lieu 

Khi chay, axetilen toi nhieu nhiet nen duge dung trong den xi oxi-axetilen de 
han, cit kim loai. 

2. Lam nguyen lieu 

Td axetilen ed the dieu ehe dugc nhieu chit diu quan trgng eho cac qua tnnh 
tdng hgp hiru co. 

To sol tong hop 
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BAI TAP 

a) Viet cong thdc ca'u tao va ggi ten cac ankin co cong thdc phan td C4Hg va CgHg. 

b) Viet cong thdc cau tao cua cac ankin c6 ten sau : pent-2-in ; 3-metylpent-1-in ; 
2,5-dimetylhex-3-in. 

Viei phuong trinh hoa hgc cua phan Ung giUa propin va cac chat sau : 

a) hidro co xuc tac Pd/PbCOg. 

b) dung dich brom (dU). 

c) dung djch bae nitrat trong amoniac. 

d) hidro clorua co xuc tac HgClj-

Trinh bay phuong phap hoa hgc : 

a) Phan biet axetilen vdi etilen. 

b) Phan biet ba binh khong dan nhan chda mdi khi khong mau sau : metan, etilen, 
axetilen. 

Cho cac chai sau : metan, etilen, but-2-in va axetilen. Ket luan nao sau day la dung ? 

A. Ca 4 chat deu cd kha nang lam mai mau dung djch brom. 

B. C6 hai chai tao ket tua vdi dung dich bae nitrat trong amoniac. 

C. Co ba chai cd kha nSng lam mai mau dung dich brom. 

D. Khong c6 chai nao lam nhat mau dung dich kali pemanganat. 

Din 3,36 lit hon hgp A gom propin va etilen di vao mgt lugng dU dung dich AgN03 
trong NH3 thay con 0,840 lit khi thoat ra va c6 m gam kei tua. Cac the tich khi do 
6 dktc. 

a) Tinh phan tram the tieh etilen trong A. 

b) Tinh m. 

Trong sd cac ankin c6 cong thdc phan td CgHg c6 may chai tac dung dugc vdi 
dung djch AgN03 trong NH3 ? 

A. 1 chai 

B. 2 chai 

C. 3 chai 

D. 4 chai 
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LUYEN TAP 

ANKIN 

& Cung CO kie'n thuc v& tinh chai hoa hoc cua ankin. 

&7 Phan biet cac chai ankan, anken, ankin bang phuang phap 
hoa hoc. 

I - KIEN THUC CAN NAM VUNG 

1. Nhtrng diem gidng nhau va khae nhau ve caiu tao, tinh chait hoa hoc 
cua anken va ankin 

Anken Ankin 

Cong thiirc chung CnH2n (n > 2) CnH2n-2 (n > 2) 

Gidng nhau 

Cau tao 

- Hidrocacbon khong no, mach hd. 
- 06 dong phan mach C, dong phan vj tri lien ket bpi. 

„ , .,,.. , - , ^.. - Co mot lien kei ba 
- Co mot lien ket doi 

Khae nhau „ - j - ' . . u- u u - Khong c6 dong phan 
- Co dong phan hmh hoc ^- . • 

^ "^ hmh hoc 
- Cpng hidro 

Cong brom (dung djch) 
Cong HX theo quy tSc Mac-c6p-nhi-c6p 

Tinh chat __ |_̂ pp |.̂ g-t f^a ĵ ^^pg ^^-^^^ KMnO. 
hoa hoc 

Gidng nhau 

u-ho^ .,ho Khong CO phan Ung the bang Ank-1-in c6 phan Ung the ixnac nnau . ,. , . , ̂  . ,. , . 
ion kim loai bang ion kim loai 

2. Su chuyen hoa l̂ n nhau gida ankan, anken, ankin 

- H, . t". xt 

ANKAN < " -^ ANKEN 
A + H , , xt Ni A 

+ H2(j i rXtNi, t° + H j , xt Pd /PbC03 

ANKIN 
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II - BAI TAP 

1. Dan h6n hop khi gom metan, etilen, axetilen di vao mgt lugng dU dung djch bae nitrat 
trong dung djch amoniac. Khi con lai dUOc d i n vao dung djch brom (du). Neu va giai 
thich cac hien tugng xay ra trong thi nghiem. 

2. Viei phuong trinh hoa hgc cija cac phan dng thUc hien sO dd chuyen hoa sau : 

CH4 — ^ C2H2 '^' > C4H4 '^' ) C4H6 '"' ) polibutadien 

3. Viei phuong trinh hoa hgc cua cac phan dng tU axetilen va cac chat vo co can thiei 
dieu che cac chai sau : 

a) 1,2-dicloetan d) buta-1,3-dien 

b) 1,1-dicloetan e) 1,1,2-tribrometan 

c) 1,2-dibrometen 

4. Khi thuc hien phan dng nhiet phan metan dieu che axetilen thu dugc hon hgp X gom 
axetilen, hidro va metan chUa phan dng hei. Ti khdi ciia X so vdi Hj bang 4,44. 
Tinh hieu suai cua phan dng. 

5. Dan 6,72 lit hon hop khi X gom propan, etilen va axetilen qua dung dich brom du, tha'y 
con 1,68 lit khi khong bj hap thu. Neu d i n 6,72 lit khi X tren qua dung dich bae nitrat 
trong amoniac tha'y co 24,24 gam ket tua. Cac the tich khi do d dieu kien tieu chuan. 

a) Viei cac phuong trinh hoa hgc de giai thich qua trinh thi nghiem tren. 

b) Tinh thanh phan phan tram theo the tich va theo khdi lugng cua m6i khf trong hon hgp. 

6. Ddt chay hoan toan 2,24 lit hidrocacbon X thu dugc 6,72 lit CO2 (cac the tfch khf do 
6 dktc). X tac dung vdi dung dich AgN03 trong NH3 sinh ra kei tua Y. Cong thdc 
ca'u tao cua X la 

A. CH3-CH = CH2 

B. CH=CH 

C. C H j - C ^ C H 

D. CH2=CH-CH^CH 

7. Cfng vdi cong thdc phan td CgHg cd bao nhieu ankin dong phan cija nhau ? 

A. 3 B. 4 C. 2 D. 5 
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BAI THUC HANH 4 

OIEU CHE VA TINH CHAT CUA 
ETILEN, AXETILEN 

fc' Biei lam viec vai cac dung cu thi nghiem trong hoa huu ca. 

& Biei each di^u che va thii tinh chai cua etilen va axetilen. 

NOI D U N G THi NGHIEM VA CACH TIEN HANH 

Thi nghiem 1. Dieu che va thu tinh chat ciia etilen 
Cho 2 ml ancol etylic khan vao dng nghiem kho cd sin vai vien da bgt, sau dd 
cho them tdng gigt dung dich H2SO4 dac (4 ml), ddng thdi lie deu. Lip dung 

cu thi nghiem nhu hinh 6.7. 

Hon hap 
CpH^OH, HpSO.dac 

Da bot 

Hinh 6.7 

Dun ndng hon hgp phan irng sao cho hdn hgp khdng trao len d'ng din khf. 

Ddi khf sinh ra d diu vudt nhgn cua d'ng din khi. 

Din khi qua dung dich KMn04. Quan sat sir thay ddi mau cua dung dich. 

Thi nghiem 2. Dieu che va thir tinh chait cua axetilen 

Cho vai miu nhd canxi cacbua vao d'ng nghiem da dung 1 ml nudc va dSy 
nhanh bing nut cd dng din khi diu vudt nhgn. 

Ddt khi sinh ra d diu dng vudt nhgn. 

Din khi qua dung dich KMn04 va dung dich AgNOj trong NH3. Quan sat hien tugng. 

II -VIET TUONG T R I N H 
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mDROCACBOIV^ THtK Î 

ixrGudixr mDROCACBO]^ 

Chirong ^ HE xHoiirG HOA vt 
HIDROCACBO^r 

7 
^Hidrocacbon tham : Khdi niem, ddng phdn, danh phdp, 

tinh chdt hoa hgc 

& Cdc nguon hidrocacbon thien nhien 
vd ling dung chinh ciia chung. 

& Su chuyen hoa giiia cdc loai hidrocacbon dd hgc. 

H 

" ^ . ^ " • ^ r . - " 

I 
H 

H 
Ke-ku-IS (FA. Kekul4, 1829-1896), 

ngudi tim ra cong th^c 
cau tao cua benzen 

H 

H -

H H 
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Hidrocacbon tham la nhCmg hidrocacbon trong phan td co chda mot hay 
nhieu vong benzen. Cac hidrocacbon tham dugc chia thanh : 
— Hidrocacbon tham co mot vong benzen trong phan td, thi du : 

CH3 CH = CHj 

0,6 6 ,' 
— Hidrocacbon tham co nhieu vong benzen trong phan td, thi du : 

Hidrocacbon tham la nguon nguyen lieu quan trong cua cong nghiep 
tong hgp polime, di/gc pham, pham nhuom... 

BENZEN VA OONG O A N G . 

MOT SO HIOROCACBON THOM KHAC 

& Biei dac diem cau tao ciia benzen va biei each gpi ten mot 
vai hidrocacbon tham dan gian. 

& Biei viei cac phuang trinh hoa hoc minh hoa tinh chai 
hoa hoc cua bezen va d6ng dflng cua benzen, stiren va naphtalen. 

A - BENZEN VA DONG DANG 

I - DONG D A N G , DONG PHAN, DANH PHAP, CAU TAO 

1. Day dong d^ng cua benzen 

Benzen C^H^ va cac hidrocacbon thom khae cd cdng thdc phan td la CyHg 

(toluen), CgHjQ, ..., lap thanh day ddng ding cd cdng thdc phan tu chung Ĉ Ĥĵ .̂̂  

(n > 6). 

2. Odng phan, danh phap 

Mgt sd hidrocacbon thom diu day ddng ding cd cong thdc cau tao va ten ggi 
dugc trinh bay trong bing 7.1. 
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Bang 7.1 

Cong thiirc 
phan tur 

CeHe 

CyHg 

Cs'lio 

. Ten vd hdng so vdi 

Cong thiirc 
cau tao 

0 
<0^CH3 

(P^CH^CHg 

O^CH3 
CH3 

^ C H 3 

H3C 

H3C^P>-CH3 

' /;' ciia mdt so hidrocacbon tham ddu ddy 1 

Ten thong thuong 

benzen 

toluen 

o-xilenC) 

m-xilen 

p-xilen 

Ten thay the 

benzen 

metyl benzen 

ddng ddng 

TPC 

5,5 

-95,0 

etylbenzen - 95,0 

1,2-dimetylbenzen _ oc 0 
(o-dimetylbenzen) 

1,3-dimetylbenzen 
(m-dimetylbenzen) 

1,4-dimetylbenzen 
(p-dimetylbenzen) 

-47,9 

13,2 

t *>C 

80 

111 

136 

144 

139 

138 

Hai chat dau day khdng cd ddng phan hidrocacbon thom. Td CgHjQ trd di cd 

cac ddng phan ve vi tri tuong ddi cua cac nhdm ankyl xung quanh vdng 
benzen va ve cau tao mach cacbon eua mach nhanh. 

Thi du : 

(Cj)- CH2CH2CH3 \ 0 / CI^-CHs 

CH3 

^ ^ C H s C H a H a C ^ ^ ^ C H a C H g 

Ten he thdng cua cac ddng ding ciia benzen duge ggi bing each ggi ten cac 
nhdm aiik) 1 + benzen. Ne'u vdng benzen lien ket vdi hai hay nhieu nhdm ankyl 
thi trong ten ggi can chi rd vi trf cua cac nhdm ankyl trong vdng benzen. 

(1) Cac chii o - / ' - . ' " - la viei tat cua cac tir ortho-. para-. meta~. 

151 



Danh sd eae nguyen td cacbon cua vdng benzen sao cho tdng chi sd trong ten 
ggi la nhd nhit. Cac nhdm the duge ggi theo thu tif ehu cai dau ten gdc ankyl. 

Thidu : 
Cach danh sd dung Cach danh sd sai 

1,2,4- trimetylbenzen 

H 3 C ^ ( ) > 1 C H , 

•̂  5 6 \ " 
CH. 

1, '1,6-trimotylbonzGn 

3. Cau tao 

Bing cac phuong phap vat If hien dai ngudi ta da xac dinh dugc phan tir 
benzen cd ciu trdc phing va ed hinh luc giac deu. Ca 6 nguyen tu cacbon va 6 
nguyen tu hidro eung nam tren mdt mat phing (hinh 7.1). 

Hinh 7.1. Mo hinh plidn ru benzen 
dgng dgc (a) vd dgng rong (b) 

De the' hien ciu tao cua benzen, ngay nay ngudi ta dung mgt trong hai 
cdng thdc ciu tao sau : 

hoac 
\ / / 

II - TINH CHAT VAT Ll 
Cae hidrocacbon thom deu la chai long hoae rin d dieu kien thudng, chung co 
nhiet do sdi tang theo chieu tang eua phan td khdi. 

Cae hidrocacbon thom d the long cd mui dae trung, khong tan trong nudc va 
nhe hon nudc, ed kha nang hoa tan nhieu chat hiru co. 
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Ill - TiNH CHAT HOA HOC 

Cae ddng ding cua benzen cd tinh chit cua vdng benzen va ed tinh chat cua 
mach nhanh ankyl. 

1. Phan ling the 

a) The nguyen tu H cua vdng benzen 

Phdn ung vdi halogen 

Cho benzen va brom vao dng nghiem khd rdi lie nhe hdn hgp. Mau cua 
dung dich khong thay ddi. Nhu vay, benzen khong phin dng vdi brom d dieu 
kien thudng. 

Cho tie'p mgt it bdt sit vao dng nghiem tren, lie nhe. Mau cua brom nhat din 
va tha'y ed khi hidro bromua thoat ra do da xay ra phin ung the : 

+ Bto 
Bot Fe + HBr 

brombenzen 

Ne'u cho cac ankylbenzen phin ung vdi brom trong dieu kien cd bgt sit se 
thu dugc hdn hgp sin phim the brom chu yeu vao vi tri para va ortho so vdi 
nhdm ankyl : 

CHo 

Q] (41%) 
2-bromtoluen (o-bromtoluen) 

Br2, Fe 

-HBr 

o (59%) 

4-bromtoluen (p-bromtoluen) 

Phdn dng vdi axit nitric 

Cho benzen vao dng nghiem chda sin hdn hgp H2SO4 dac va HNO3 dae. Lie 

manh hdn hgp khoing 5 - 1 0 phdt sau dd rdt hdn hgp vao cdc nudc lanh, 
dung dua thuy tinh khua'y deu. 
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Khi dd se thay cd ldp chai long nang mau vang nhat ling xudng. Do la 
nitrobenzen dugc tao thanh theo phin iing : 

+ HN03(dac) ^̂ "̂̂ ^̂ '̂  ) [ f j ] + H 2O 

nitrobenzen 
Trong dieu kien tren. cac ankylbenzen chu yeu cho sin phim the' vao vi tri 
ortho va para so vdi nhdm ankyl. 

Thidu : 

HNO3 dac, H2SO4 dac 

-HpO 

2-nitrotoluen 
(o-nitrotoluen) 

(42%) 

4-nitrotoluen 
(p-nitrotoluen) 

Quy tdc the': Cac ankylbenzen de tham gia piian iing the nguyen td H eiia vdng 
benzen hon benzen va su the lai tien d vi trf ortho va para so vdi nhdm ankyl. 

b) The nguyen tu H cda mqch nhdnh 

Neu dun toluen hoac eae ankylbenzen vdi brom. se xay ra phin dng the' nguyen 
tu H cua mach nhanh tuong tu ankan. 

Thidu 

( ( ^ V c H , + Brp ^ % 3 -̂  Dio ^ \ i Iy—CH2Br + HBr 

toluen benzyl bromua 
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2. Phan ung cpng 

a) Cgng hidro 

+ 3H5 
t°, Ni 

xiclohexan 

b) Cgng clo 

Din mdt lugng nhd khi clo vao binh ndn chda mdt ft benzen, day kfn lai rdi dua 
binh ra ngoai anh ning. Trong binh xuit hien khdi tring va tren thanh binh thiy 
xuit hien mgt ldp bgt mau tring. Dd la 1,2,3,4,5,6-hexacloxiclohexan, edn 
dugc ggi la hexacloran. 

+ 3CI2 ^"^ ^^"^ ) 

Cl 

hexacloran 

Trudc kia, phin dng nay duge dung de sin xuat thudc tru sau 666 nhung do chat 
nay cd dgc tinh cao va phan huy cham nen ngay nay khdng dugc su dung. 

3. Phan ung oxi hoa 

a) Phdn img oxi hod khong hodn todn 

Thi nghiem : Tien hanh thi nghiem nhu hinh 7.2 

1 mlbenzen 1 ml toluen 

l ^ - ^ 

Lac 

1 mldd 
=:J1 KMn04 

benzen 

' dd 
%2r KMn04 

i 
tac 

toluen 

x 3 / 

1 mldd 
'KMn04 

dd 
i ^ ^ r KMn04 

Hinh 7.2. Benzen vd toluen khong ldm mat mdu dung dich KMnO^ a dieu kien thudng 

Khi dun ndng ddng thdi ci hai dng nghiem trong ndi each thuy, ta thiy : 

- Benzen vin khong lam mit mau dung dich kali pemanganat. 
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- Toluen lam mai mau dung dich kali pemanganat, tao kei tua mangan dioxit: 

/ Q V CH3 + 2 KMn04 —!% \Cj}- COOK + 2Mn02 + KOH + HgO 

to/uen i^gii benzoat 

Tuong tu toluen, cae ankylbenzen khae eung khong lam mat mau dung dich 
thudc tim d dieu kien thudng nhung lam mat mau dung dich thudc tfm khi 
dun ndng. 

b) Phdn dng oxi hod hodn todn 

Cae hidrocacbon thom khi chay toa nhieu nhiet : 

CnH2n-6 + ^ ^ ^2 ^ ^ ^^O, + (n-3)H20 

B - MOT VAI HIDROCACBON THOM KHAC 
I - STIREN 

1. Cau tao va tinh chat vat li 
Cong thdc phan tu : C^Hĵ . 

Phan tu stiren ed cau tao phing. 
H H 

Cdng thdc cau tao : /p^ /7~^ i i 
CH = CH2 hoac (C j)-C = C - H 

Stiren (edn ggi la vinylbenzen) la chat long khdng mau, sdi d 146°C, khdng tan 
trong nudc nhung tan nhieu trong dung mdi hiiu eo. 

2. Tinh chat hoa hoc 
Ca'u tao phan tu cua stiren cd dac diem gidng etilen va cd dac diem gidng 
benzen, do dd ed the thay ring stiren vda ed tinh chit gid'ng anken vua co 
tinh chai gidng benzen. 

Stiren cd phin ung cgng vdi Brj, H2, HBr, HI, ... vao lien ket doi va lam mai 

mau dung dich KMn04 0 dieu kien thudng. 

a) Phdn dng vdi dung dich brom 

/ ( V > V o H = CH2 + Br2 (dd) > / Q ) \ - C H - CHj 

Br Br 
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b) Phdn dng vdi hidro 

Khi cho stiren tac dung vdi hidro du cd xiic tac d nhiet do va ap suit cao se thu 
dugc etylxiclohexan : 

CH = C H , CH2CH3 

+ Hc, 

t°, p, xt 

etylbenzen 

CH2CH3 

3H, 

t°, p, xt 

etylxiclohexan 

CH = CH2 C H - C H 2 -

c) Phdn dng trung hgp 

t°. p, xt 

— ' \ 

stiren polistlren 

Stiren cung tham gia phin dng the' nguyen tu H cua vdng benzen. 

II - NAPHTALEN 

1. Caiu tao va tinh chait vat li 

Cdng thdc phan tu ; C,QHg 

Phan tu naphtalen ed cau tao phing. 

Cong thdc ciu tao 

Naphtalen (bang phie'n) la chat rin, 
ndng chay d 80°C, tan trong benzen, 
ete, ... va cd tfnh thang hoa. 

Hmh 7.3. 
Thi nghiem naphtalen thdng hoa 

Naphtalen 
thang hoa 

Td giay 
CO due 16 

Naphtalen 
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2. Tinh chait hoa hoc 

Naphtalen cd tinh chit hoa hgc tuong tu benzen. 

a) Phdn dng the 

Naphtalen tham gia phan dng the' tuong tu benzen, nhung phin dng xay ra 
de dang hon va thudng uu tien the vao vi tri sd 1. 

Thidu : 

+ Br, + HBr 

1-bromnaphtalen 

NO, 

+ HNO3 + H2O 

1 -nitronaphtalen 

b) Phdn iing cgng 

Khi cd chit xiic tac, naphtalen cdng hidro tao ra deealin 

2H, 

t°, xt 

+ 3H2 

t° xt 

tetralin deealin 

Naphtalen khdng lam mit mau dung dich KMn04 d dieu kien thudng. 

C - LTNG DUNG CUA M O T SO HIDROCACBON THOM 
Benzen va toluen la nguyen lieu rit quan trgng cho cdng nghiep hoa hgc. 
Ngudn cung cap benzen, toluen chu yeu la td nhua than da va tu sin pham 
de hidro ddng vdng hexan, heptan tuong dng. 
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Thuoc no TNT 

Pham nhuom 

Polime, nhua trao doi ion,, 

BAI TAP 
1. (Jng vdi cong thdc phan td CgH^ cd bao nhieu dong phan hidrocacbon thorn ? 

A. 2 B. 3 C. 4 D. 5 

2. Toluen va benzen phan dng dugc vdi chai nao sau day : (1) dung dich brom trong CCI4 

(2) dung dich kali pemanganat ; (3) hidro c6 xuc taC Ni, dun n6ng 

(4) Brj CO bgt Fe, dun nong ? Viei phuong trinh hoa hgc cua cac phan dng xay ra. 

3. Viet phuong trinh hoa hgc ciia cac phan dng xay ra trong mdi trudng hgp sau : 

a) Toluen tac dung vdi hidro c6 xuc tac Ni, ap suai cao, dun nong. 

b) Dun ndng benzen v6i hon hgp HNO3 dac va H2SO4 dac. 
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4. Trinh bay phuong phap hoa hgc phan biet cac chai : benzen, hex-1-en va toluen. 
Viet phuong trinh hoa hgc cua cac phan dng da dung. 

5. Hidrocacbon X la chat long co ti khdi hoi so vdi khong khi b§ng 3,17. Ddt chay hoan 
toan X thu dUOc COj co khdi lugng bang 4,28 lan khdi lugng HjO. 6 nhiet do thudng, 
X khong lam mai mau dung dich brom. Khi dun ndng, X lam mai mau dung dich KMn04. 

a) Tim cdng thdc phan td va viet cdng thdc cau tao ciia X. 

b) Viet phuong trinh hoa hgc cua phan dng giua X va Hj (xuc tac Ni, dun ndng), 
vdi brom (cd mat bgt Fe), vdi hdn hgp du cua axit HNO3 va axit H2SO4 dam dac. 

6. Danh dau cgng (+) vao d cap chai cd phan dng vdi nhau theo m iu sau ; 

1 

Hj, xuc tac Ni 

benzen 

+ 

hexan 

+ 

Brj (dd) ! 
1 

\ BrjCO Fe, dun nong ', 

Dd KMn04, dun nong 

I HBr 

HjO (xt H+) 

toluen etilen 

7. Cho benzen tac dung vdi lugng dU HNO3 dac cd xuc tac H2SO4 dae de dieu che 
nitrobenzen. Tinh khd'i lugng nitrobenzen thu dugc khi dung 1,00 tan benzen vdi 
hieu suai 78,0%. 

8. So sanh tinh chat hoa hgc cua etylbenzen vdi stiren, viet phuong trinh hoa hgc cua 
cac phan dng de minh hoa. 

9. Dung cdng thdc cau tao viei phuong trinh hoa hgc cua phan dng gida stiren vdi : 

a) H2O (xuc tac H2SO4) 

b) HBr 

c) Hj (theo tl le sd moi 1 ; 1, xuc tac Ni) 

10. Trinh bay phuong phap hoa hoc phan biet 3 chai Idng sau : toluen, benzen, stiren. 
Viei phuang trinh hoa hgc cua cac phan dng da dung. 

11 . Khi tach hidro cua 66,25 kg etylbenzen thu dugc 52,00 kg stiren. Tien hanh phan Ung 
trung hgp toan bd lugng stiren nay thu dugc hon hgp A gom polistlren va phan stiren 
chua tham gia phan dng. Biet 5,20 gam A vUa du lam mai mau cua 60,00 ml dung dich 
bromO,15M. 
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a) Tinh hieu suat ciia phan dng tach hidro cua etylbenzen. 

b) Tinh khdi lugng stiren da trung hop. 

c) Polistlren cd phan td khdi trung binh bang 3,12.10^. Tinh he sd trung hgp 

trung binh cua polime. 

12. Trinh bay each don gian de thu dUdc naphtalen tinh khiet tU hdn hgp naphtalen cd lan 
tap chai khdng tan trong nUdc va khdng bay hoi. 

13. TU etilen va benzen, tdng hop dugc stiren theo sd dd : 

CeHg - ^ f ^ C6H5C2H5 ^^d^ C6H5-CH = CH2 

a) Viet cac phuong trinh hoa hgc thuc hien cac bien ddi tren. 

b) Tinh khdi lugng stiren thu dugc tU 1,00 tan benzen neu hieu suai cua qua trinh 
la 78%. 

Tu lieu 
CONG THLTC CAU TAO CUA BENZEN 

DA DUOC TIM RA NHU THE NAO 

Nam 1865, Ke-ku-le d& xuai cdng thuc ca'u tao cua benzen : 

C = C 

H - C C - H hay 

H, 
\ C = 
/ 

c 
• ^ 

c-/ H 

.H 
/ 

= c 
\ 
c-// 

-c \ H 

\ / / 

Theo cdng thuc nay, phan tu benzen co 3 lien kei ddi xen ke vdi 3 lien kei don. Nhu vay, 

sau lien kei trong phan tu benzen phai cd do dai khae nhau va benzen phai cd tinh chai 

hoa hoc giong anken (lam mai mau dung dich brom, dung dich kali pemanganat, ...). 

Tuy nhien, thuc nghiem cho thay benzen vua the hien tinh chai cua mpt hidrocacbon 

khdng no gidng anken (phan ung cdng H j cd mat chai xuc tac Ni) vua the hien tfnh chai 

cua hidrocacbon no (khdng lam mai mau dung dich brom, cd phan ung the) chung td 

cdng thuc cau tao cua Ke-ku-le chua phan anh dung ca'u tao thuc cua benzen. 

Cac kei qua nghien cuu sau dd da xac dinh duac benzen cd cau tao phing, sau canh 
deu va duac bieu thi bang cdng thuc : ^ ^ \ 
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LUYEN TAP 

HIDROCACBON THOM 

L^ Biei nhung diem gidng nhau va khae nhau ve tinh chat 
hoa hoc cua cac hidrocacbon tham vdi ankan, anken. 
& Ren luyen kT nang viei phuang trinh hoa hoc the hien 
tinh chai hoa hoc cua hidrocacbon tham. 

I - KIEN THUC CAN NAM VUNG 
1. Cach ggi ten cac ddng ding cua benzen, cac ddng phan ed 2 nhanh d vdng benzen. 

2. Tinh chat hoa hoc chung cua hidrocacbon thorn : 

a) Phin dng the nguyen tu H eua vdng benzen (halogen hoa, nitro hoa, ...). 

b) Phan dng cdng hidro vao vdng benzen tao thanh vdng no. 

c) Phin dng the nguyen tu H cua nhdm ankyl lien ket vdi vdng benzen. 

d) Phan ung oxi hoa nhanh ankyl bing dung dich kali pemanganat dun ndng. 
e) Phan dng cgng Br^, HBr, H^O vao lien kei ddi, lien ket ba d nhanh cua 

vdng benzen. 

II - BAI TAP 
1. Viei cdng thdc cau tao va ggi ten cac hidrocacbon thom cd cdng thdc phan td CgH^g, 

CgHg. Trong sd cac ddng phan dd, ddng phan nao phan dng dugc vdi : dung dich 

brom, hidro bromua ? Viet phuong trinh hoa hgc cua cac phan dng xay ra. 

2. Trinh bay phUdng phap hoa hgc phan biet cac chat long sau ; benzen, stiren, toluen 

va hex-1-in. 

3. Viei phuong trinh hoa hgc cua cac phan dng dieu che etilen, axetilen tU metan ; 

dieu che clobenzen va nitrobenzen tU benzen va cac chai vd co khae. 

4. Cho 23,0 kg toluen tac dung vdi hdn hop axit HNO3 dac, dU (xuc tac axit H2SO4 dac). 

Gia sdtoan bd toluen chuyen thanh 2,4,6-trinitrotoluen (TNT). 
Hay tinh : 
a) Khdi lugng TNT thu dugc. b) Khdi lugng axit HNO3 da phan dng. 

5. Ankylbenzen X cd phan tram khd'i lugng cacbon bang 91,31%. 
a) Tim cdng thdc phan td ciia X. b) Viet cdng thdc ca'u tao, ggi ten chai X. 

6. Hidrocacbon thorn X cd phan tram khd'i lugng H xap xi 7,7%. X tac dung dugc vdi dung 

dich brom. Cdng thdc nao sau day la cdng thUc phan td cua X ? 

A. C^Hg B. CgH^o C. CgHg D. CgHg 
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NGUON HIDROCACBON 
THIEN NHIEN 

& Biei cac ngudn hidrocacbon trong tu nhien, thanh phan va 

cac phuang phap che bien chung. 

& Cac ung dung quan trpng cua hidrocacbon trong cdng nghiep 

va ddi sdng. 

DAU MO 

Diu md nim trong cac tui diu trong long dat. Tui diu la cac ldp nham thach 
cd nhieu Id xd'p chda dau duge bao quanh bdi mgt ldp khoang set khdng tha'm 
nude va khi. Tui diu gdm ba ldp : 

- Tren cung la ldp khi dugc ggi la khi md diu. Ldp khi nay cd ap suai kha ldn. 

- Giua la ldp diu. 

- Dudi cung la ldp nudc va can. 

Lap khi 

Lap dau 

Ldp nuae man 

Hinh 7.4. So dd cdu tao md ddu 

1. Thanh phan 

Diu md la chit long sanh, mau nau den, ed mui dac trung, nhe hon nude, khong 
tan trong nudc. Nd la hdn hgp cda rat nhieu hidrocacbon khae nhau. Md diu d 
mdi noi ed ham lugng cac chai khae nhau nhung ve co bin deu gdm cae nhdm 
chai sau : 

163 



- Nhdm ankan td Ĉ  den CJQ. 

- Nhdm xicloankan gdm chu ye'u xiclopentan, xiclohexan va cac ddng dang 

cua chung. 

- Nhdm hidrocacbon thom gdm benzen, toluen, xilen, naphtalen va cac 

ddng ding ciia ehung. 

Ngoai thanh phin chinh la hidrocacbon, trong diu md edn cd mgt lugng nho 

cae hgp chat hiiu co chda nito, oxi, luu huynh va lugng rat nhd cac chat vd co 

d dang hoa tan. Cac hgp chai chda luu huynh ed trong dau md lam cho diu mo 

ed mui khd chiu va gay hai cho ddng eo. Diu md khai thac d them luc dia phia 

Nam Viet Nam cd ham lugng luu huynh rit thap (< 0,5% khdi lugng) nen rai 

thuan lgi eho viec che bien va su dung. 

2. Khai thac 

Mud'n khai thac diu, ngudi ta khoan nhiing Id khoan ggi la gieng diu. Khi 

khoan trdng ldp diu long, diu se tu phun len do ap suit cao cua khi diu mo. 

Khi lugng diu giim thi ap suit khi cung giam, ngudi ta phai dung bom hut diu 

ien hoac bom nude xud'ng de diy diu len. 

3. Che bien 

Diu tho mdi lay td md len dugc dem xd li so bd de loai bo nudc, mudi va pha 

nhu tuong, sau dd dem chidig cdt phdn doqn (phuong phap vat li). Mdt sd phin 

sau khi ehung cit phan doan dugc che bie'n tie'p bing phuong phap hoa hgc nhu 

erackinh, rifominh de nang cao gia tri sd dung cua dau md. 

a) Chung cdt 

Trong cdng nghiep, diu md dugc chung eat d ap suit thudng trong nhifng thap 

eit lien tue (ehung cat phan doan). Qua trinh nay tach duge nhifng phan doan 

diu md ed nhiet do sdi khae nhau. Cac phan doan dd dugc dua di su dung hoac 

che bie'n tiep. 
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-Kh|-

Chung cat 
duai ap 
suat cao 

iS 

Xang 
Rifominh 

Dau hoa 

Dau diezen 
=^ 

Tach tap chat 
chiia luu huynh 

Dau nhan 

erackinh —' 

Chimg cat 
dirai ap 
suat thap Nhua duang (Atphan 

Hinh 7.5. Sa dd chung cat. che hod vd ung dung cua ddu mo 

b) Che Men hod hgc 

De lam tang gia tri su dung cua diu md, ngudi ta phai ehe bien hoa hgc cac 

phan doan dau md. De thu dugc nhieu xang ed chat lugng cao va nhieu nguyen lieu 

eho tong hgp hoa hoc, ngudi ta ap dung eae phuong phap erackinh va rifominh. 

Crdckinh la qua trinh "be gay" phan tu hidrocacbon mach dai de tao thanh eae 

phan tu hidrocacbon mach ngin hon nhd tac dung eiia nhiet hoac eua xuc tac 

va nhiet. 
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_,, , erackinh 

Thidu: CgHis > C4H,o + C4H3 

Hidrocacbon sinh ra cd the bi erackinh tiep thanh cac chai cd phan tu khdi 
nhd hon. 

,. , CTH^ -I- COH. 
erackinh ^-^ z o 2 4 Thidu: C4H,f, ^^^^^^^ 

CH4 +C3H, 

Sin phim cua qua trinh erackinh cac phan doan nang cda diu md la xang va 
khi erackinh (gdm chu yeu la metan, etan, etilen, butilen,...). 

Rifominh la qua tnnh dung xuc tac va nhiet lam bien doi cau true cua phan tir 
hidrocacbon td mach cacbon khdng nhanh thanh phan nhanh (dong phan hoa), 
td khdng thom thanh thom. 

Thi dti : 

CH3-CH-CH2-CH2-CH3 
CH3-CH2-CH2-CH2~CH2-CH3 t°, xt ^ ^^ 

CH3-CH2-CH-CH2-CH3 

CH3 

Tach hidro - ddng vdng ankan thanh xicloankan. 

Thidu: CH3-[CH2]4 - CH3 '"'"^ ) { > + H2 

Tach hidro cua xicloankan thanh hidrocacbon thom. 

Thidu : o - ^ ^ <( )) + 3H 2 

4. Ung dung 

Cac sin phim che bien diu md ed nhieu dng dung quan trgng trong cdng 
nghiep va ddi sd'ng. 

- Td diu md, sin xuit ra cac loai nhien lieu cho cac dgng co, cac nha may. 

- Lam nguyen lieu cho cac qua trinh sin xuat hoa hgc. 
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II - KHI THIEN NHIEN VA KHI MO DAU 

1. Thanh phan 

Khi thien nhien cd nhieu trong cac md khi, tai dd khi tich tu trong cac ldp dit 
da xd'p d nhiing do sau khae nhau va dugc bao bgc bdi cac ldp dit da khong 
tha'm nudc va khi, ching han nhu dit set. 

Thanh phin chu yeu cua khi thien nhien la metan, ed the chiem tdi 95% the 
tich. Phin cdn lai la mdt sd ddng ding thip eua metan nhu etan, propan, butan 
va mdt so chai khi vd eo nhu nito, cacbon dioxit, hidro sunfua, hidro, ... 
Khi thien nhien d cac md phia Tay Nam nude ta ed thanh phin phin tram ve 
the tich cae chit nhu sau : 

J Chai • 

Thanh phin (%) 
ve the tich 

CH4 

77,91 

CjHg 

6,86 

C3H3 

4,09 

C4H10 

1,98 

C5H12 

0,49 

N2 

0,80 

CO2 

7,86 

Khi md dau (cdn dugc ggi la kiii dong hdnh vi nd thoat ra cung vdi diu md) ed 
trong eae md diu. Mgt phan khf nay tan trong dau md, phan ldn dugc 
tich tu lai thanh ldp khi phia tren ldp diu. Khai thac khi md diu dugc tien hanh 
ddng thdi vdi khai thac diu md. 

Thanh phin eua khi md diu gin gid'ng nhu khi thien nhien, nhung ham lugng 
metan thap hon (ehi chie'm khoing 50 - 70% the tieh), cdn eae thanh phin 
ankan khae lai cao hon. 

Khi thien nhien va khi md diu cua Viet Nam cd chat lugng tdt do cd chda rit 
it hgp chit cua luu huynh. 

IJng dung 

Khi thien nhien va khi md diu dugc dung lam nhien lieu cho eae nha may nhiet 

dien. Hien nay, khi thien nhien d Tien Hai (Thai Binh) duge dung lam nhien 

lieu chu ye'u cho cdng nghiep gdm sd. Khi md diu trong md Bach Ho, Lan Tay, 

Lan Dd, ... dugc din vao bd cung cap cho nha may dien dam Phd My, 

Ba Ria - Vung Tau nhd he thdng dudng dng Nam Cdn Son. Day la dudng d'ng 

din hai pha thugc loai dai nhai the' gidi (hinh 7.6). 
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Tp. Ho Chi Minh 
Nha m^y di#n 

Tram tiep nhan 
Dinh Co 

Bach Ho 

Dudng ong dSn kh 
Nam Con San 
dai 371 km 

Gian Lan Tay 

Cum van ngam 

Gieng ngam 

Hinh 7.6. So do dudng d'ng ddn khi Nam Cdn Son 

Khi thien nhien va khi md dau la ngudn nguyen lieu va nhien lieu quan trgng. 
Sau khi duge xu If loai bd hgp chit eua luu huynh. qua cac cong doan nen va 
lam lanh thu dugc cae thanh phin ehinh la metan, etan, propan, butan va cac 
chai vd eo nhu nito, hidro,... 

I l l -THAN MO 

Tlian md la mdt trong cac loai nhien lieu va nguyen lieu quan trgng. Than mo 
la phin edn lai cua cay cd cd dai da bi bien hoa. Cd ba loai than chinh : than 
giy, than md va than nau, trong dd than md dugc dung de che than cdc va eung 
cap mgt lugng nhd hidrocacbon. 

Khi nung than md len nhiet do cao khoang 1000 °C trong dieu kien khong eo 
khong khf, cac chit hifu co phuc tap trong than bi phan huy, cae sin phim de 
bay hoi thoat ra, mgt phin hoa Idng ggi la nhua than da, phin khi dugc ggi la 
khi Id ede. Chai rin edn lai ggi la than cdc. Qua trinh chung cit than da dugc 
thuc hien trong Id edc. 

Khf Id edc la hdn hgp eua cac chat de chay. Thanh phan cua khf Id cdc phu 
thude vao nguyen lieu ban dau, nhung ham lugng trung binh cae chit theo 
thanh phin phan tram ve the tich nhu sau : 

H2 CH4 Hidrocacbon khae CO COj, N j , O2 

59 % 25 % 3 % 6 % 7 % 
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Nhua than da la chai long, cd chua nhieu hidrocacbon thom va phenol. Tu nhifa 
than da ngudi ta da tach dugc nhieu chat cd gia tri nhu benzen, toluen, phenol, 
naphtalen, ... cdn lai la hie in. 

Cac hgp chai thom thu dugc tu ehung cit than da la ngudn bd sung nguyen lieu 
dang ke cho eong nghiep. 

Viet Nam cd co sd luyen cdc d Thai Nguyen chu yeu de cung cap than edc cho 
cac Id luyen kim. 

BAI TAP 

1. Hay cho biet thanh phan cija dau mo. Tai sao dau md lai khdng cd nhiet do sdi nhai 
djnh ? Cd the bieu thi thanh phan cua dau md bang mdt cdng thdc phan td nhai dinh 
dugc khdng ? Tai sao ? 

2. Khi thien nhien, khi md dau, khi Id cdc la gi ? Neu thanh phan chfnh ciia moi loai khi 
nay va dng dung cua chung. 

3. Trinh bay tdm tat quy trinh chUng cai dau md, cac phan doan va dng dung cua chung. 

Cd may loai than chinh ? Thanh phan va each che bie'n chung. 

4. Mot loai khi thien nhien cd thanh phan phan tram ve the tich cac khi nhu sau : 
85,0% metan ; 10,0% etan ; 2,0% nito va 3,0% cacbon dioxit. 

a) Tinh the tfch khi (do d dieu kien tieu chuan) can de dun ndng 100,0 lit nudc 

tU20,0 °C len 100,0 °C, biet nhiet lugng toa ra khi ddi 1 moi metan, 1 moi etan lan 

lugt bang : 880,0 kJ ; 1560,0 kJ va de nang 1 ml nUdc len 1° can 4,18 J. 

b) Neu chuyen dugc toan bd hidrocacbon trong 1,000.10^ m^ khf tren (dktc) thanh 

axetilen, sau dd thanh vinyl clorua vdi hieu suai toan bg qua trinh bang 65,0% thi se 

thu dugc bao nhieu kilogam vinyl clorua ? 
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Tu lieu 
DANH GIA CHAT Ll/ONG X A N G NHJ THE NAO 

Xang dung cho cac loai ddng ca thdng dung nhu dtd, xe may la hdn hop cac 

hidrocacbon no d the Idng (tu C5H,2 den C,2'~'26 -̂ ^^^^ lugng xang dugc danh gia qua 

chi so octan - la thudc do kha nang chdng kich nd cua xang. Chi sd octan cang cao thi 

chai lugng xang cang tdi do kha nang chiu ap luc nen tdt nen kha nang sinh nhiet cao. 

Heptan dugc coi la cd chi so octan bang 0 cdn 2,2,4-trimetylpentan (cdn dugc ggi la 

isooctan) dugc quy udc cd chi sd octan bing 100. Cac hidrocacbon mach vdng va mach 

phan nhanh cd chi sd octan cao han cac hidrocacbon mach khdng phan nhanh. 

Chi sd octan dugc xac dinh bang may do chi so octan. Chai chuan la isooctan va cac 

hdn hgp cd thanh phan thay ddi cua isooctan va heptan. 

Xang cd chi sd octan thap thudng phai pha them tetraetyl chi Pb(C2H5)4 de lam tang 

kha nang chiu nen ciia nhien lieu nhung khi thai ra khdng khi lai gay d nhiem mdi 

trudng, rai hai cho sue khoe con ngudi. 

Hien nay, de tang chi sd octan cua xang, ngudi ta dung cac phu gia it ddc hai 

nhu TBME (fert-butyl metyl ete) 

O Viet Nam hien nay chu ye'u dung xang A90 hoac A92 la cac loai xang cd chi sd octan 

cao. Nhung loai xang nay khdng can phai them tetraetyl chi nen da ddc hai va it gay 6 

nhi&m mdi trudng. 
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HE THONG HOA 
VE HIOROCACBON 

& He thdng hoa cac loai hidrocacbon quan trgng : ankan, 
anken, ankin va ankylbenzen vd thanh phan, tfnh chai hoa hgc. 

I - HE THONG HOA VE HIDROCACBON 

Bang 7.2. Tdm tdt ve mgt sd logi hidrocacbon quan trgng 

Cong 
thiirc 
phan tu 

Oac 
diem 
cau tao 
phan tiir 

Tinh 
chat 
vat li 

Tinh 
chat 
hoa hoc 

iJng 
dung 

^Ks. Ankan 
i i 

CnH2n.2(n^1) 

- Chi CO lien kei 
ddn C-C, C-H 

- Co dong phan 
mach cacbon 

- Cd dieu kien thudn 

hoSc ran. 

- Khong mau. 

- Khong tan trong n 

- Phan Ung the 
(halogen) 

- Phan Ung tach 

- Phan Uhg oxi hoa 

Lam nhien lieu, 
nguyen lieu, 
dung moi 

Anken 

CpHjn (n > 2) 

- C6 mpt lien kei 
doi C=C 

- C6 dong phan 
mach cacbon 

- Co dong phan 
vj tri lien kei ddi 

- Co dong phan 
hinh hoc 

g, cac hop chai tU C, 

lUdc. 

- Phan Ung cpng 
(Hj, Brj, HX,..'.) 

- Phan Ung 
trung hpp 

- Phan Ung oxi hoa 

Lam nguyen lieu 

Ankin 
maim, 

C„H2„_2 (n>2) 

- Co mot lien kei 
ba C=C 

- C6 dong phan 
mach cacbon 

- Co dong phan 
vj trf lien kei ba 

1 - C4 la chat khf; > 

- Phan Ung cong 
(Hj, Br2, HX,..'.) 

- Phan Ung the H 
lien kei true tie'p 
vdi nguyen tU 
cacbon cue lien 
kei ba dau mach 

- Phan Ung oxi hoa 

Lam nguyen lieu 

Ankylbenzen 

C,H2 ,_6 (n>6 ) 

- C6 vong benzen 

- C6 dong phan 
mach cacbon cua 
nhanh ankyl 

- Co dong phan 
vj trf tuong ddi 
cua cac nhdm 
ankyl 

C5 la chai long 

- Phan Ung the 
(halogen, nitro) 

- Phan Ung cpng 

- Phan Ung oxi 
hoa mach nhanh 

Lam dung mdi, 
nguyen lieu 
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II - s u CHUYEN HOA GIUA CAC LOAI HIOROCACBON 

Ankan 

8-

Ankin :-»• Anken 

Ankan Xicloankan Benzen va 
tach H, ^ ,, tach H, ... .z 

C„H2„,2 ^ ; -,-2- > C„H2„ 2 - > dong (Jang 
" f*\ dong vong 

n = 6,7,8 <-n"2n-6 

BAI TAP 

1. So sanh tinh chai hoa hgc cua : 

a) anken vdi ankin. b) ankan vdi ankylbenzen. 

Cho thi du minh hoa. 

2. Trinh bay phuong phap hoa hgc : 

a) Phan biet cac khi dung trong cac binh rieng biet khdng dan nhan : Hg, Og, CH4, 

2 4 ' ^ 9 ' ~ ' 9 ' 

b) Tach rieng khi CH4 tU hon hgp vdi lugng nho cac khi C2H4 va CgHg. 

3. Viei phuong trinh hoa hgc cija cac phan dng hoan thanh day chuyen hoa sau : 

a) Etan — ^ ^ ^ etilen — ^ ? ^ polietilen. 

b) Metan — ^ ^ ^ axetilen — ^ ? ^ vinylaxetilen — ^ ^ ^ butadien — ^ ^ ^ polibutadien. 

c) Benzen > brombenzen. 

4. Viet phuong trinh hoa hgc tdng quat cija phan dng ddt chay cac loai hidrocacbon 
da neu trong bang 7.2. Nhan xet ve ti le gida sd moi CO2 va sd moi HgO trong 
san pham chay cua moi loai hidrocacbon. 

5. Khi ddt chay hoan toan hidrocacbon X (la chai Idng d dieu kien thudng) thu dugc COg 

va HgO cd sd moi theo ti le 2 : 1. Cdng thdc phan td cua X cd the la cdng thdc nao 

sau day ? 

A. C4H4 B. C5H12 C. CgHg D. CgHg 
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.<S, —Jft >•-•;•••. ^ r / 

Chuong n DAm XUAT HALOGEI!!̂  8 A»rcoL - PHESrOL 

& Ddn xudt halogen : Khdi niem, tinh chd't. 

& The ndo Id ancol, phenol 1 

£7 Tinh chdt cua ancol, phenol. 

& Mot sdiing dung vd phuang phdp diiu che ancol, phenol. 

MT pham Bia, ruou 
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DAN XUAT HALOGEN 
CUA HIOROCACBON 

& Biei khai niem, phan loai d in xuai halogen cua hidrocacbon. 

& Biei tinh chai hoa hgc dac trung va ung dung cua mdt so 

d in xuai halogen. 

I - KHAI NIEM, PHAN LOAI 

1. Khai niem 
Khi thay the nguyen td hidro cua phan tu hidrocacbon bang nguyen tu halogen 
ta duge dan xuai halogen ciia hidrocacbon. 

Hidrocacbon 

D§n xua't halogen 

CH4 CH2—CH2 CgHg 

C H X I , CHoBr 
CHp=CH-CI CgHcBr 

CH2CI2, CH2CIF 

Co the thu dugc din xuai halogen cua hidrocacbon bang nhieu each khae nhau. 

• Thay the nhdm -OH trong phan td ancol bang nguyen td halogen. 

Thi du : C^HgOH + HBr > CjHgBr + HjO 

• Cdng hgp hidro halogenua hoac halogen vao phan tu hidrocacbon khdng no. 

Thi du : CW^ = C^i + HBr > CH3 - CH2 - Br 

CH2=CH2 + Brj > CH2-CH2 

Br Br 

• The nguyen tu H cua hidrocacbon bang nguyen td halogen. 

Thi du : CH4 + CI2 ''''" ) CH3CI + HCl 

2. Phan loai 

Cac dan xuai halogen dugc phan loai dtra vao ban chai cua halogen, so lugng 
nguyen tu halogen va dae diem ca'u tao eiia gde hidrocacbon. 

Mgt so loai dan xuat halogen hay gap : 

• Din xuai halogen eiia hidrocacbon no, mach hd, thi du : CH3CI (metyl clorua), 

CH2CI-CH2CI (1,2-dicloetan), CHBr2-CHBr2 (1,1,2,2-tetrabrometan), ... 
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• DSn xuai halogen eua hidrocacbon khong no, maeh hd, thf du : CH2=CHC1 

(vinyl clorua). 

• Din xuai halogen cua hidrocacbon thom, thf dti: Cĵ HjBr (phenyl bromua hay 

brombenzen), CH3 - C^H^BT (bromtoluen), ... 

Bae cua din xuai halogen bang bae ciia nguyen td cacbon lien ket vdi nguyen 
tu halogen. 

Thi du : 

I 
- B a d : CH3-CH2CI etyl clorua 

II 

- Bae II : CH3-CHCI-CH3 isopropyl clorua 

III 

- Bae III : (CH3)3C-Br rm-butyl bromua 

II - TINH CHAT VAT Ll 

(J di6u kien thudng, mdt sd chat cd phan tu khdi nhd (CH3CI, CH3F,...) d trang 

thai khf. Cac din xuat ed phan tu khdi ldn hon d trang thai long hoae rin. 

Cac din xuai halogen hau nhu khdng tan trong nudc, tan tdt trong cac dung mdi 
hdu CO nhu hidrocacbon, ete, ... 

Mdt sd din xuat halogen cd hoat tfnh sinh hgc cao nhu CFj-CHCIBr (halotan : 

chai gay me khdng dgc), DDT (chat diet cdn trung), ... 

III - TiNH CHAT HOA HOC 

Tfnh chai quan trgng cua din xuat halogen la phan dng the nguyen tu halogen 
va phan ung tach hidro halogenua. 

1. Phan ling the nguyen tu halogen b^ng nhom -OH 

Dun nhe hdn hgp gdm etyl bromua trong dung dich NaOH, ddng thdi lie deu. 
Sau mgt thdi gian thu duge hdn hgp ddng nhai, do da xay ra phan dng : 

CH3-CH2-Br + NaOH (loang) - ^ ^ CH3-CH2-OH + NaBr 

Phuong trinh hoa hgc chung : 

R-X +NaOH - ^ ^ R-OH + NaX 
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2. Phan ung tach hidro halogenua 

Dun soi hdn hgp gdm etyl bromua, kali hidroxit va etanol thay cd khf khdng 
mau thoat ra. 

CH2-CH2 + KOH C.Ĥ OH ^^^^ ^ ^^^ ^ j^g^ ^ H2O 

IH ' Br 

IV - UNG DUNG 

1. Lam nguyen lieu cho tong hop huu co 

a) Cac din xuai clo cua etilen, butadien duge dung lam monome cho tdng hgp 
polime : 

• Td CHo=CHCl tdng hgp dugc poli(vinyl clorua) -fCH, - CH - j - diing lam 

d'ng din, vd bgc day dien, vai gii da, ... Cl 

• Tu CH2=CC1-CH=CH2 tdng hgp ra -/^CHj-C = CH-CH2A- de sin xuat 

cao su eloropren. Cl 

• Tu CF2=CF2 tdng hgp ra teflon - fcF2-CF24- la vat lieu sieu ben, 

chiu nhiet, chiu axit va kiem, dugc dung che tao chio khdng dfnh, bg phan chiu 
mai mdn, ... 

b) Cac din xuat halogen, dac biet la din xuai monohalogen dugc dung lam 
nguyen lieu tdng hgp cac hgp chat khae nhu ancol, phenol, ... 

2. Lam dung mdi 

Clorofom, 1,2-dicloetan, cacbon tetraclorua va nhieu din xuai halogen co 
kha nang hoa tan tdt cae chat nen duge dung lam dung mdi. 

3. Cac linh vuc khae 
Nhieu din xuat halogen ed tac dung tru sau, diet khuan (2,4-D ; DDT ;...). 
Tuy nhien, do dgc tfnh cao va phan huy cham nen chdng dang dugc thay the 
bang eae chit khae an toan va hieu qua hon. 

Mgt sd chai dugc dung lam thudc gay me trong phiu thuat nhu halotan 
CF3-CHClBr (chai gay me qua dudng hd hap), etyl clorua C2HgCl (chat gay te 

cue bg), ... 
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BAITAP 

1. Ggi ten moi chai sau : CHg-CHgCI ; CHg=CH-CHgCI ; CHCI3 ; CgHsCI. Viei phuong 
trinh hoa hgc cua cac phan dng dieu che moi chai tren td hidrocacbon tuong dng. 

2. Viet phuong trinh hoa hgc cua phan dng thuy phan cac chai sau trong dung dich 
NaOH : 1,2-dicloetan ; benzyl clorua ; aniyi bromua ; xiclohexyl clorua. 

3. Cho nhiet do sdi (°C) cua mgt sd d in xuai halogen trong bang dudi day : 

HHBH 
CH3-X 

CrlgCrlo^A 

HHHHIi^lHHH! 
-24 4 

12 38 

CH3CH2CH2-X 47 71 

CHoCHoCHoCHo^X 78 102 

42 

72 

102 

131 

Nhan xet ve sU bie'n ddi nhiet do soi theo chieu tSng mach cacbon (theo hang dgc) 

va theo nguyen td khdi cua halogen (hang ngang). Giai thich so bg. 

4. TU axetilen, viet phuong trinh hoa hgc cua cac phan dng dieu ehe : etyl bromua (1) ; 

1,2-dibrometan (2) ; vinyl clorua (3) ; 1,1-dibrometan (4). 

5*. Dung hai d'ng nghiem, mdi d'ng dUng 1 ml mgt trong hai chat long sau : etyl bromua (1), 

brombenzen (2). 

Them tie'p vao mdi dng 1 ml dung dich AgNOg. Dun sdi hai d'ng nghiem, tha'y d d'ng 

(1) cd kei tua vang nhat, trong khi do d d'ng (2) khdng cd hien tugng gi. Nhan xet, 

giai thich cac hien tUOng d thi nghiem tren. 

6. Khi dun ndng etyl clorua trong dung dich chda KOH va CgHgOH, thu dugc 

A. etanol 

B. etilen 

C. axetilen 

D. etan 
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Tu lieu 
DAN XUAT HALOGEN VA L6 THUNG TANG OZON 

Tang ozon la dai khi quyen each mat dai tu 20 - 40 km. Ci ldp khi quyen xung quanh 

chung ta, ozon la chai gay d nhi^m nhung d ldp khi quyen phia tren, tang ozon cd 

vai trd rai quan trgng : nd bao ve mat dai khdi tia cue tfm. Neu tang ozon suy" giam, 

tia cue tfm chie'u xudng Trai Oai se gay ra benh ung thu da va due thuy tinh the. 

Tu nam 1970, ngudi ta da phat hien thay su suy giam tang ozon (edn ggi la Id thung 

tang ozon) d Nam Cue. GSn day nhai, hien tugng tuang tu cung xuai hien a Bae Cue. 

Cac nghien cuu cho thay cac ehai CFC la thu pham chfnh gay nen su suy giam 

tang ozon. 

CFC la cac chu viei t i t eua cum tu elofloeaebon va la ten ehung eua cae ankan don gian 

bi thay the tai ca cae nguyen tu hidro bang clo hoac flo, thf du CFCI3, CF2CI2, ... 

Trude day, eae ehai CFC dugc dung lam chai sinh han trong tu lanh hoac trong nganh 

hang khdng. Ban than ehung khdng ddc, nhung khi di vao khf quyen, cac chai CFC pha 

huy tang ozon theo ea ehe gde. Thf du : 

CFCI3 — ! ^ ^ •CCI2F + Cl-

Cl- + O3 > O2 + -OCI 

Nam 1992, Cdng udc qude te keu ggi de'n nam 1996 cam hoan toan viee 

su dung CFC da duge thdng qua. Viet Nam la mdt trong eae nude earn kei thue hien 

cdng udc nay. 
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ANCOL 

& Biei khai niem, dae diem eau tao phan tu cua ancol. 

& Biei tfnh chai hoa hgc cua ancol. 

I - OINH NGHIA, PHAN LOAI 

1. Ojnh nghfa 
Ancol la nhung hgp chit hiiu co trong phan td cd nhdm hidroxyl -OH lien kei 

true tie'p vdi nguyen tu cacbon no"'. 

Nhdm -OH nay dugc ggi la nhdm -OH ancol. 

2. Phan loai 
Dua vao dac diem gd'c hidrocacbon, cac ancol dugc chia thanh ancol no, ancol 
khdng no (maeh hd, maeh vdng) va ancol thom (phin td cd vdng benzen). 

Dua vao sd nhdm -OH trong phan td, cac ancol dugc chia thanh ancol don chdc 
va ancol da chdc. 

Cac ancol cdn duge phan loai theo bae ancol. Bae cua ancol dugc tfnh bing bae 
cira nguyen td cacbon lien ket vdi nhdm -OH. 

Sau day la mgt sd loai ancol tieu bieu. 

a) Ancol no, dan chdc, mqch hd 

Phan tu cd mdt nhdm -OH lien kei vdi gde ankyl : Cj,H2j^^j-OH. 

Thi du : CH3-OH, C3H7-OH, ... 

b) Ancol khong no, dan chdc, mqch hd 

Phan tu cd mdt nhdm -OH lien ket vdi nguyen td cacbon no cua gd'c 
hidrocacbon khdng no. 

Thi du : CH2 = CH-CH2-OH, CH3-CH = CH-CH2-OH, ... 

c) Ancol tham, dan chdc 

Phan td cd nhdm -OH lien ket vdi nguyen tu cacbon no thugc mach nhanh cua 
vdng benzen. 

Thi du : <^-CH2-OH 

ancol benzyHc 

(•) Nguyen tU cacbon no la nguyen tii cacbon chi tao lien kei don v6i cac nguyen tu khae. 
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d) Ancol vong no, dan chdc 

Phan tu cd mgt nhdm -OH lien kei vdi nguyen tu cacbon no thugc gdc 
hidrocacbon vdng no. 

Thidu: ( V-OH xiclohexanol 

e) Ancol da chdc 

Phan tu cd hai hay nhieu nhdm -OH ancol. 

CHT — CHT CHT — CH — CHT 
Thidu: \ ^ \ ^ ; 1 ^ 1 I ^ 

OH OH OH OH OH 
etylen glicol glixerol 

Tuy theo bae eua nguyen td cacbon no lien ket vdi nhdm -OH ma ancol thudc 
loai ancol bae I, bae II hay bae III. 

Sau diy chi xet cac ancol no, mach hd. 

II - O6NG PHAN, DANH PHAP 

1. Oong phan 

Cae ancol no, maeh hd, don chdc cd ddng phan maeh cacbon va ddng phan vi 
tri nhdm chdc -OH (trong mach cacbon). Thf du, dng vdi cdng thdc phan tii 
C4HJQO ed cac ancol ddng phan sau : 

OH C H , - C H - C H , - O H 

CH3 
CH, 

CH, - C - OH 
-' 1 . 

CH3 

2. Danh phap 

a) Ten thong thudng 
Mot sd ft ancol cd ten thdng thudng. Ten thdng thudng eua ancol duge cau tao 
nhu sau : Ancol + ten gdc ankyl + ic 
Thi du : C2H5OH ancol etylic 

b) Ten thay the 
Ten thay the ciia ancol dugc eau tao nhu sau : 

Ten hidrocacbon tuong dng vdi mach chfnh -1- so chi vi trf nhdm OH -1- ol 

Mach ehfnh cua phan tu ancol la mach cacbon dai nhit lien kei vdi nhdm -OH. 

Danh sd thu tu nguyen tu cacbon mach chinh bit diu td phfa gin nhdm -OH hon. 
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Thi du CH3 - CH - CH2 - CH2 - OH 

CH, 

3-metylbutan-l-ol 

Ten ciia mdt sd ancol duge dua ra trong bang 8.1. 

Bang 8.1. Ten ciia mot sd ancol no, dan ehirc, mach hd 

So nguyen tur C 

1 

', 2 

3 

4 

4 

4 

4 

Cong thuFc cau tao 

CH3OH 

CH3CH2OH 

CH3CH2CH2OH 

CHoCHoCHoCHoOH 

CH3CH2CH(OH)CH3 

CH3CH(CH3)CH20H 

(CH3)3C-OH 

Ten thong thudng 

ancol metylic 

ancol etylic 

ancol propylic 

ancol butylic 

ancol sec-butylic 

ancol isobutylic 

ancol terf-butylic 

Ten thay the 

metanol 

etanol 

propan-1-ol 

butan-1-ol 

butan-2-ol 

2-metylpropan-1-ol 

2-metylpropan-2-ol 

III - TINH CHAT VAT Ll 

Cac ancol la chat long hoac chat rin d dieu kien thudng. Ndi chung, nhiet do 
soi, khdi lugng rieng cua eae ancol tang theo ehieu tang cua phan tu khdi ; 
ngugc lai do tan trong nudc cua chdng lai giam khi phin tu khdi tang (bing 8.2). 

Bang 8.2. Mot vdi hdng so vdt li cua cdc ancol ddu ddy ddng ddng 

s^ 
nguyen td 

C 

1 

2 

3 

4 

5 

Cong thurc cau tao 

CH3OH 

CH3CH2OH 

CH3CH2CH2OH 

CH3CH2CH2CH2OH 

CH3CH2CH2CH2CH2OH 

64,7 

78,3 

97,2 

117,3 

138,0 

Khoi luOng rieng, 
g/cm3 (a 20 "C) 

0,792 

0,789 

0,804 

0,809 

0,814 

^6 tan, ' 
g/106g nudc 

(d 25 °C) 

0 0 

0 0 

c» 

9(150C) 

0,06 
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Cac ancol cd nhiet do soi cao hon cac hidrocacbon cd cting phan td khdi hoac 

ddng phan ete cua nd la do giua cac phan td ancol cd lien kei hidro<". 

O - H -• - O - H • - O - H 
/ / / 

R R R 

a) 

••• O - H ••• O - H ••• O - H ••• O - H 
/ / / / 

R H R H 

b) 

Wm\\'^.\.Lienk6't iiidro 
a) giua cdc phdn tif ancol vdi nhau, 

b) giua cdc phdn tif ancol vdi cdc phdn tu nudc 

Sd dl cac ancol tan nhieu trong nudc la do eae phan tii ancol va cac phan tu nudc tao 
dugc lien kei hidro, trong khi dd eae hidrocacbon hoac ete khdng cd khi nang nay. 

IV - TINH CHAT HOA HOC 

Trong phan tu, hen ket C -^- OH, dac biet lien kei O -^- H phan cue manh, 
nen nhdm -OH, nhat li nguyen tu H de bi thay the hoac tach ra trong cac 
phin dng hoa hgc. 

Hinh 8.2. Md hinh phdn tu etanol 
dgng ddc (a) vd dgng rong (b) 

1. Phan ung the H cua nhom OH 

a) Tinh chdt chung cua ancol 

Tdc dung vdi kim loqi kiem 

Cho mgt mau natri kim loai vao d'ng nghiem khd chda 

1 - 2 ml etanol khan ed lip dng thuy tinh vudt nhgn (hinh 8.3). 

Hien tuang : Natri phan dng vdi etanol giii phdng khf hidro. 

—> 2C2H5-OH + 2Na 2C2H5-ONa + Hj 

Ddt khf thoat ra d diu d'ng vudt nhgn, hidro chay vdi nggn 
Ida xanh md : 

t 
. C2H5OH 

-Na 

2H2 -F O2 2H2O 

Hinli i<..^. Ddt khi hidro 
sinh ra tu phdn itng ciia 

etanol vdi natri 

" 'Lien kei hidro la mot loai lien kei yeu co ban chai tinh dien. Lien kei hidro giOa cac phan tir 
ancol duoc tao ra giua nguyen tir H cua nhom OH nay va nguyen tir O cua nhom OH khae. 
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b) Tinh chdt ddc trung ciia glixerol 

Thi nghiem : Cho vao hai dng nghiem, mdi dng 3 - 4 gigt dung dich CUSO4 2% 

vi 2 - 3 ml dung dich NaOH 10%, lie nhe. Trong ca hai dng nghiem deu ed 

ket tua xanh cua Cu(0H)2: 

CUSO4 + 2NaOH Cu(0H)2l + Na.SO, 

Tiep tuc nhd vao d'ng thd nhat 3 - 4 gigt etanol, vao dng thd hai 3 - 4 gigt glixerol. 
Lie nhe ca hai dng nghiem. Trong dng (1) : kei tua khdng tan. Trong d'ng (2) : 
kei tua tan tao thanh dung dich mau xanh lam eua mudi ddng(II) glixerat. 

2C3H5(OH)3 + Cu(0H)2 > [C3H5(OH)20]2Cu + 2H2O 
d6ng(II) glixerat 

Phan dng nay dugc diing de phan biet ancol don 
chdc vdi ancol da chuc cd eae nhdm -OH canh 
nhau trong phan tu. 

Hinh 8.4. Glixerol hod tan ddng(II) hidroxit thdnh 
dung dich mdu xanh lam (2) ; 

Etanol khdng cd tinh chat ndy (I) 

1 
I 

Etanol 

D6ng(ll) 
hidroxit 

(2) 

i 
Glixerol 

ddd6ng(ll) 
ixerat 

2. Phan ung the nhom OH 

a) Phdn dng vdi axit vd ca 

Khi dun hdn hgp gdm etanol va axit bromhidric trong dng nghiem ed nhanh lip 
dng din khf, thu dugc chii long khong mau nang hon nirdc, khdng tan trong 
nudc. Dd la etyl bromua duge tao thanh do phan dng : 

C2H5;-(3H + H;-Br -> C2H5-Br + H20 

Cac ancol khae cung ed phin dng tuong tu. Phan dng nay chung td phan tu 
ancol cd nhdm -OH. 

b) Phdn dng vdi ancol 

Tin nghiem : Cho 1 ml etanol khan vao dng nghiem kho. Nhd tu tu 1 ml axit 
H2SO4 dac vao, lie deu. Dun cin than cho hdn hgp soi nhe. Dua dng nghiem 
ra xa nggn Ida, sau dd nhd td tu timg gigt etanol dgc theo thanh dng nghiem 
vao hdn hgp dang ndng, tha'y cd mui dae trung cua ete etylic bay ra. 
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C2H5C:.QH + Hi-OC2H5 H2SO4.140"C ^ C2H5-O-C2H5 + H2O 

dietyl ete (ete etylic) 

3. Phan iing tach nudq 

Ne'u dun ancol etylic vdi H2SO4 dac tdi khoing 170 °C se thu dugc khi etilen 

do phin dng : 

CH. - CH. "^^°^ ) CH. = CH. + H.O 2 ;-,—2 170 "C ^^^^2 12 -r 112^ 

;H OH 

Tfnh chat nay dugc dung de dieu ehe etilen trong phdng thf nghiem. 

Trong dieu kien tuong tu, cac ancol no, don chdc, mach hd (trd metanol) cd the' 

bi tach H2O tao thanh anken : 

C H. ,0H "-^°^ > C H. + H . 0 
n 2n+l t° n 2n 2 

4. Phan ung oxi hoa 

a) Phdn dng oxi hod khdng hodn todn 

Thi nghiem : Ddt ndng sgi day ddng kim loai da cudn thanh Id xo tren nggn lua 
den cdn den khi nggn Ida khong cdn miu xanh, sau dd nhung nhanh vao etanol 
dung trong d'ng nghiem. Miu den cua day dong td td chuyen sang dd do CuO 
da oxi hoa etanol thanh andehit axetic (CH3CHO). 

O H 
/ 

C H , - C H +CdOi 
\ 

H 

.0 

> CH, - C -̂  Cu -h H.O 

H 

Cac ancol bae I tao thanh andehit khi bi oxi hoa khdng hoan toan. 

Trong dieu kien nhu tren, ancol bic II bi oxi hoa thanh xeton. 

Thi du : 

t" 
CH3-CH-CH3-1 -CUO > CH3 - C - CH3 -h Cu + H2O 

OH ^ O 

Trong dieu kien nhu tren, ancol bae III khong phin dng. 
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b) Phdn dng oxi hod hodn todn 

Khi bi ddt, cac ancol chay, toa nhieu nhiet. 

Thidu : 

C2H5-OH + 3O2 — ^ 2CO2 + 3H2O 

Tfnh ehii nay dugc dung trong viee sat trung dung cu y te, lam nhien lieu, ... 

V - OIEU CHE 

1, Phuong phap tong hop 

a) Nhieu nude cdng nghiep phat trien da tdng hgp etanol td etilen bing phin dng 

hgp nude ed xuc tie H2SO4 hoac H3PO4 d nhiet do cao : 

C2H4 + H2O "'^^^"^—> C2H5-OH 

Ngudi ta cdn cd the tong hgp ancol bang each thuy phan din xuat halogen trong 

dung dich kiem. 

b) Glixerol dugc tdng hgp td propilen theo so dd : 

CH,=CHCH3 ^ i ^ ^ CH2=CH-CH2 "-^"^° > CH.-CH-CH, 
2 3 45QO^ 2 I 2 I 2 I I 2 

CI Cl OH Cl 
NaOH 

> CH,-CH-CH, 
1 ^ 1 I ^ 

OH OH OH 

Ngoii ra, mdt lugng dang ke glixerol thu dugc td sin pham cua phan dng thuy 

phin chat beo (trong qua trtnh xa phdng hoa chat beo, xem Hoa hgc 12). 

2. Phuong phap sinh hoa 

Td cic nong sin chda nhieu tinh bgt, dudng (gao, ngd, khoai, sin, qui chfn,...), 

bing phuong phap len men ngudi ta thu dugc etanol. Qua trinh sin xuii ancol 

etylic td ndng sin duge tdm tit nhu sau : 

iC,U,,0,),-^^ C,H,,0,^nEIIL^ C2H,OH 
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VI - UNG DUNG 

Etanol cd dng diing trong nhieu linh vuc : Cong nghiep thuc phim, y te. 

Rugu, ni/dc giai khat 

Nhien lieu cho dong C0 Dung mdi 

BAI TAP 

1. Viei cong thdc ca'u tao va ggi ten cac ancol ddng phan cua nhau cd cong thdc 
phan tdCgH^jO. 

2. Viei phuong trinh hoa hgc cua phan dng giua propan-1-ol vdi moi chai sau : 

a) Natri kim loai. 

b) CuO, dun n6ng. 

c) Axit HBr, c6 xuc tac. 

Trong moi phan dng tren, ancol d6ng vai tro gi : chai khd, chai oxi hoa, axit, bazo ? 
Giai thich. 

3. Trinh bay phuong phap hoa hgc de phan biet cac chai Idng dung rieng biet trong cac 
Ig khong dan nhan : etanol, glixerol, nude va benzen. 

4. Td propen va cac chai vo co can thiei c6 the dieu che dugc cac chai sau day : 
propan-2-ol (1) ; propan-1,2-diol (2). Viei phuong trinh hoa hgc cua cac phan dng 
xay ra. 
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5. Cho 12,20 gam hon hop X gom etanol va propan-1-ol tac dung vdi natri (dU) thu dugc 
2,80 lit khi (dktc). 

a) Tfnh thanh phan phan tram khdi lugng cua m6i chai trong hon hgp X. 

b) Cho hon hgp X qua dng dung CuO, dun nong. Viet phuong trinh hoa hgc cua phan dng. 

6. Oxi hoa hoan toan 0,60 g mgt ancol A don chdc bang oxi khong khi, sau dd dan san 

pham qua binh (1) dUng H2SO4 dSc roi dan tiep qua binh (2) dUng dung dich KOH. 

Khdi lugngbinh (1) tang 0,72 g ; binh (2) tang 1,32 g. 

a) Giai thich hien tugng thi nghiem tren bang cac phuong trinh hoa hgc. 

b) Tim cong thdc phan td, viei cac cong thdc ca'u tao c6 the co cua A. 

c) Khi cho ancol tren tac dung vdi CuO, dun nong thu dugc mgt andehit tuong dng. 

Ggi ten cua A. 

7. TU 1,00 tan tinh bgt c6 chda 5,0% chat xo (khong bi bien ddi) c6 the san xuai dugc 

bao nhieu lit etanol tinh khiet, biet hieu suai chung cua ca qua trinh san xuat la 80,0% 

va khdi lugng rieng cua etanol D = 0,789 g/ml. 

8. Cho ancol co cdng thdc cau tao : H3C - CH - CHj - CHj - CHj - OH 

CH3 

Ten nao dudi day dng vdi ancol tren ? 

A. 2-metylpentan-1-ol 

B. 4-metylpentan-1-ol 

C. 4-metylpentan-2-ol 

D. 3-metylhexan-2-ol 

9. Cho 3,70 gam mgt ancol X no, don chdc, mach hd tac dung vdi natri dU thay c6 
0,56 lit khi thoat ra (d dktc). Cong thdc phan td ciia X la 

A. C2HgO 

B. C3HioO 

C. C4H10O 

D. C4H8O . 
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Tu lieu 
ETANOL : DLTOC PHAM VA THUOC DOC 

Etanol CO tac dpng den than kinh trung uong. Tac dung cua no (khi uong) gidng nhu chai 

gay te thin kinh. 

Khi ham luang etanol trong mau la 0,1-0,3% thi kha nang phoi hop cac hoat dong cua 

con nguai bi anh huang gay nen su mai thang bang, noi liu nhiu va hay quen. Khi ham 

lugng etanol trong mau len 0,3-0,4°''o se co hien tugng non va mai tinh tao. Neu ham 

lugng nay den 0,6% thi su dieu hoa cua tim bi anh huang co the dSn de'n tu vong. LD50 

(lieu dgc giei chei 1/2 so ca the thf diem) cua etanol la 10,6g/kg trpng lugng nguai -

nghTa la ne'u mpt nguai nang 50kg uong 50 x 10,6g etanol = 530g etanol se dan tai 

nguy ca tu vong. 

Trong cathe nguai, etanol dugc hap thu a dai trang va trong rugt non, sau do den nhanh 

cac ca quan ngi tang. Etanol kim ham qua trinh sinh homon dieu hoa nuae tieu a tuye'n 

yen gay nen su mai nuae ciia ca the ; trong da day etanol kich thich qua trinh sinh ra 

axit. Etanol cung gay gian mach mau, lam cathe bi mai nhiet. 

Trong cathe nguai nghien rugu, etanol gay nen su pha huy gan do gan la nai trao doi 

etanol nhieu nhai va etanol lam hong qua trinh trao doi chai. 
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PHENOL 

& Biei khai niem ve loai hgp chai phenol. 

& Biei ca'u tao, tfnh chai cua phenol dan gian nhai. 

I - OjNH NGHIA, P H A N LOAI 

1. Oinh nghia 

Phenol la nhirng hgp chat huu co trong phin tu cd nhdm -OH lien kei true tie'p 
vdi nguyen tu cacbon eua vdng benzen. 

Nhdm -OH lien ket true tiep vdi nguyen tu cacbon cua vdng benzen dugc 
ggi la -OH phenol. 

Phenol don giin nhit la CgH^-OH, phan tu gdm mdt nhdm -OH lien ket vdi 

gd'c phenyl. 

2. Phan loai 

Dua theo so nhdm -OH trong phan td, cic phenol dugc phin loai thanh : 

Phenol dan chdc : Phan tu ed mdt nhdm -OH phenol. 

Thi du : 

OH 

o 
phenol 4-metylphenol a-naphtol 

Phenol da chdc : Phan tu ed hai hay nhieu nhdm -OH phenol. 

Thi du : 
OH 

1,2-dihidroxi-4-metylbenzen 
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II - PHENOL 

1. Cau tao 

Phenol cd cdng thdc phan tu C^H^O 

va ed cdng thuc cau tao : C^H^OH hoac 

a) " • b) 

Hinh 8.5. Md hinh phdn tif phenol 
dgng ddc (a} vd dgng rong (b) 

2. Tinh chat vat li 

O dieu kien thudng, phenol la chit rin, khdng mau, ndng chiy d 43 °C. De' lau, 
phenol chuye'n thanh mau hdng do bi oxi hoa chim trong khdng khi. 

Phenol rit ddc. Khi diy vio tay, nd giy bong da, do dd khi sd dting phenol phai 
hei sdc cin than. 

Phenol rat ft tan trong nudc lanh, nhung tan nhieu trong nirdc ndng vi trong etanol. 

3. Tinh chat hoa hoc 

Phenol ed phin dng the nguyen tu H cua nhdm -OH vi cd tfnh chit cua 
vdng benzen. 

a) Phdn dng the nguyen tuH cda nhdm —OH 

Tdc dung vdi kim loqi kiem 

Cho mgt miu natri vao dng nghiem dung phenol ndng chiy, thiy cd khf hidro 
thoat ra do phin dng : 

2CgH50H + 2Na - ^ ^ 2C(,H50Na + H2T 
natri phenolat 
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Tdc dung vai dung dich baza 

Thi nghiem : Liy vio hai dng nghiem, mdi dng mgt ft phenol. Them 1 - 2 ml H2O 

vao d'ng thd nhit, 2 ml dung dich NaOH dac vao dng thd hai. Lie deu ci 2 d'ng 

nghiem. 

- Trong d'ng thd nhat, mau phenol hau nhu khong thay ddi. 

- Trong dng thd hai, miu phenol tan het. 
Phenol hiu nhu khong tan trong nude lanh nhung tan trong dung dich NaOH 
theo phin dng sau : 

CgHgOH + NaOH CgHjONa + H2O 

Dieu dd chdng td phenol cd tfnh axit. Tfnh axit cua phenol rat ye'u : dung dich 
phenol khdng lam ddi mau quy tfm. 

Nhdn xet; Vdng benzen da lam tang khi nang phan dng cua nguyen tu H thudc 
nhdm -OH trong phan tu phenol so vdi trong phan tu ancol. 

b) Phdn itng the nguyen tu H cua vdng benzen 

Thi nghiem. Nhd nudc brom vao dung dich phenol, lie nhe, thiy ed ket tua 
tring xuit hien do phin ung : 

+ 3Br. 

Br 

2,4,6-tribromphenol 

^m i « • • I 
dd phenol 

: ^ 

^ 

t 

© 

dd Br2 

nn 

2,4,6-tribromphenol , 

Hinh 8.6. Dung dich phenol tdc dung vdi brom 
tao kit tiia trang 2.4.6-trihromphenol 
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Neu eho dung dich HNO3 vao dung dich phenol, thay cd kei tua vang cua 
2,4,6-trinitrophenol (axit picric). 

Nhdn xet: 

Nguyen tu H cua vdng benzen trong phan tu phenol de bi thay the hon nguyen 
tu H cua vdng benzen trong phan tu cic hidrocacbon thom. Dd la do dnh hudng 
ciia nhom -OH tdi vdng benzen. 

Anh hudng cua vdng benzen den nhdm -OH va inh hudng cua nhdm -OH de'n 

vdng benzen dugc ggi l i dnh hucmg qua lqi giita cdc nguyen tii trong phdn tit. 

4. Dieu che 

Trong cong nghiep, hien nay phenol dugc dieu che bing each oxi hoa cumen 

(isopropylbenzen) nhd oxi khdng khf, sau dd thuy phan trong dung dich H2SO4 

loang. San pham thu dugc gdm phenol va axeton. Dun ndng cho axeton bay hoi 

rdi ngung tu hoi thu liy axeton, edn lai la phenol. 

1.O2 
CH2=CH-CH3 / / ^ ^ ^ , , ^ , , 2. dd H2SO4 

H+ OVcH-CHa '—^ (OVo^^ + CH3-C-CH3 
I 
CH3 O 

Phenol cung cd the' duge dieu ehe tu benzen theo so dd : 

CgHg > CgHjBr > CgHgONa > CgHgOH 

Ngoai ra, mgt lugng ding ke phenol duge tach ra td nhua than da trong qua 
trinh luyen cdc. 

Ung dung 

Phenol la nguyen lieu sin xuit nhua phenol-fomandehit hay poli(phenol-

fomandehit) dung che tao cae dd dan dung ; nhua'ure-fomandehit dung lam 

chit kei dfnh (nhu keo din gd, dan kim loai, sanh, sd...). 

Phenol cdn duge dung de sin xuit pham nhuom, thudc nd (2,4,6-trinitrophenol), 
Cl 

chat diet cd 2,4-D (ci -(Cj)- O - CH2COOHJ, chat diet nam mdc (nitrophenol),... 
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BAI TAP 
1, Ghi D (dung) hoSc S (sai) vao 6 trdng ben canh cac cau sau : 

a) Phenol CgHg-OH la mgt rugu thom. CH 

b) Phenol tac dung duoc vdi natri hidroxit tao thanh mudi va nUdc. I—I 

c) Phenol tham gia phan dng the brom va the nitro de hon benzen. I—I 

d) Dung dich phenol lam quy tim hoa dd do nd la axit. I—I 

e) GiUa nhom -OH va vdng benzen trong phan td phenol 

c6 anh hudng qua lai l in nhau. I I 

2, TU benzen va eae chai vo co can thiei c6 the dieu che dugc cac chai sau : 
2,4,6-tribromphenol (1) ; 2,4,6-trinitrophenol (2). 

Viei phUdng trinh hoa hgc cua cac phan dng xay ra. 

3, Cho 14,0 gam h6n hgp A gom phenol va etanol tac dung vdi natri du thu dugc 
2,24 lit khi hidro (dktc). 

a) Viei cac phuong trinh hoa hgc ciia cac phan dng xay ra. 

b) Tinh thanh phan phan tram khdi lugng cua moi chai trong A. 

c) Cho 14,0 gam hdn hop A tac dung vdi dung djch HNO3 (du) thi thu dUOc bao nhieu 
gam axit picric (2,4,6-trinitrophenol) ? 

4, Cho tu tu phenol vao nUdc brom (1) ; stiren vao dung dich brom trong CCI4 (2). 
Neu hien tugng va viet cac phUOng trinh hoa hgc. 

5, Sue khi CO2 vao dung dich natri phenolat tha'y dung djch bi van due, trong dung dich 
c6 NaHC03 dugc tao thanh. Viet phuong trinh hoa hgc cua phan dng xay ra va 
giai thich. Nhan xet ve tinh axit cua phenol. 

6, Viei cac phUOng trinh hoa hgc dieu che ; phenol tU benzen (1), stiren tU etylbenzen (2). 
Cac chai vd cd can thiet coi nhU c6 du. 
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LUY|N TAP 

DAN XUAT HALOGEN, ANCOL VA PHENOL 

2 ^ Cung CO, he thong hoa tfnh chai hoa hgc va phuang phap 

dieu che ancol, phenol. 

E ' Ren luyen kT nang viei phuang trinh hoa hgc. 

I - KI^N THUC CAN N A M VUNG 

Dan xuai halogen 
C,HyX 

Bae cua dan xu^i Bae ciia aneol bang bae eua 

Bae cua halogen bSng bae cua "Suyen tCr cacbon 

nhom churc nguyen tCf cacbon lien lien kei vdi nhdm - O H . 

kei vdi X. 

Ancol no, ddn churc 
CnH2n.lOH 

=, 

Phenol 
CeHjOH 

1 

TheX 
hoSc -OH 

C^HyX ^ - C^HyOH CnH2n+iOH -^ CnH2n+iBr 

2CnH2n.lOH - ^ 

CnH2n.lOCpH2„,i + H^O 

The'H 
c i i a -OH 

h o a c H , 0 C„Ha^iX-^C„Ha, + HX 

The'H 
d vong 
benzen 

Phan iimg 
oxi hoa 
khong hoan 
toan 

2R-OH + 2Na -^ 2R0Na + H2 

R la C„H2„,i hoae CgHg 

CnH2n.iOH - ^ 

., «.. ni/dc brom 
C-HjOH > 

CeHjOH 

CuO, t" » RCH = O 

RCH{OH)Rl ^ " ° ' ' ° ) RCORl 

• The H cua benzen 

Dieu che 

-The H cua hidrocacbon - Cong HjO vao anken 

^ ^ " 9 ^ - The X cua d i n xu^t halogen - Oxi hoa cumen 
- Cong HX hoac X , vao _. _• u - . 1»,-, 

• = - 2 - Qigu Qhe etanol tu 
anken, ankin,... (j^j^ JJQJ 

r X 

10: 
Y 
Br 

O2N 

1 

Br 

I 
OH 

$r 
NO2 

,• '3 

•1 
NO; 

j 
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II - BAI TAP 

1. Viet cong thdc cau tao, ggi ten cac d in xuai halogen co cong thdc phan td C4H9CI ; 
cac ancol mach hd co cong thdc phan td C4H10O, C4HgO. 

2. Viet phuong trinh hoa hgc cija phan Ung giua etyl bromua vdi : dung dich NaOH, dun 
nong ; dung dich NaOH + C2H5OH dun n6ng. 

3. Viei phuong trinh hoa hoc cua phan Ung (neu xay ra) giUa ancol etylic, phenol vdi moi 
chai sau : natri, natri hidroxit, nu6c brom, dung dich HNO3. 

D 

Ghi D (dung) hoSc S (sai) vao 6 vuong canh cac cau sau : 

a) Hgp chai CgH5-CH2-OH khong thugc loai hop chai phenol ma thugc loai 

ancol thdm. 

b) Aneol etylic cd the hoa tan tdt phenol, nudc. I I 

c) Ancol va phenol deu c6 the tac dung vdi natri sinh ra khf hidro. I I 

d) Phenol co tinh axit ye'u nhung dung dich phenol trong nudc khong lam ddi 

mau quy tim. . I—I 

e) Phenol tan trong dung djch NaOH la do da phan dng vdi NaOH tao thanh 

mudi tan. I I 

g) Phenol tan trong dung dich NaOH chi la sU hoa tan binh thudng. I I 

h) Dung dich phenol trong nUdc lam quy tim hoa dd. I I 

Hoan thanh cac day chuyen hoa sau bang cac phUdng trinh hoa hgc : 

a) Metan — - ^ axetilen — - ^ etilen — - ^ etanol > axit axetic. 

b) Benzen > brombenzen > natri phenolat > phenol > 

> 2,4,6-tribromphenol. 

6. Cho hdn hgp gom etanol va phenol tac dung vdi natri (dU) thu dugc 3,36 lit khi hidro 
(dktc). Ne'u cho hon hgp tren tac dung vdi dung djch nudc brom vda du thu dugc 
19,86 gam ket tiia trang cua 2,4,6-tribromphenol. 

a) Viei phUdng trinh hoa hgc cua cac phan dng xay ra. 

b) Tinh thanh phan phan tram khdi lugng cua moi chai trong hon hgp da dung. 

7. Trong cac chai sau, chai nao c6 nhiet do soi cao nhai ? 

A. phenol B. etanol C. dimetyl ete D. metanol 
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BAI THUC HANH 5 

TINH CHAT CUA ETANOL, 

GLIXEROL VA PHENOL 

& Biei tie'n hanh mgt sd thf nghiem ve tfnh chai hoa hgc dac 
trung cua etanol, phenol, glixerol. 
& Biei quan sat va giai thfch dugc cac kei qua thf nghiem. 

I - N O I D U N G T H I N G H I E M VA CACH TIEN HANH 
Thi nghiem 1. Etanol tac dung vdi natri 

Cho mgt miu natri bing hat dau xanh vao d'ng nghiem khd chua sin 2 ml etanol 
khan. Bit mieng dng nghiem bang ngdn tay eai. Khi phin ung ket thuc, 
dua mieng d'ng nghiem lai gin nggn Ida den edn va bd ngdn tay bit mieng 
d'ng nghiem ra. 
Nhan xet va giii thfch cac hien tugng xay ra trong qua trinh thi nghiem. 

Thi nghiem 2. Glixerol tac dung vdi d6ng(II) hidroxit 

Cho vao 2 dng nghiem, mdi dng 3-4 gigt dung dich CUSO4 2% va 2-3 gigt dung 

dich NaOH 10%, lie nhe. Tiep ttic nhd 2-3 gigt glixerol vio d'ng nghiem thd 
nhit, 2-3 gigt etanol vao d'ng nghiem thd hai. Lie nhe ea hai d'ng nghiem. 
Quan sat hien tugng trong hai dng nghiem. Giai thfch. 

Thf nghiem 3. Phenol tac dung vdi nudc brom 

Cho 0,5 ml dung dich phenol vao dng nghiem, sau dd nhd tiep tung gigt nudc 
brom, ddng thdi lie nhe d'ng nghiem. Quan sat hien tugng. Giai thfch 

Thi nghiem 4. Phan biet etanol, phenol, glixerol 

Cho ba dng nghiem khong dan nhan dung mdt trong cac chat sau : etanol, 
ghxerol, phenol. Hay phin biet timg chat trong mdi dng nghiem bang phirong 
phap hoa hgc. 

II - VIET TUONG TRlNH 
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Chuong 9 AUVDEHIT - XETOIIf 
AXrr CACBOXTLIC 

& Andehit, xeton, axit cncboxylic Id gi ? 

&• Tinh chdt hod hoc cua andehit, xeton, vd axit cacboxylic. 

Trai cay co nhieu axit cacboxylic 
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ANDEHIT - XETON 
&• Biei the nao la andehit, xeton. 

& Biei cac tfnh chai cua andehit, xeton. 

A - ANDEHIT 
I - O jNH NGHiA, PHAN LOAI, DANH PHAP 

1. Ojnh nghia 
Andehit la nhung hgp chit huu co ma phan td cd nhdm -CH=0 lien kdt 
true tie'p vdi nguyen tu cacbon'" hoae nguyen td hidro. 

Thidu: H-CH = 0 ; CH3-CH= O ; C6H5-CH=0; 0=CH-CH=0 
andehit fomic andehit axetic benzandehit andehit oxalic 

(metanal) (etanal) 

Nhdm -CH=0 li nhdm chdc andehit. 

2. Phan loai 

Dua theo dac diem ca'u tao cua gd'c hidrocacbon va theo sd nhdm -CHO trong 
phan tu, ngudi ta chia thanh andehit no, khdng no, thom ; andehit don chdc, 
da chdc. 

Thi du : Andehit no, mach hd, don chuc la hgp chit trong phan tu cd mdt nhdm 
-CHO lien kei vdi gd'c ankyl hoac nguyen td hidro. Cac chit H-CH=0, 
CH3-CH=0, CH3-CH2-CH=0,... lap thanh day ddng ding andehit no, mach hd, 
don chdc, cd cdng thdc ciu tao thu ggn Cj^H2x+i-CHO (x > 0) hay cdng thde 
phin tu chung CnH2nO (n > 1). 

3. Danh phap 

Ten thay the' cua cac andehit no, don chdc, mach hd dugc eau tao nhu sau : 
Ten hidrocacbon no tuong ung vdi mach chinh -i- al. 

Mach chfnh cua phdn td andehit la mach cacbon dai nhat bit diu td 
nhdm -CHO. 

4 3 2 1 

Thi du : CH3 - CH - CH2 - CHO 

CH3 
3-metylbutanal 

Mgt sd andehit cd ten thdng thudng : andehit + ten axit tuong dng 

Ten cua mdt sd andehit no, don chuc dugc tiinh biy trong bang 9.1. 

*'* Nguyen ttr cacbon nay c6 the' cua goc hidrocacbon hoac cua nhom -CHO khae. 
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Bang *).l.Ten eua mdt sd andehit no, dan chUcc, mach hd 

Cong thurc cau tao T§n thay the ten thong thudng S 

H-CH=0 metanal 

CH3-CH=0 etanal 

CH3CH2CHO propanal 

CHjlCHjJjCHO butanal 

CH3[CH2]3CHO pentanal 

andehit fomic (fomandehit) 

andehit axetic (axetandehit) • 

andehit propionic 
(propionandehit) i 

andehit butiric (butirandehit) 

andehit valeric (valerandehit) 

II - DAC OI^M CAU TAO. TINH CHAT VAT Ll 

1. Dac di^m cau tao 

O 
Nhdm -CHO ed ciu tao nhu sau : - C 

\ 
H 

Trong nhdm -CHO, lien ket doi C=0 gdm mgt lien ket a ben va mgt lien ket 
71 kem ben hon, tuong tu lien kei ddi C=C trong phin td anken, do dd andehit 
cd mdt so tfnh chat gid'ng anken. 

a) b) 

Kmh 9.1. Mo hinh phdn tu HCHO 
dgng ddc (a) vd dgng rdng (h) 

2. Tinh chat v$t li 

0 dieu kien thudng, eae andehit diu day ddng ding la chai khi (HCHO soi 
d -19 °C, CH3CHO soi 0 21 °C) va tan rat tdt trong nudc. Cac andehit tiep theo 
li chit long hoac chat rin, do tan trong nude eua chung giam din theo chieu 
tang cua phan tu khdi. 

Dung dich nude cua andehit fomie dugc ggi la fomon. Dung dich bao hoi eua 
andehit fomic (ed ndng do 37-40%) duge ggi la fomalin. 
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I l l - TINH CHAT HOA HQC 

1. Phan ling cpng hidro 

Hidro cdng vao lien ket ddi C=0 gidng nhu cdng vao lien ket doi C=C : 

CH3-CH-0 + H2 ' ° - ^ ' > CH3-CH2-OH 
andehit axetic ancol etylic 

Phin ling tdng quit : 

RCHO + H2 ' ' '^ ) RCH2OH 

Trong cac phan dng tren, andehit ddng vai trd chit oxi hoa. 

2. Phan ung oxi hoa khong hoan toan 

Thi nghiem : Cho vao d'ng nghiem 1 ml dung dich AgNOj 1 %, sau dd them dan 
tdng gigt dung dich NH3, ddng thdi lie deu den khi thu dugc dung dich trong 
sudt thi dimg lai. Them tiep vai gigt dung dich andehit fomic, dun nhe trong 
vai phut 0 60 -70 °C. Tren thanh dng nghiem thiy cd mdt ldp bae kim loai mau 
sing do da xay ra phin ung : 

HCHO + 2AgN03 + H2O + 3NH3 - ^ HCOONH4 + 2NH4NO3 + 2Ag4 

andehit fomic amoni fomat 

Phin ung tdng quit : 

R - CH = 0+ 2AgN03 + H.0 + 3 N H 3 — ^ R - COONH4+ 2NH4NO3+ 2Agi 

Trong phan dng tren, ion Ag"^ da bi khu thanh nguyen td Ag ; andehit fomie la 
chat khu<". 

Phan dng tren dugc ggi la phin ung trang bae do ngirdi ta dung phuong phap 

niy de trang mdt ldp Ag tren mat kfnh lam guong soi, trang rugt phfch,... 

Cd the dung chit oxi hoa khae de oxi hoa andehit thinh axit*^'. 

Thi du : 2RCH0 + O^ — ^ ^ 2RC00H 

Trong phin dng tren, andehit ddng vai trd chat khd. 

Nhdn .xet: 

Andehit vda the' hien tfnh oxi hoa vda the hien tfnh khu. Khi bi khu, andehit 

chuyen thanh ancol bae I tuong ung. Khi bi oxi hoa, andehit chuyen thanh axit 
cacboxylic (hoac mudi cua axd cacboxylic) tuong ung. 

•'' Thuc chai. ion Ag+ ton tai duai dang ion phiic AgCNH,), . 

'-' Co th6 diJng chai oxi hoa la nuoc brom. hidro peoxit hoac CuCOH), trong moi truang kiSm. 
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IV - OIEU CHE 

1. Ti> ancol 

Oxi hoa ancol bae I thu dugc andehit tuong dng : 

R-CH.OH + CuO ^ - ^ R-CHO + H,0 + Cu 

Thi du : CH3-CH2OH + CuO - ^ ^ CH3-CHO + H2O + Cu 

2. Tu hidrocacbon 

Trong cdng nghiep, ngudi ta oxi hoa metan cd xue tie, thu dugc andehit fomic : 

CH4 + O2 ' ' " > HCHO + H2O 

Oxi hoa khdng hoan toin etilen li phuong phap hien dai sin xuai andehit axetic : 

t" ,x t 

2CH2=CH2 + 02 ^ 2CH3-CHO 

Andehit axetic cdn duge dieu ehe tu axetilen bing phan iing cdng nudc 

(xem trang 142). 

V - UNG DUNG 

Fomandehit duge dung lam nguyen lieu sin xuit nhua phenol-fomandehit, 

nhua ure-fomandehit. 

Dung dich nude eua fomandehit (fomon) dugc ding lam chat tiy ue, ngam miu 

ddng vat lam tieu ban, dung trong ki nghe da giiy do ed tfnh sat trung. 

Andehit axetic dugc dung de sin xuit axit axetic lim nguyen lieu cho nhieu 

nginh sin xuat. 

Nhieu andehit cd ngudn gdc thien nhien dugc dung lam huong lieu trong cdng 

nghiep thue pham, mi pham nhu geranial (trong tinh dau hoa hdng), xitrolenal 

(trong tinh diu bach din), vanilin, piperonal, ... 
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B-XETON 
I - O jNH NGHIA 

Nhdm C = O lien ket vdi 2 nguyen tu cacbon khic la nhdm chdc xeton. 

Xeton la nhung hgp chit huu co ma phan tu ed nhdm ^C = O lien kei true tie'p 

vdi hai nguyen tu cacbon'". 

Thidu: C H 3 - C O - C H 3 CH3-CO-C6H5 C H 3 - C O - C H = CHj 

dimetyl xeton metyl phenyl xeton metyl vinyl xeton 
(axeton) (axetophenon) 

II -T INH CHAT HOA HOC 

Gid'ng andehit, xeton cdng hidro tao thinh ancol : 

R-CO-Ri +H2 ^'' '° ) R-CH(OH)-Ri 

Thi du : CH3 - C - CH3 + H2 '°-N' ^ CH3 - CH - CH3 

O OH 

Khic vdi andehit, xeton khdng tham gia phin dng trang bae. 

III - DIEU CHE 

1. Tu ancol 

Oxi hoa khdng hoan toan ancol bae II thu dugc xeton : 

R-CH(OH)-Ri + CuO ^ ^ R-CO-R' + H2O + Cu 

Thi du : CH3-CH(OH)-CH3 + CuO ^ ^ CH3-CO-CH3 + H2O + Cu 

2, Tir hidrocacbon 

Oxi hoi khdng hoan toin cumen thu dugc axeton va phenol theo so dd : 

CH^ 

'3 
cumen 

< 0 ^ < " ^TferH^ CH3-C-CH3 . < ^ ( 

' " Nguyen tii cacbon ciia gdc hidrocacbon hoac cua nhom chile xeton khae. 
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I V - O N G DUNG 

Axeton duge dung lam dung moi trong qui trinh sin xuat nhieu hgp chat trong 
cong nghiep mi pham, lam nguyen lieu tdng hgp clorofom, iodofom, ... 

Xiclohexanon / \= o dirge dung lam nguyen lieu sin xuit mgt sd vat lieu 

polime nhu to capron, nilon-6,6. 

BAITAP 

1. The nao la andehit ? Viet cong thdc cau tao cua cac andehit co cong thdc phan td 
C4HgO va ggi ten chung. 

2. Viei cac phuong trinh hoa hgc de chdng to rang, andehit vUa c6 tfnh oxi hoa vUa c6 
tfnh khd. 

3. Hoan thanh day chuyen hoa sau bang cac phUOng trinh hoa hgc : 

metan -> metyl clorua -> metanol -> metanal -^ axit fomic 

4' . Cho 1,0 ml dung dich fomandehit 5,0% va 1,0 ml dung dich NaOH 10,0% vao 

dng nghiem, sau d6 them tiep tUng gigt dung djch CUSO4 va lac deu cho den khi 

xuai hien kei tua. Dun ndng phan dung djch phfa tren, tha'y c6 kei tua mau do gaeh 

cua CujO. Giai thi'ch hien tugng thf nghiem va viei phuong trinh hoa hgc. 

5. Cho 50,0 gam dung dich andehit axetic tac dung vdi dung dich AgN03 trong NH3 (du) 
thu dugc 21,6 gam Ag ket tua. Tfnh nong do % cua andehit axetic trong dung dich 
da dung. 

6. Ghi D (dung) hoac S (sai) vao 6 trdng ben canh cac cau sau : 

a) Andehit la hgp chat chi c6 tinh khd. I—I 

b) Andehit cgng hidro tao thanh ancol bae mgt. I—1 

c) Andehit tac dung vdi dung djch bae nitrat trong amoniac sinh ra bae kim loai. I ! 

d) Andehit no, ddn chdc, mach hd cd cong thdc phan td tdng quat CnHjpO. LJ 

e) Khi tac dung v6i hidro, xeton bj khd thanh ancol bae II. I I 

7. Cho 8,0 gam h6n hgp hai andehit ke tiep nhau trong day dong dang ciia andehit no, 

ddn chUc, mach hd tac dung v6i bae nitrat trong dung djch amoniac (lay dU) thu dugc 

32,4 gam bae kei tua. Xac djnh cong thdc phan td, viei cong thdc cau tao va ggi ten 

cac andehit. 
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Oxi hoa khong hoan toan etilen (c6 xuc tac) de dieu che andehit axetic thu duge hdn 
hgp khf X. Dan 2,24 Ift khf X (quy ve dktc) vao mgt lugng dudung dich bae nitrat trong 
NH3 de'n khi phan dng hoan toan tha'y c6 16,2 gam bae kei tua. 

a) Viei phUdng trinh hoa hgc cua cac phan dng xay ra. 

b) Tfnh hieu suat cua qua trinh oxi hoa etilen. 

Hgp chai X no, mach hd c6 phan tram khdi lugng C va H lan lugt bang 66,67% va 
11,11%, con lai la O. Ti khdi hdi cua X so vdi oxi bang 2,25. 

a) Tim cong thdc phan td ciia X. 

b) X khong tac dung vdi dung dich AgNOg trong NH3 nhUng khi tac dung vdi hidro 
sinh ra X^. X., tac dung dugc vdi natri giai phbng hidro. Viei cong thdc ca'u tao va ggi 
ten cua hgp chai X. 

Tu lieu 
POLIFOMANDEHIT 

Cac andehit co kha nang trung hgp nha lien kei doi C=0 cua nhom 

chuc -CHO. Tuy thugc vao di^u kien phan ung, fomandehit co the tao san pha'm vong 

hoac polime. 

Khi dun nong fomandehit vai chai xuc tac bo triflorua BF3 thu dugc politomandehit 

dang mach ha : 

/ / ° er 
nH - C^ — ^ ^ - -CH^ -O-CH2 -O-CH2 -O-CH2 -O - ••• 

H 

hay - fCH^-Oln 

Politomandehit la chai rSn, co he so ma sat nho doi vai thep nen dugc dung de che tao 

cac banh rang, truyen dgng banh rang, 6 gdi do-,... Ngoai ra, no con dugc dung de che 

tao cac mane rai ben. 
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AXIT CACBOXYLIC 

£7 Biei axit cacboxylic la gi, each phan loai va ggi ten axit 
cacboxylic. 

£^ Biei cau tao, tinh chai hoa hgc dac trung va ung dung cua 
axit cacboxylic. 

I - OjNH NGHiA, PHAN LOAI, DANH PHAP 

1. Dinh nghia 
Axit cacboxylic la nhdng hgp ehai hdu co mi phan tu ed nhdm eacboxyl 

(-COOH) lien kei true tiep vdi nguyen td cacbon*" hoae nguyen tu hidro. 

Thidu : H-COOH ; C2H5-COOH ; HOOC-COOH ; ... 

Nhdm eacboxyl (-COOH) li nhdm chdc cua axit cacboxylic. 

2. Phan loai 

Dua theo dac diem ciu tao eua gd'c hidrocacbon va sd nhdm eacboxyl trong 
phin tu, cic axit dugc chia thanh : 

a) Axit no, dan chdc, mqch hd 

Phan tu cd gdc ankyl hoae nguyen tu hidro lien kei vdi mgt nhdm -COOH. Cac 
axit niy lap thanh day ddng ding cic axit no, don chdc, mach hd ed eong thuc 
ciu tao thu ggn chung C^Uj^^ ^jCOOH (vdi n > 0) hoae cong thde phan tu 

Chung C„,H2„02(m>l) . 

Thidu : HCOOH ; CH3-COOH ; CH3[CH2]i5COOH ; ... 

b) Axit khong no, dan chdc, mqch hd 

Phin tu cd gdc hidrocacbon khdng no, mach hd lien ket vdi mdt nhdm -COOH. 

Thi du : CH2-CH-COOH ; CH3[CH2]7CH=CH[CH2]vCOOH ; ... 

c) Axit tham, dan chdc 

Phan tu ed gdc hidrocacbon thom lien kei vdi mgt nhdm -COOH. 

Thi du : C^Hg-COOH, CH3-C6H4-COOH, ... 

(') Nguyen tii cacbon nay co the cua goc hidrocacbon hoac cua nhom -COOH khae. 
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d) Axit da chdc 

Neu phan td cd hai hay nhieu nhdm -COOH, chung duge ggi la axit da chdc. 

Thidu : Axit adipie HOOC-[CH2]4-COOH, axit malonic HOOC-CH2-COOH,... 

thudc loai axit no, hai chdc, mach hd. 

Sau day ta chi xet axit no, don chdc, mach hd. 

3. Danh phap 
Ten thay the cua cic axit no, don chdc, mach hd dugc ciu tao nhu sau : 

Axit + ten hidrocacbon no tuong ung vdi maeh chfnh + oic 

Mach chinh eua phin td axit la mach cacbon dai nhit bit diu td nhdm -COOH 

Mach cacbon dugc danh sd bit diu td nguyen tu cacbon cua nhdm -COOH. 

5 4 3 2 1 
Thi dti : CH3 - CH - CH2 - CH2 - COOH axit 4-metylpentanoic 

CH3 

Mgt sd axit cd ten thdng thudng lien quan den ngudn gd'c tim ra chung. 

Thidu : 

HCOOH : axit fomic CH3COOH : axit axetic 

Bang 9.2. Ten cita mgt sdaxit no, dan chuc, mach hd 

Cong thiirc cau tao 

HCOOH 

CH3COOH 

CH3CH2COOH 

CH3CH2CH2COOH 

CH3CH2CH2CH2COOH 

Ten thong thifdnm^ 

axit fomic 

axit axetic 

axit propionic 

axit butiric 

axit valeric 

H B P " ĥay the 

axit metanoic 

axit etanoic 

axit propanoic 

axit butanoic 

axit pentanoic 

ts.°C 

100,5 

118,0 

144,0 

163,5 

185,0 
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II - OAC D l i M CAU TAO 

Nhdm eacboxyl cd cau tao : - C 

O 

O - H 

Nhu vay, nhdm -COOH coi nhu dugc kei hgp bdi nhdm C=0 va nhdm OH. 
Lien kei O-H trong phan tu axit phan cue hon lien ket O-H trong phan tu 
ancol, do dd nguyen tu H cua 
nhdm -COOH linh dgng hon 
nguyen tu H cua nhdm -OH 
ancol. Lien ket C - ^ OH eua 
nhdm eacboxyl phan cue 
manh hon lien ket C - ^ OH 
ancol vi phenol nen nhdm OH 
cua axit cacboxylic eung cd 
the bi thay the. 

Hinh 9.2. Mo hinh phdn tif axit axetic 
dgng dgc (a) vd dgng rong (b) 

- TINH CHAT VAT Lf 

Cac axit deu li chat long hoac chit rin d dieu kien thudng. Nhiet do sdi cua 
cac axit tang theo chieu tang cua phan tu khdi va eao hon nhiet do soi eua cac 
ancol cd eung phan tu khdi (bang 9.2). Nguyen nhan la giua cic phin td axit 
cd lien kei hidro ben hon lien ket hidro giua cac phan tu ancol. 

HO O - H - O 
^ 

C 
I 
R 

C 
I 
R 

O H - O O 

c 
I 
R 

O - H - O 

R - C 
^ 

C - R 
-̂  

O - H - O 

Axit fomic, axit axetic tan vo han trong nudc. Do tan trong nudc cua cae axit 
giam din theo ehieu tang cua phan tu khdi. 

Mdi axit ed vi rieng : axit axetic cd vi giam an, axit oxalic cd vi chua cua me,... 

IV - TfNH CHAT HOA HOC 
Axit cacboxylic de ding tham gia cic phin iing the' hoae trao doi nguyen tu H 
hoae nhdm -OH ciia nhdm chdc -COOH. 

1. Tinh axit 

a) Trong dung dich, axit cacboxylic phdn li thudn nghich 

Thidu : CH3COOH H+ + CH3COO' 
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Dung dich axit cacboxylic lam quy tfm chuyen thanh mau do. 

(pH = 1A) (pH = 2,9) 

Hinh 9.3. 
HCl Id axit mgnh, 

phdn li hodn todn : ddHCIO.IOM 

CHfOOH la a.xit yeu, 
phdn li mot phdn 

daCH,COOH0,10M 

b) Tdc dung vdi baza, oxit baza tqo thdnh mudi vd nudc 

Thi du : CH3COOH + NaOH 

CH3COOH + OH-

2CH.C00H + ZnO 

CH3C00Na + H2O 

CH3COO- + H2O 

(CH3COO)2Zn + H2O 

c) Tdc dung vdi mudi 

Nhd dung dich axit axetic vao da voi, thay cd khf COT thoit ra : 

2CH3COOH + CaCOj > (CH3C00)2Ca + H2O + CO2T 

2CH3COOH + CaC03 CH3COO- + Ca2+ + H2O + C02t 

d) Tdc dung vdi kim loqi trudc hidro trong ddy hoqt ddng hod hgc cua cdc 
kim loqi tqo thdnh mudi vd gidi phdng hidro 

Thi dii, ngam mgt la kem mdng trong dung dich axit axetic, tha'y cd bgt khf 
hidro thoat ra : 

2CH3COOH + Zn > (CH3COO)2Zn + HjT 

2CH3COOH + Zn -> 2CH3COO- + Zn2+ + H2t 

2. Phan ung the nhom - O H 

Dun sdi hdn hgp gdm axit cacboxylic RCOOH, 
aneol R'OH (cd vai gigt H2SO4 dac lim xuc 
tie) mgt thdi gian (khoing 6-8 gid) (hinh 9.4). 
De ngugi, sau dd pha loang hdn hgp bing mdt 
lugng ldn nude cit, chat long tich thanh 2 ldp : 
ldp phfa tren cd mui thom nhe. Dd la este sinh 
ra do phin dng giua axit va ancol : 

Hon hop ancol va 
axit cacboxylic 

JTinh 9.4. Dung cu dun hdi luu 
dieu che este trong phdng thi nghiem 
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RCOOH + R'OH < ' ' " > RCOOR' + H20 

Thi du : CH,-Ci-OH+H:-0-C,H, < ' " " > CH3-C-O-C2H5 + H2O 
.3 ^,__^.,jy,, ^ ^2-5 

o o 
etyl axetat 

Phan ung giua ancol va axit tao thanh este va nudc dugc ggi \&phdn img este hod. 
Dac diem eua phin ung este hoa li thuan nghich va cin axit H2SO4 dac lam 
chit xuc tie. 

V - O I E U CHE 

1. Phuong phap len men giam la phuong phap co truyen sin xuat axit axede. 
Thuc chat eua qua trinh la oxi hoi ancol etylic bing oxi khdng khf nhd chit 
xue tac men giam : 

C2H5OH + O2 ™"^''"' ) CH3COOH + H2O 

Ngay nay, phuong phap nay ehi dung san xuai lugng nhd axit axetic de lam 
giim an. 

2. Oxi hoa andehit axetic (dieu che td etilen hoac axetilen) trudc day la phuong 
phip chu yeu de sin xuit axit axetic : 

2CH3CHO + O2 - ^ ^ 2CH3COOH 

3. Oxi hoa ankan 
Oxi hoa butan thu dugc axit axetic : 

2CH3CH2CH2CH3 + 5O2 .gooe'sOatn. ' 4 C H 3 C O O H + 2H2O 

Oxi hoa khong hoan toan cac ankan ed mach cacbon dai de tong hgp cac axit 
ed phin td khdi ldn : 

t" .xt 

2R-CH2-CH2-R' + 5O2 ^ 2R-C00H + 2R1-C00H + 2H2O 

4. Td metanol 
Cho metanol tic dung vdi cacbon oxit (cd chit xue tie thi'ch hgp) thu duge 
axit axetic : 

CH3OH + CO '"'^' ) CH3COOH 

Day la phuong phip hien dai sin xuit axit axetic. 
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VI - UNG DUNG 
Cac axit hiiu co cd ung dung trong nhieu linh vuc : lam nguyen lieu eho cdng 
nghiep mi phim, cong nghiep det, cdng nghiep hoa hgc, ... 

Bpt giat, chat \iy rura 

AXIT 
| |^mM|^CA^XYLIC^ 

Chat cam m^u 
trong cong nghiep det 

Thuoc diet cb 

Huang lieu 

BAI TAP 

1. The nao la axit cacboxylic ? Viet cong thdc ca'u tao, ggi ten cac axit c6 cong thdc 
phan td C4H8O2. 

2. Td cong thdc cau tao, hay giai thich tai sao axit fomie c6 tinh chai cua mgt andehit. 

3. TU metan va cac chai vo co can thiei khae co the dieu che dugc axit fomic, axit axetic. 
Viei phuong trinh hoa hgc cua cac phan dng xay ra. 

4. Chat Y c6 cong thdc phan td C4Hg02 tac dung vdi NaOH tao thanh chai Z 
(C4H702Na). Vay Y thugc loai hgp chai nao sau day ? 

A. Andehit B. Axit 

C. Ancol D. Xeton 

5. De trung hoa 150,0 gam dung dich 7,40% cua axit no, mach hd, ddn chdc X can dung 
100,0 ml dung dich NaOH 1,50M. Viet cdng thdc cau tao va ggi ten cua chai X. 

6. Trung hoa 16,60 gam h6n hgp gom axit axetic va axit fomic bang dung dich 
natri hidroxit thu dugc 23,20 gam hon hgp hai mudi. 

a) Viei phuong trinh hoa hgc cua cac phan dng 6 dang phan td va ion rut ggn. 

b) Xae dinh thanh phan phan tram khdi lugng ciia moi chai trong hdn hgp trUdc va 
sau phan dng. 

7. Dun 12,0 gam axit axetic vdi mgt lugng dU ancol etylic "(co axit H2SO4 dac lam 
xuc tac). Den khi dUng thi nghiem thu dugc 12,3 gam este. 

a) Viet phuong trinh hoa hgc cua phan dng. 

b) Tinh phan tram khdi lugng cua axit da tham gia phan Ung este hoa. 
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LUYEN TAP 

ANDEHIT - XETON - AXIT CACBOXYLIC 

^ He thdng hoa kien thuc ve tinh chai hoa hoc va phuang 
phap di^u che andehit, axit cacboxylic. 
& Van dung tinh chai hoa hoc de nhan biei cac chai va giai 
bai tap. 

I - KIEN THliC CAN N A M VUNG 

1. Cac dinh nghla 
Andehit la nhung hgp chit hiru eo ma phan tu cd nhdm chuc -CHO lien ket 
true tiep vdi nguyen td cacbon hoac nguyen tu hidro. Andehit no, don chuc. 
maeh hd ed cdng thue ciu tao thu ggn C|̂ H |̂̂ [̂CHO (vdi n > 0). 

Xeton la nhung hgp chat hun eo ma phin tu ed nhdm chdc C = O lien ket 
true tie'p vdi hai nguyen tu cacbon. 

Axit cacho.xylic la nhung hgp chit ma phan tu cd nhdm chuc -COOH. Axit no. 
don chuc, mach hd cd cong thuc ciu tao thu ggn C^̂ H^̂ ĵCOOH (vdi n > 0). 

2. Tinh chat 

a) Andehit cd tinh khu vd tinh oxi hod 
t ° . N i 

Tfnh oxi hoa : R-CHO + H2 ^ R-CH2OH 

Tfnh khu : 

RCHO + 2AgN03 + H2O + 3NH3 — ^ ^ R-COONH4 + 2Ag + 2NH4NO3 

b) Xeton cd tinh oxi hod 

R-CO-R' + H2 '°-^' ) R-CH(OH)-R' 

c) Axit cacboxylic cd tinh chdt chung cua axit 

Trong dung dich, axit cacboxylic phan li thinh ion : 

R-COOH ^ ^ H+ + R-COO" 

Tie dung vdi dung dich bazo, oxit bazo, dung dich mudi va vdi kim loai dung 
trudc hidro trong day hoat dgng cua eae kim loai. 

Tie dung vdi aneol (cd xuc tic) tao thanh este : 

RCOOH + R'OH < > RCOOR' + H2O 
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3. Oidu che 

a) Dieu che andehit, xeton 

Oxi hoa ancol bae I thu dugc andehit : 

R-CH2OH + CuO — ^ R-CHO + Cu + H.O 

Oxi hoa etilen la phuong phap hien dai de sin xuit andehit axetic : 

2CHO=CHT + 0 . '"^' ) 2CH,-CHO '3 

R-CH(OH)-R ' + - O . ^ ^ R - C O - R ' + H.O 

Oxi hoa ancol bae II thu duoc xeton 
1̂  
2. 

b) Dieu che axit cacboxylic 
1 t°,xt 

Oxi hoa khdng hoan toin andehit : R ~ CHO + —O2 • > R - COOH 

Oxi hoa cit mach ankan : 

R-CH2-CH2-R'+ - O 2 '" ' '^ > R-COOH + R'COOH + H2O 

Len men aneol etylic bing men giim de dieu ehe axit axetic : 
„ „ „ men aiam „ „ 
C2H3OH + O2 3^_3go^ > CH3COOH + H2O 

Phuong phap hien dai sin xuii axit axetic tu metanol : 

CH3OH + CO '"•'""> CH3COOH 

II - BAI TAP 

1. Dien D (dung) hoac S (sai) vao 6 vuong ben canh cac cau sau : 

a) Andehit vUa co tinh khd vda c6 tinh oxi hoa. I I 

b) Andehit la hgp chai lUSng tinh. , LJ 

c) Khi tac dung v6i hidro co xiic tac Ni, andehit chuyen thanh ancol bae I. ! I 

d) Axit axetic tac dung dugc vdi dung dich bazo, oxit bazo, mudi cacbonat 

va kim loai ddng tru6c hidro trong day boat dgng hoa hgc ciia cac kim loai. I I 

e) Oxi hoa khong hoan toan ancol bae II thu dugc xeton. I I . 

g) Trong cong nghiep, axeton dugc tong hop tU cumen. I I 

2. Trinh bay phUOng phap hoa hgc de phan biet cac dung dich : andehit axetic, axit axetic, 
glixerol, ancol etylic. 

3. Dan hon hgp khi X gom axetilen va andehit axetic vao dung dich AgN03 *''°'^9 
amoniac tha'y tao ra ket tua gom hai chai. Lay kei tua cho vao dung dich axit HCl dU 
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thay c6 khi bay len va con mgt phan khong tan Y. Hoa tan Y trong dung dich HNO3 
dac tha'y co khi mau nau bay len. Viet phuong trinh hoa hgc cua cac phan dng xay ra 
de giai thich qua trinh thi nghiem tren. 

4. Cho 1,0 gam axit axetic vao dng nghiem thU nhai va 1,0 gam axit fomic vao dng 
nghiem thd hai, sau d6 cho vao ca hai ong nghiem tren mgt lugng dU bgt CaC03. Den 
khi phan Ung xay ra hoan toan thi the tich khi COj thu dugc (do d cung dieu kien) 
thoat ra 

A. tu hai dng nghiem la bang nhau. 

B. td dng nghiem thd nhai nhieu hon tU dng nghiem thd hai. 

C. tU dng nghiem thU hai nhieu ban tU dng nghiem thd nhai. 

D. tUmoi dng nghiem deu I6n hon 2,24 lit (dktc). 

5. H6n hgp A c6 khdi lugng 10,0 gam gom axit axetic va andehit axetic. Cho A tac dung 
vdi lugng dUAgN03 trong dung dich amoniac thay c6 21,6 gam Ag ket tua. De trung 
hoa A can V ml dung djch NaOH 0,20M. 

a) Viei phuang trinh hoa hgc cua cac phan dng xay ra. 

b) Tinh thanh phan phan tram khdi lugng cua mdi chai trong A va tinh the tich dung 
dich NaOH da dijng. 

6. Viet phuang trinh hoa hgc cua cac phan dng hoan thanh day chuyen hoa sau : 
(1) (2) 

CH2=CHCH3 ^-^ CH3CHCH3 — ^ CH3CCH3 
(3) OH O 

CH2=CHCH2CI - ^ CH2=CHCH20H - ^ CH2=CHCH=0 

7. Hgp chai X co cong thdc phan td CjHgO tac dung dugc v6i AgN03 trong dung dich 
NH3. Cong thdc nao sau day la cong thdc cau tao cua X ? 

A. CHoCCHo C. C H O C C H Q C H O 
3|| 3 ^tl 

o o 
B. CH2 = CHCH = 0 D. CH3CH2CH = 0 

8. Cho dung dich chda 0,580 gam chai hdu cO don chdc X tac dung vdi mgt lugng dU 
AgN03 trong dung dich NH3 thu duge 2,16 gam bae ket tua. 

Xac dinh cong thUc phan td, viet cong thdc cau tao va ggi ten cua hgp ehai X. 

9. Axit fomic tac dung dugc v6i AgNOg trong dung dich NH3 tao ra ket tua bae kim loai. 
DUa vao ca'u tao phan td cua axit fomic de giai thi'ch, viei phuong trinh hoa hoc cua 
phan Ung. 

10. D in hoi cua 3,00 gam etanol di vao trong dng sd nung nong chda bgt CuO dU. 
Lam lanh de ngung tu san pham hoi di ra khoi dng sd, dugc chat long A. Khi A phan 
dng hoan toan v6i mot lugng du dung dich AgN03 trong NH3 thay co 8,10 gam bae 
ket tua. 
Tinh hieu suai cua qua trinh oxi hoa etanol. 
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* ^ i ^ BAI THUC HANH 6 
Bai " • 

47 I TINH CHAT CUA ANDEHIT VA 
AXIT CACBOXYLIC 

f r Biei tie'n hanh mot so thi nghiem ve tinh chai hoa hoc cua 
andehit fomic, axit axetic. 

£7 Ren luyen kf nang tien hanh thi nghiem. 

I - N O I DUNG THI NGHIEM VA CACH TIEN HANH 

Thi nghiem 1. Phan dng trang bae 

Cho 1 ml dung dich AgN03 1% vao d'ng nghiem sach, lie nhe, sau dd nhd 

tu tu tdng gigt dung dich NH3 2M cho den khi ket tua sinh ra bi hoi tan hei. 

Dung dich thu dugc ggi li thude thuTon-len (ToUens). Nhd tiep 3 - 5 gigt dung 
dich andehit fomic (fomon) sau dd dun ndng nhe hdn hgp trong vai phiit d 
khoing 60 - 70 °C. Quan sat su bien ddi miu sic tren thinh d'ng nghiem. 

Thi nghiem 2. Phan ung cua axit axetic vdi quy tim, natri cacbonat 

a) Nhung diu dua thuy tinh vao dung dich axit axede 10% sau dd cham vao mau 
gia'y quy tim. Nhan xet su thay ddi mau cua giay quy tfm. 

b) Rdt 1 - 2 ml dung dich axit axetic dam dae vao dng nghiem dung 1 - 2 ml 
dung dich Na-jCOj dac. Dua que diem dang chiy vao mieng dng nghiem. 

Quan sat hien tugng. 

II - VIET TUONG TRINH 
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MUC LUC 
Trang 

CHl/ONG 1 : SIJ DIEN Ll 

Bail Sud ien i i 4 

Bai 2 Axit, baza va mudi 8 

Bai 3 Su dien li cua nudc. pH. Chai chi thi axit-bazd 11 

Bai 4 Phan Ung trao doi ion trong dung dich cac chai dien 11 •' 16 

Bai 5 Luyen tap : Axit, bazd va muoi. 

Phan Ung trao doi ion trong dung dich cac chai dien li 21 

Bai 6 Bai thac hanh 1 : 

Tfnh axit-bazo. Phan Ung trao doi ion trong dung dich cac chai dien li 24 

Bai doc them : 06 dien li va hang sd phan li 25 

CHdONG 2 : NITO - PHOTPHO 

Bai 7 Nitd 28 

Bai 8 Amoniac va muoi amoni 32 

Bai 9 Axit nitric va muoi nitrat 39 

Bai 10 Photpho 46 

Baill Axit photphoric va mudi photphat 51 

Bai 12 Phan bon hoa hoc 55 

Bai 13 Luyen tap : Tinh chai cua nitd, photpho va cac hdp chai cua chung 59 

Bai 14 Bai thgc hanh 2 : Tinh chai 

cua mpt sd hap chai nitd, photpho 63 

CHl/ONG 3 : CACBON - SILIC 

Bai 15 Cacbon 66 

Bai 16 Hdp chai cua cacbon 71 

Bai 17 Silic va hap chai cua silic 76 

Bai 18 Cong nghiep silicat 80 

Bai 19 Luyen tap : Tinh chai cua cacbon, silic va cac hdp chai cua chung 85 

CHUONG 4 : OAI CLTONG VE HOA HOC HJU CO 

Bai 20 Md dau ve hoa hoc huti cd 88 

Bai 21 Cong thifc phan tU hap chai hUu cd 92 

Bai 22 Cau true phan ti i hop chai hUu cd 96 

Bai 23 Phan Ung hUu ca 103 

Bai 24 Luyen tap : Hap chai huu ca, cong thUc phan tU 

va cong thUc cau tao 106 
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CHLTONG 5 : HIOROCACBON NO 

Bai 25 • Ankan 110 

Bai2Q Xicloankan 117 

Bai 27 Luyen tap : Ankan va xicloankan 122 

Bai 28 Bai thuc hanh 3 : Phan ti'ch dinh tfnh nguyen to. 

Dieu che va tfnh chai cua metan 124 

CHl/ONG 6 : HIOROCACBON KHONG NO 

Bai 29 Anken 126 

Bai 30 Ankadien 133 

Bai 31 Luye/i fap: Anken va ankadien 137 

Bai 32 Ankin 139 

Bai 33 Luyen tap: Ankin 146 

Bai 34 Bai thuc hanh 4 : 

Dieu che va tfnh chai cua etilen, axetilen 148 

CHLfONG 7 : HIOROCACBON THOM. NGUON HIDROCACBON 

THIEN NHIEN. HE THONG HOA VE HIOROCACBON 

Bai 35 Benzen va dong dang 

Mpt so hidrocacbon tham khae 150 

6a/36 Luyen fap : Hidrocacbon thdm 162 

Bai 37 Nguon hidrocacbon thien nhien 163 

Bai 38 He thdng hoa ve hidrocacbon 171 

CHUONG 8 : DAN XUAT HALOGEN - ANCOL - PHENOL 

Bai 39 D§n xuai halogen cija hidrocacbon 174 

Bai 40 Ancol 179 

Bai 41 Phenol 189 

Bai 42 Luyen tap: Dan xuai halogen, ancol va phenol 194 

Bai 43 Bai thUc hanh 5 : 

Tfnh chai cua etanol, glixerol va phenol 196 

CHl/ONG 9 : ANDEHIT - XETON - AXIT CACBOXYLIC 

Bai 44 Andehit - Xeton 198 

Bai 45 Axit cacboxylic 205 

Bai 46 Luyen fap : Andehit - Xeton - Axit cacboxylic 212 

Bai 47 Bai thuc hanh 6 : 

Tfnh chai cua andehit va axit cacboxylic 216 
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MUC LUC TRA CCfU 

A 
Aluminosilicat 77 

Amoni 36,37 

clorua 33, 36, 55 

nitrat 37, 55 

nitrit 31, 37 

sunfat 33, 55 

Amoniac 32-35 

Amophot 58 

Ancol 179-187 

benzylic 179 

butylic 181 

etylic 181-185 

metylic 181 

isobutylic 181 

isdpropylic 181 

sec-butylic 181 

tert-butylic 181 

Andehit 198-201 

axetic 184, 198-201 

butiric 199 

fomic 198-201 

Ankadien 133-135 

lien hdp 133-135 

Ankan 110-116 

Anken 126-132 

Ankin 139-145 

Ankyl 111 

Anlen 133 

Apatit 48-49 

A-re-ni-ut 3, 8 

Axetilen 139, 144 

Axeton 184,201 

Axetophenon 

Axit 8,21 

adipie 206 

axetic 206, 207 

butanoic (butiric) 206 

cacbonic 73 

cacboxylic 205-210 

flohidric 

fomic 

isovaleric 

khong no. 

ddn chUc, mach hd . 

malonic 

3-metyl-butanoic 

4-metyl-pentanoic 

mot nac 

nhieu nac 

.. 78 

.206 

. 206 

205 

206 

206 

.206 

. . . . 8 

8 

nitric 39-42 

no, ddn chUc, 

mach hd 

pentanoic 

picric 

photphoric 

propinoic 

silixic 

thom, don chUc 

valeric 

B 
Bae axetilua 

Bae nitrat 

Baza 

Bae 

ancol 

dan xuai halogen . 

nguyen tU C 

Benzen 150 

Benzyl bromua 

Brombenzen 

Butan 

Butan-1-ol 

.205 

.206 

192 

. .51 

.206 

.78 

205 

206 

.142 

. 4 3 

. . . 8 

180 

.175 

.112 

, 161 

. 154 

.175 

. I l l 

181 

Butan-2-ol 

Butanal 

Butadien 

Buta-1,2-dien . . . 

Buta-1,3-dien . . . . 

But-1-en 

But-2-en 

c/s-But-2-en 

fraf7S-But-2-en .. 

But-1-in 

Butilen 

C 
Cacbon 

dioxit 

monooxit 

tetraclorua . . . 

vo dinh hinh 

Cacboxyl 

Cacbua kim loai 

Canxi 

aluminat 

cacbonat 

cacbua 

silicat 

Canxit 

Cao lanh 

Cao su 

buna 

eloropren 

Can bang dien II . 

Chai chi thi 

axit - bazo 

Chai dien li 

Clanhke 

Clometan 

181 

199 

.133 

133 

,133-135 

127 

127 

127 

127 

140 

127 

. . . . 66-69 

72,73 

71,72 

113 

67 

207 

68 

82 

74 

143 

82 

69 

77 

135 

135 

176 

6 

. . . 13, 14 

5,6 

82 

113 
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1-Clopropan 113 

2-Clopropan 113 

Clorofom 113 

Cong thUc cau tao 96 

Cdng thUc 

don gian nhai 92-94 

Cong thUe phan tU 93 

Crackinh 165 

Cumen 192, 202 

D 
Dan xuai cija 
hidrocacbon 88, 106 
Dan xuai halogen . 113, 174 

Dau diezen 165 
Dau hoa 165 

Dau mo 114, 163 
Dau nhdn 165 
Diem 48 

D 
Oa hoa 69 
Oa phan 69 

Oa vol 69 
Oa xa van 77 

Oai set 81 
Oec-1-in 140 

Oiclometan 113 
Dietyl ete 184 

Dimetyl axetilen 139 
Dimetyl xeton 201 

Diphotpho pentaoxit 48 

Diphotpho trioxit 48 
Divinyl 133 

Dolomit 69 
Do gom 81 

Dong dang 98, 99 

06ng(ll) glixerat 183 
Oong nitrat 40 
Dong phan 99 

cau tao 99, 126 
hinh hoc 99, 126 

mach cacbon ... 99, 110, 
126, 139 

E 
Etan I l l 

Etanal 199 
Etanoic 206 
Etanol 181,185 

Ete etylic 184 
Eten 127 

Etilen 126 

Etin 140 
Etyl axetat 209 
Etylaxetilen 139 

Etylbenzen 157 

EyI clorua 176 
Etylen glicol 180 
Etylxiclohexan 157 

F 
Fenspat 77 

Ferosilic 77 
Fomandehit 199, 201 

Fomol 201 

Fuleren 66, 67 

G 
Glixerol 180, 183, 185 
Gaeh 81 

Geranial 201 

-t, 

H -I 
Halogenua i ' J>' 
Halotan 175: 
Hept-1-en 127,; 
Hept-1-in 140 S 
Hexacloran 155 

Hexan 111 ' 
Hex-1-en 127 

Hex-1-in 140 
Hidrazin 34 _ 
Hidrocacbon 

khong no 125 

no 109 
thdm 149 

Hidroxit luflng tfnh 9 : 

I j 
lon nitrat 43' 
lon photphat 53 

Isopentan 112 • 

Isopren 133,135; 
Isopropylbenzen 192 i 

K I 
Khi I 

dong hanh 117] 

16 cdc 168'i 

16 gas 72; 

mo dau 114,167; 
I 

than kho 721 
than Udt 72| 

thien nhien 114,167| 

Kim cuong 66,69! 

WKm 
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L 
Lien kei 

ba 101 
boi 100,101 
doi 100 
don 100 
hidro 182 

hoa hoc 100 

p\{n) 100 

xich ma (a) 100 

M 

Mac xi mang 84 

Magie 

nitrua 29 
silixua 77 

Magiezit 69 

Mat na phong doc 68 
Metan I l l 

Metanal 199 

Metanol 181 
Metyl clorua 113 
Metyl phenyl xeton 201 
2-Metylbutan 112 

2-Metylbuta-1,3-dien .. 133 

Metylen clorua 113 

2-Metylpropan-1-ol .... 181 
2-Metylpropan-2-ol 181 

Metylpropen 127 
Metylvinyl xeton 201 

Metylxiclohexan 118 

Mica 77 

Monome 130 
Moi trudng 

axit 12,21 

kiem 12,21 
trung tinh 11, 12, 21 

Muoi 9,10,21 
amoni 32 

axit 9 

cacbonat 74 
dihidrophotphat 53 
hidrocacbonat 74 
hidrophotphat 53 

nitrat 42, 43 

photphat 53 
silicat 78 

trung hoa 9 

N 

Naphtalen 157, 158 

a-Naphtol 189 
Natri 

cacbonat .75 

hidrocacbonat 75 
nitrat 30, 42 

nitrit 42 
silicat 78 

Ngoi 81 

Nhien lieu 165 
Nhom cacbua 68 
Nhua than da 168, 169 

Nitd 28 
chu trinh trong 

tu nhien 43 
dioxit .....^.. 30 

monooxit 29 
Nitrobenzen 154 
Nitrophot-ka 57 

Nitrua kim loai 29 

Nonan I l l 
Non-1-in 140 

Nudc da kho 172 

O 

Olefin 126 
Octan 111 
Oct-1-en 127 
Oct-1-in 140 

P 

Parafin 110 

Pentanol 199 
Pent-1-en 127 

Pent-1-in 140 

pH 13 
Pha |g 80 

Phan Ung 
c6ng 103, 104, 118 

erackinh 165 

dime hoa 142 
este hoa 209 
tach ....' 104 

trime hoa 142 
thg 103 

halogen... 113,153 

nitro 153 
trao doi lon trong 
dung dich cac chat 
dienii 16-19 

triJng hop 130, 134 
Phin (ho^ hoc) 55 

dam 55 
amoni 55 
nitrat 55 

hon hop 57 

kali 57 
l^n 56 

nung chiy 57 
tu nhien 56 

NPK 57 
phUc hop 58 
supephotphat don ... 56 
supephotphat kep ... 57 

vl luong 58 

Phan loai hop chai 
hCJfu CO 88 
Phan tfch 89 

djnh luong '.... 90 

dinh tinh 89 

Phenol 189-192 

219 



Phenolfomandehit 192,201 

Photpho 46-49 

do 46, 47, 49 

pentaclorua 48 

trang 46, 47, 49 

triclorua 48 

Photphorit 48 

Phuang trinh dien li . . . . 5, 6 

Phuong trinh hoa hoc 

dang ion day du 17 

dang ion rut gon 17 

dang phan tU 17 

Piperonal 201 

Polibutadien 134 

Polietilen 130, 132 

Polime 130 

Poliphenolfomandehit .192 

Polistlren 157 

Poli(vinyl clorua) 176 

Propadien 133 

Propanal 199 

Propan-1-ol 181 

Propen 127-129 

Propilen 127 

Propin 140 

Quy t ie 

cong 

Mac-c6p-nhi-c6p 129, 142 

the vao ankan 113 

the vao nhan thdm . 154 

Rifominh 165, 166 

S 
Sanh 81 

sud ien i i 5 

cua muo'i 10 

cua nude 11 

Silic 76,77 

cacbua 76 

dioxit 78 

tetraflorua 76 

Silieagen 78 

Silicat 80 

Silixua kim loai 77 

Sdi quang 84 

Sdi thuy tinh 84 

Stiren 156, 157 

Supephotphat ddn 56 

Supephotphat kep 57 

SU 81 

T 

Teflon 176 

Than 

antraxit 69 

bun 69 

chi 66-69 

ede 68, 69, 168 

gay 168 

g6 68, 69 

boat tfnh 68 

md 69, 168 

md 69, 168 

muoi 68, 69, 168 

nau 69, 168 

Thudc no 192 

Thuy ngan nitrat 43 

Thuy tinh 80 

kali 80 

long 78 

thach anh 80 

'T'huygt cau tao hoa hoc 97 

Tich sd ion cCia nUdc 11, 21 

Toluen ' '5' ' 

2,4,6-Trlbromphenol . . . 1 9 1 

2,4,6-Trinitrophenol . . . .192 

2,4,6-Trinitrotoluen 192 

Trung hop 130, 134 

U 
Ure 56 

Urefomandehit.. . . 192,201 

V 

Vanilin 201 

Vinylbenzen 156 

Vinyl clorua 141 

X 

xang 170 

Xeton 201-203 

Xi mang 82 

Xicloankan 117-120 

Xiclobutan 117, 119 

Xiclohexan . . . 117, 120, 155 

Xiclohexanol 180 

Xiclohexanon 120 

Xiclopentan 117, 118 

Xiclopropan 117, 119 

Xitrolenal 201 
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nuji 

u. 
HUAN CHUONG HO CHf MINH 

VUONG MIEN KIM CUONG 
CHAT LUONG QUOC TE 

\ SP SACH GIAO KHOA LOP 11 / 

1. TOAN HOC 

• OAI SOVA GlAl TiCH 11 

• HiNH HOC 11 

2. VAT Li 11 

3. HOAHOCII 

4. SINH HOC 11 

5. NGli VAN 11 (tap mot, tap hai) 

6. LICH Sii 11 

7. OIA Ll 11 

8. TIN HOC 11 

9. CONG NGHe 11 

10. GIAODUCCONGDANH 

11. GlAO DUC QUOC PHONG -AN NINH 11 

12. NGOAI NGIJ 

• TIINGANH 11 •TieNGPHAPH 

• TlfNGNGAII •TI^NG TRUNG QU6C 11 

SACH GIAO KHOA LOP 11 - NANG CAO 

Ban Khoa hoc Tu nhien : 

Ban Khoa hoc Xa hoi va Nhan van : 

.TOAN HOC (DAI SO VAGIAI TICH 11, HiNH HOC 11) 

• VAT Li 11 . HOA HOC 11 . SINH HOC 11 

.NGLTVANII (tap mot, tap hai) 

.LjCHSCril . D j A L i l l 

. NGOAI NGU (TÎ NG ANH 11, TÎ NG PHAP 11, 

TÎ NG NGA 11, TÎ NG TRUNG QU6c 11) 
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