CHUONG 1: CAN BANG HOA HOC
Bai 1: KHAI NIEM VE CAN BANG HOA HOC
MUC TIEU:

- Trinh bay dwoc khai niém phén Gng thuan nghich va trang thai can bang cia phan ng thuén
nghich.

- Vi€t duge bi€u thite hang s6 can bang (Kc) clia phdn ng thuédn nghich.

- Thure hién duoc thi nghiém nghién ctu &nh hudng clia nhiét d6 tGi chuyén dich can bang:
(1) Phan rng: 2NO2 = N204

(2) Phan rng thuy phan sodium acetate.

- Van dung duoc nguyeén li chuyén dich can bang Le Chatelier d€ giai thich &nh hudng clia
nhiét d6, ndng dd, ap sudt dén can bang hoa hoc.

Phan rng hoa hoc 14 qua trinh bién d6i cac chat dau thanh sdn ph&m. Tuy nhién, c6 nhiéu
phan tng, cac chdt sdn phdm sinh ra lai c6 thé phan (ng vdi nhau tao thanh chat dau. Poi voi
nhitng phan ng nay, lam thé nao d€ thu dwoc nhiéu sdn phdm hon va lam tang hiéu sudt
phan (tng?

/1/ PHAN UNG MOT CHIEU VA PHAN UNG THUAN NGHICH
1. Phan &rng mot chiéu
Xét phan Urng dOt chay khi methane trong khi oxygen:

CH4 + 202 =(to)=>C0O2 + 2H20

Khi d6t chay khi methane, thu dwge sdn phdm 1a khi carbon dioxide va hoi nudce. Trong diéu
kién nay, cic chat san pham khong phan ng duoc vGi nhau dé tao thanh chdt dau. Phan ting
nhu trén dwge goi la phdn ting mot chiéu.
Phuong trinh hoa hoc clla phan rng mot chiéu duwoc bi€u dién bang moOt miii tén chi chiéu
phan ng.
Vidu:

NaOH + HCI — NaCl + H20.
2. Phan tng thudn nghich

Hai thi nghi€ém sau déu duoc thue hién & cing mot diéu kién (binh kin dung tich 10 L,
nhiét d6 445 °C):

Thi nghiém 1: Cho 1 mol H2 va 1 mol I2 vao binh kin. K&t qua thi nghi€m cho thdy du thoi gian
phdén g kéo dai bao lau thi trong binh van chi tao ra 1,6 mol HI; con dw 0,2 mol H2 va 0,2 mol
12.

Thi nghiém 2: Cho 2 mol HI vao binh. K&t qua thi nghiém ciing cho thay di1 thoi gian phan Gng
kéo dai bao lau thi trong binh van chi tao ra 0,2 mol H2 va 0,2 mol I2; con dw 1,6 mol HI.

Thue hién yéu cdu sau:
a) Viét phuong trinh hod hoc ciia cdc phan ng xdy ra trong thi nghiém 1 va thi nghiém 2.

b) Trong ca hai thi nghi€m trén, di1 thoi gian phan tng kéo dai bao lau thi cdc chat dau déu con
lai sau phan ng. Gidi thich.



O nhiét dd 445 °C, trong binh chita hén hop H2 va 12 xay ra dong thoi hai phan tng:
H2(g) +12(g) — 2HI(g) (1)
2HI(g) — H2(g) +12(g) (2)

O thi nghiém 1, khi H2 tdc dung véi 12 tao thanh HI, dOng thoi HI lai phan huy tao thanh 12 va
H2 nén du thoi gian kéo dai bao lau, phdn g van khong thé xay ra hoan toan.

Phan trng gitra H2 va 12 trong diéu kién trén duoc goi la phan Ung thuén nghich va duge bi€u
dién bang phuwong trinh hod hoc:

H2(g) +I12(g) = 2 HI(g )

Twong tw, & thi nghiém 2 ciing xay ra phan Urng thudn nghich:
2HI(g) H2(g) =12(g)

Phdn ting thudn nghich la phdn tng xdy ra theo hai chiéu nguoc nhau trong ciing di€u kién.
Phuong trinh hoa hoc clia phan g thuén nghich duoc bi€u dién bang hai nlra mii tén nguoc
chiéu nhau. Chi€u tir trai sang phai la chiéu phan g thudn, chiéu tlr phai sang trai 1a chiéu
phan Gng nghich.
Trong thure t€, cac phdn ttng thuédn nghich xay ra khéng hoan toan bdi vi trong cting mot diéu
kién, cac chdt phan Umg tac dung voi nhau tao thanh cac chdt sdn phdm (phan g thun),
d6ng thoi cac chat san pham lai tic dung v4i nhau tao thanh cac chat ban dau (phan Gng
nghich).

1. Qua trinh hinh thanh hang dOng, thach nhii 1a mot vi du di€n hinh vé phan tng thuln
nghich trong ty nhién.

Nude c6 chira CO2 chdy qua da véi, bao mon da tao thanh Ca(HCO3)2 (phan Gng thudn) gép
phan hinh thanh cac hang d0ng. Hop chat Ca(HCO3)2 trong nuwde 1ai bi phan huy tao ra CO2 va
CaCO3 (phan trng nghich), hinh thanh cac thach nhii, ming d4, cOt da.

Viét phwrong trinh hoa hoc clla cac phan Utng xay ra trong hai qu4 trinh trén.

2. Phan Ung x4y ra khi cho khi Cl12 tac dung véi nude 1a mOt phan tng thuén nghich.
Vi€t phuong trinh ho4 hoc clia phan Uing, x4c dinh phan Utng thuén, phan Gng nghich.

3. Nhan xét nao sau day khong dung?
A. Trong phan g mot chiéu, chat sdn phdm khong phan g dwoe véi nhau tao thanh chat
dau.
B. Trong phan tng thun nghich, cac chat sdn phdm c6 thé phan tng vdi nhau dé tao thanh
chat dau.
C. Phan irng mOt chiéu la phan Ung luon xay ra khéng hoan toan.
D. Phan rng thuén nghich la phan (tng xay ra theo hai chi€u trai ngwoc nhau trong cting di€u
kién.
/11/ CAN BANG HOA HOC

1. Trang thai can bang



Xét phan Urng thudn nghich: H2(g) + 12(g) = 2HI(g).
S6 liéu vé sur thay ddi sO mol cac chat trong binh phan ng & thi nghiém 1 duoc trinh bay
trong Bang 1.1 dudi day:
Bang 1.1. S6 mol cac chét trong binh phén tmg cta thi nghiém 1 thay doi theo thoi gian
R . e A A |
SémolH, | 10 0,6 0,4 0,3 0,2 0,2 02 0,2

Sé mol I 1,0 0.6 0,4 03 | 02 0,2 0.2 02
S6 mol HI 0 0.8 1.2 1.4 16 1,6 16 1.6

Thue hién cdc yéu cdu:

a) V& d6 thi bi€u dién su thay dbi s6 mol cac chat theo thoi gian.

b) Tir d6 thi, nhn xét vé sy thay d6i s6 mol clla cac chat theo thoi gian.

¢) Vi€t biéu thitc dinh lut tic dung khoi lwong ddi voi phdn Gng thuén va phan tng nghich,
tir d6 du doan sur thay doi tGc dd clia mbi phan ng theo thoi gian (bi€t cac phdn ing nay déu
1a phan (g don gian).

d) Bat dau tir thoi di€m nao thi s6 mol cac chat trong hé phan tng khong thay d6i nita?
Trong thi nghi€m trén, lic ¢du phan Gng thuén cé tOc d0 16n hon phan Ung nghich va wu tién
tao ra hydrogen iodide. Theo thoi gian, tOc d0 phan (ng thudn giadm dan, tOc d6 phan tng
nghich ting dan dén khi t6c dd hai phan (tng bang nhau (Hinh 1.1). Tai thoi diém nay, s6 mol
clia cac chat hydrogen, iodine, hydrogen iodide khong thay ddi nita. Pay la thoi di€m phan (ng
thuén nghich dat tGi trang thai can bang.

A

Trang thai can bing

Téc dé phan dng

oy
'

Thoi gian

Hinh 1.1. Su bién thién téc dd phan tmg

thuén va phan tng nghich theo thai gian
Trang thdi can bang ctia phdn ting thudn nghich la trang thdi tai dd t6c dd phdn tng thudn
bdng tOc dd phdn ting nghich.
Can bang hoa hoc 1a mdt can bang ddng, cac chdt tham gia phan Ung lién tuc phan ng v6i
nhau dé tao thanh sdn phdm va cac chat sdn pham ciing lién tuc phan ng véi nhau dé tao
thanh cac chdt dadu nhung v4i tde dd bang nhau nén O trang thai can bang, nOng dd cac chat
khong thay doi.

4. Cho phan Urng: 2HI (g) H2 (g) +12(g)
a) Vé dang d6 thi bi€u dién tdc d6 clia phan Utng thuén va phan tng nghich theo thoi gian.



b) Xéc dinh trén d6 thi thoi di€ém phan g trén bat ddu dat dén trang thai can bang.

&

a) O trang thai can bang, t6c d0 phan tng thudn bang t6c dO phan ng nghich.

5. Cho cac nhan xét sau:

b) O trang thai can bang, cic chat khong phan Ung véi nhau.

¢) O trang thai can bing, ndng dd cac chat san ph&m luon 1én hon ndng do cic chat dau.
d) O trang thai can bing, néng d6 cic chat khong thay doi.

Céac nhan xét dung la

A (a)va(b). B.b)va(c). c.(a)va(ec). D.(a)va(d).

2. Hang s6 can bang

a) Biéu thikc ctia hdng sé can bdng

Xét phan Urng thudn nghich: H2(g) + 12(g) = 2HI(g)

Thurc hién phan Gng trén trong binh kin, & nhiét 6 445 °C vGi ciac nOng 0 ban dau khac nhau,
s0 liéu vé nodng do cac chat & thoi di€m ban ddu va & trang thai can bang trong cac thi nghiém
dwoc trinh bay trong Bang 1.2.

Bang 1.2. Néng do céc chét ciia phan trng Hy(g) + 1,(g) = 2Hi(g) & thdi diém
ban dau va & trang thai can béng

F 2 :.-"5

[HI? _
[Ha2102] |

Tinh gi4 tri Kc = O mOi thi nghiém, nh&n xét két qua thu duoc.

[HI”
_ [He]ll2]

duoc goi 1a bi€u thirc hang s6 can bang clia phan ng thuén nghich:
H2(g) +12(g) = 2HI(g)
Xét phdn Ung thuén nghich téng quat: aA + bB cC + dD

Ke

O trang thai can bing, hiing s6 can béng (Kc) clia phdn tng dwoce xdc dinh theo biéu thike:

P i)
[AFBP



Trong d6: [A], [B], [C], [D] 1a nOng dd mol clla cac chét A, B, C, D & trang thai can bang: a, b, ¢, d
12 hé sO ti lwong cla cic chat trong phwong trinh ho4 hoc ctia phan ting.

Thue nghiém cho thdy: hang s can bang Ke cla mOt phan ng thuén nghich chi phu thudc
nhiét d0 va ban chat clia phan Ung.

D6i voi cac phdn Uing 6 chat ran tham gia, khong bi€u dién ndng dO clia chat ran trong bi€u
thltc hang s6 can bang. Vi du:

_ [cor
Ko™ [CO,]

C(s) + CO2(g) = 2CO(g)

6. Vi€t bi€u thitc hang s6 can bang cho cac phan ng sau:
a) Phan ng t6ng hop ammonia: N2(g) + 3H2(g) 2NH3(g)
b) Phan Utng nung vo6i: CaC03(s) CaO(s) + CO2(g)

7. Ammonia (NH3 ) duoc diéu ché bang phan Gng: N2(g) + 3H2(g) 2NH3(g)
O t°C, ndng do céc chat & trang thai can bing la:
[N2]=0,45M; [H2] = 0,14 M; [NH3] = 0,62 M.
Tinh hang sO can bang Ke clia phdn ng trén tai t °C.
b) Y nghia ctia hdng sé can bdng

Hang s6 can bang Kc phu thudc vao ban chot clia phdn Gng va nhiét do.

Ko [CI°[D]®
[AFB)°

Bi€u thic xac dinh hang s can bang cang 16n thi phdn (tng thuén cang
chiém wu thé hon va nguoc lai, Ke cang nho thi phan Gng nghich cang chiém wu thé hon.

/111/ cAc YEU TO ANH HUONG PEN SU'CHUYEN DICH CAN BANG HOA HOC
1. Anh huéng ctia nhiét dd

Thi nghiém 1. Anh huéng ctia nhiét 9 dén sw chuyén dich can bang:

2NO02(g) = N204(g) Arh°298 <0

(mau nau do) (khéng mau)

Chudn bj: 3 6ng nghiém chtra khi NO2 nut kin c6 mau gidng nhau, cdc nude da, cdc nurde néng.
Tién hanh:

- éng nghiém (1) d€ so sanh.

- Ngam 6ng nghi€m (2) vao cOc nude d4 trong khoadng 1 - 2 phit.

- Ngam Ong nghiém (3) vao c6c nurde néng trong khoang 1 - 2 phut.

Luu y: NO2 1a mOt khi dOc, chti y nit kin Ong nghiém.



(2) W (1) (3)

Nuecds || | Nu6c nong

Hinh 1.2. Anh huéng cla nhiét dé dén su chuyén dich can bang 2NO,(g) = N,0,(g)

Quan sdt surthay d6i mau sdc cta khi trong cdc 6ng nghiém va hoan thanh vao vé theo mdu
bang sau:

Téac déng Hién Chiéu chuyén dich can bang | Chiéu chuyén dich can bang
trong (thud@n/nghich) (toa nhiét/thu nhiét)

Tang nhiét dd
Giam nhiét dé

Thi nghiém 2. Anh huwéng ctia nhiét d6 dén sw chuyén dich can bang:
CH3COONa + H20 = CHCOOH + NaOH Arh°298 >0

Chudn bi: dung dich CH3COONa 0,5 M, phenolphthalein; c6c nudc nong, cdec nude d4, 3 6ng

nghiém.

Tién hanh:

- Cho khoang 10 mL dung dich CH3COONa 0,5 M vao cOc thuy tinh, thém 1 - 2 giot

phenolphthalein, khudy déu.

- Chia dung dich thu dugc vao 3 6ng nghiém, 6ng nghiém (1) dé so sanh, Ong nghiém (2) ngam
vao cOc nude d4, 6ng nghiém (3) ngam vao cdc nude néng.

o 2
@ T 3)
1 1
Nubcds | | | Dung dich Nuéc néng
T B CH,COONa + e il
P phenolphthalein L.-J

Hinh 1.3. Anh hudng cla nhiét dé dén su chuyén dich cén bang
CH,COONa + H,0 = CH,COOH + NaOH

Quan sdt s thay d6i mau sdc cta dung dich trong cdc 6ng nghiém va hoan thanh vao vor theo
mdu bdng sau:



Tac déng Hién Chiéu chuyén dich can bang | Chiéu chuyén dich can bang
tureng (thu@n/nghich) {phan Ung tod nhiét/thu nhiét)

Tang nhiét dé
Giam nhiét dé

Khi tang nhiét d6, can bdng chuyén dich theo chiéu lam gidm nhiét do, tite la chiéu phdn ting
thu nhiét (Arh°298 > 0), nghia la chiéu lam gidm tdc ddng ctla viéc tang nhiét d6 va nguoc lai.
2. Anh huéng ctia nong dd

‘In J Ve 2 2 2 N n ~ ~2 . %
"+ Nghién ciru anh huong cua nong do den sw' chuyeén dich can bang:
CH3COONa + H20 = CH3COOH + NaOH

Thi nghiém nghién ctru &nh hudng clia ndng dd dén sw chuyén dich can bang trén duoc thuc
hién nhu sau:
- Cho mdt vai giot phenolphthalein vao dung dich CH3COONa, lac déu, dung dich c6 mau hOng
nhat.
- Chia dung dich thu duoc vao ba 0ng nghiém v4i thé tich gan bang nhau, 6ng nghiém (1) dé so
sanh, 6ng nghiém (2) thém vai tinh thé CH3COONa, 6ng nghiém (3) thém mot vai giot dung
dich CH3COOH.
1) thém maot vai giot dung dich CH,COOH. LY

e\
Tinh thé

5 = i
+~~ CH,COOH
e @ 0 e
|
Dung dich '
_ CH,COONa+
phenolphthalein o o/

Hinh 1.4. Anh hudng cta néng d &n su chuyén dich cdn bdng
CH,COONa + H,0 = CH,;COOH + NaOH

Quan sdt su thay d6i mau sdc cla dung dich trong cdc 6ng nghiém (Hinh 1.4) va hoan thanh vao
vO'theo mdu bdng sau:

Téac dong Chiéu chuyén dich can bang | Chiéu chuyén dich can béng

(thuan/nghich) (tang/giam néng d6)

Téng nong 4o
CH,COONa
' Ting néng do
CH,COOH

Khi tang n6ng dd mot chdt trong phdn tng thi can bdng hod hoc bi phd vé va chuyén dich theo
chiéu lam gidm nong dd cua chdt dé va nguoc lai.



8. Cho cac can bang sau:
CaCO03(s) = CaO(s) + CO2(g) ArH°298 =176
2502(g) + 02(g) = 2S03(g) Arh°298 =-198 kJ

Né&u tang nhiét dd, cac can bang trén chuyén dich theo chiéu nao? Gidi thich.

9. Ester 1a hop chat hitu co' dé bay hoi, mOt s6 ester duge st dung lam chat tao mui
thom cho céc loai banh, thire ph&m. Phdn g di€u ché ester 1a mdt phan ting thuén nghich:

CH3COOH(1) + C2H50H(1) = CH3CO0C2H5(1) + H20(1)

Hay cho biét can bang trén chuyén dich theo chiéu nao néu
a) Tang nOng d0 cua C2H50H.

b) Gidm nOng d6 ctia CH3COOC2HS5.

& EM CO BIET

Anh huéng cla 4p suat téi chuyén dich can bang:

2N02(g) 2 N204(g)

(mau nau do) (khéng mau)

Thi nghi@m nghién cttu A&nh hudng clia 4p sudt dén sy chuyén dich can bang trén duoc thue
hién nhu sau:

Lay mOt 6ng xi-lanh dung khi NO2 . D&y pit-tong xudng dé lam gidm thé tich va lam ting ap
sudt trong Ong. Lic nay, mau cla khi trong xi-lanh ddm hon. Sau mOt thoi gian, khi trong Ong
lai nhat mau hon (Hinh 1.5). Nhw vAy, khi tang 4p sudt, can bang trén chuyén dich theo chiéu
lam giam s6 mol khi trong xi-lanh.

; o
Hinh 1.5. Anh hudng cla ép suat dén su chuyén dich can bang 2NO,(g) == N,O4(g)

Khi tdng dp sudt chung cla hé, thi can bdng chuyén dich theo chiéu lam gidm dp sudt, tite la
chiéu lam gidm sé mol khi va nguoc ldi.



DOi véi phdn ting thudn nghich c6 téng hé s ti luong ctia cdc chdt khi & hai vé ctla phuong
trinh hod hoc bdng nhau thi trang thdi can bdng ctia hé khong bi chuyén dich khi thay doi dp
sudt chung cta hé.

10. Cho cic can bang sau:
a) 2502 (g) + 02(g) = 2S03(g)
b) CO(g) + H20(g) = H2(g) + CO2(g)
¢) PCI5(g) = C12(g) + PCI3(g)
d) H2(g)+12(g) = 2HI(g)
Néu tiang ap sudt va gilt nguyén nhiét dd, cac can bang trén chuyén dich theo chiéu nao? Giai
thich.

& EM CO BIET

Chat xic tic
DGi vOi cdc phan Ung thudn nghich xay ra vdi tdc d6 chdm thi chat xudc tac gitp hé phan tng
nhanh dat t6i trang thai can bang. Chat xdc tac lam ting tOc d6 phan Ung thudn va phan g
nghich v4i s6 1an bang nhau nén khong lam chuyén dich can bang.
3. Nguyén li chuyén dich can bang Le Chatelier
Qua viéc nghién citu cic yéu t0 anh huwdng dén can bang, nha hoa hoc ngudi Phap Le Chatelier
(Lo Sa-to-li-8) da dwa ra mOt nguyén li mang tén 6ng nhw sau: MOt phan g thuan nghich
dang & trang thai can bang, khi chiu mot tac ddng bén ngoai lam thay d6i ndng dd, nhiét do, ap
sudt thi can bang sé chuyén dich theo chiéu lam gidm tac dOng bén ngoai do.
Nguyeén li chuyén dich can bang Le Chatelier c¢6 y nghia rat 1én khi duoc van dung vao ki thuét
cong nghiép hoa hoc. Nguoi ta c6 thé thay doi cac diéu kién dé chuyén dich can bang theo
chiéu mong mudn, lam ting hiéu sudt clia phan Ung.
Vi du: Trong cong nghiép, ammonia duge tong hop theo phan Gng

N2(g)+ 3H2(g) = 2NH3(g) Arh°298 = 91,8 kJ
Yéu to dp sudt:
Theo phuong trinh hoa hoc ciia phdn ng trén, khi phdn (tng xay ra lam gidm s mol khi ctia
hé. Do d6, theo nguyén li Le Chatelier, khi tang ap sudt thi can bang trén chuyén dich theo chiéu
thudn, ttc 1a theo chiéu tao ra nhiéu ammonia hon. Thuc t&, phdn tng téng hop ammonia
thuong duoc thue hién & ap sudt khodng 200 bar.

Yéu té nhiét do:

Phan (g trén la phan Ung tod nhiét. Do d6, dé can bang chuyén dich vé phia tao thanh
ammonia, can thyre hién phan ng & nhiét d0 thap. Tuy nhién, & nhiét d6 thap, tdc d0 cua
phan ng nay rat chAm. Vi vy thuc t€, ammonia duoc tong hop & nhiét dd khodng 450 °C.

Ngoai ra, dé tang tdc d6 phan rng, ngudi ta st dung chat xuc tac 1a bot Fe.

11. Trong co6ng nghiép, khi hydrogen duoc diéu ché nhw sau:

Cho hoi nude di qua than nung néng, thu duwge hOn hgp khi CO va H2 (g0i 1a khi than wot):



C(s) + H20(g) = CO(g) + H2(g) ArH®298 = 130 kJ (1)
Tron khi than w6t véi hoi nwde, cho hdn hop di qua chat xidc tic Fe203:
CO(g) + H20(g) = CO2(g) + H2(g) Arh°298 = - 42 k] (2)

a) Van dung nguyén li Le Chatelier, hay cho biét can tac dOng y&u t6 nhiét dd nhw thé nao dé
cac can béng (D), (2) chuyén dich theo chiéu thuén.

b) Trong thue t€, & phan tng (2), lwgng hoi nude dwoe 1ay dwnhiéu (4 - 51an) so v6i khi
carbon monoxide. Gidi thich.

¢) Néu tang ap sudt, can bang (1), (2) chuyén dich theo chi€u nao? Gidi thich.

12. Trong co thé ngudi, hemoglobin (Hb) két hop oxygen theo phdn tng thudn nghich
duoc bi€u dién don gian nhu sau:
Hb + 02 = Hb0O2
O phdi, néng dd oxygen 16n nén can bing trén chuyén dich sang phai, hemoglobin két hop véi
oxygen. Khi dén cic mo, ndng d6 oxygen thdp, can bang trén chuyén dich sang trai, gidi phong
oxygen. Néu thi€u oxygen & nio, con ngudi cé thé bi dau ddu, chong mat.

a) Van dung nguyén li chuyén dich can bang Le Chatelier, em hay dé xudt bién phap dé oxygen
1én ndo duwgce nhi€u hon?

b) Khi 1én nti cao, mOt s& nguwdi ciing gap hién twong bi dau dau, chéng méat. Dyra vao can bang
trén, em héy gidi thich hién tuwong nay.

- Phan (rng thuén nghich la phan tng xady ra theo hai chiéu trai ngwoc nhau trong ciing diéu
kién.
- Can bang ho4 hoc 1a trang thai clia phan (ng thu&n nghich, tai d6 tdc d0 phan ng thudn
bang t0c d6 phan Ung nghich.
+ Bi€u thitc hdng s6 can bang Kc clia phdn Gng thu&n nghich aA + bB = ¢C + dD la:
[CI°[D)*
Ke= argit
[AT[B]
Kc chi phu thuOc nhiét d0 va ban chat clia phan Gng, khong phu thudc nOng d ban dau cua
cic chat.
Khong biéu dién nong d6 chat ran trong bi€u thitc hdng s6 can bang.

- Nguyén li chuyén dich can bang Le Chatelier: MOt phan tng thu&n nghich dang & trang thai
can bang, khi chiu mot tac ddng bén ngoai nhw bi€n d6i ndng dd, nhiét dd, 4p suat thi can bang
sé chuyén dich theo chiéu lam gidm tac ddng bén ngoai do.

« VAn dung duoc nguyén i chuyén dich can bang Le Chatelier ¢é gidi thich cac can bang hoa
hoc dién ra trong tu nhién va trong co thé nguodi. Ap dung trong viéc chim soc sitc kho@ va gidi
thich c4c hién trong trong tir nhién,...



« Xac dinh duoc cac yéu t6 can tac ddng dé can bang hoa hoc chuyén dich theo chiéu mong
mudn, lam ting hi€u sudt phan ng.



Bai 2: CAN BANG TRONG DUNG DICH NUOC

MUC TIEU:

- Néu duoc khai niém sw dién li, chat dién li, chat khong dién li.
- Trinh bay dugrc thuyét Bronsted - Lowry vé aCld - base.

- Néu duge khai niém va y nghia clia pH trong thue tién.

- Vi€t duge bi€u thite tinh pH va biét cach st dung céc chat chi thi d€ xac dinh pH bang cac
chat chi thi ph6 bi€n nhuw gidy chi thi mau, quy tim, phenolphthalein,...

- Néu duge nguyén tac xac dinh ndng do aCld, base manh bang phuwong phap chuén do.

- Thyre hién duoc thi nghiém chudn do aCld - base: Chu&n d6 dung dich base manh (sodium
hydroxide) bang aCld manh (hydrochloric aCld).

- Trinh bay dwoc y nghia thure tién can bang trong dung dich nuwde clia ion Al3+, Fe3+ va C032-.

O Hinh 2.1 cho thdy gi4 tri pH clia dung dich m&t s6 chot thong dung. Vay pH 1a gi? pH cé
anh hudng gi dén doi sdng? Xac dinh pH nhur thé nao?

O 4,,‘“%;@]

Dich da day Murdic Rugiu vang Mudc Ca phé den Mudic
chanh ép chudi ép

000

Nudcbién  Longtring Chét tiy ria Nude Xaphong Nudclamsach  Chat

triing da ning ammania I nudng  thong cdng
Hinh 2.1. Gia trj pH ctia mét s6 dung dich
/1/ SU'PIEN LI

1. Hién tuong dién li

Tim hi€u vé swdién li

Thi nghiém thtt tinh dan dién clla nwde, mudi an va dung dich mudi dn dwoe thue hién nhur mo
ta trong Hinh 2.2.
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Hinh 2.2. Thir tinh dan dién cta dung dich mudi &n

Thue hién yéu cdu:



a) Hay nhac lai khai niém dong dién.

b) Pén séng cho thdy dung dich NaCl dan dién, chiing t6 trong dung dich cé hat mang dién. D6
c6 thé 1a loai hat nao (electron, phan tr NaCl, cation hay anion)?

c) Hay gidi thich s tao thanh hat mang dién do.
Qua trinh phan li cic chdt trong nude tao thanh ion dwoe goi 1a s dién li. Nhitng chat khi tan
trong nude phan li ra cac ion duoc goi 1a chat dién Ii.

& EM cO BIET

Sw phan li cua NaCl trong nuéc

NaCl 1a hop chat ion, trong tinh thé c6 cac ion Na+ va Cl- lién k&t vdi nhau bang Iue hut tinh
dién. Nudce 1a mOt dung moéi phan cure. Khi cho tinh thé NaCl vao nude, cac ion Na+ va Cl- trén
bé mat hut cac phan tlr nwée lai gan. Cac phan tir nude hudng cac ddu am vao ion Na+, cac ddu
duong vao ion Cl- va lam yéu lién két giita cic cation, anion trong tinh th€ va khuéch tan vao
nude (Hinh 2.3).

Qua trinh trén dugc bi€u dién mot cach don gidn bang phuong trinh dién li:

NaCl(aq) — Na+(aq) + Cl-(aq).
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Hinh 2.3. Mé hinh biéu dién
suw phan li cua NaCl trong nuoc
2. Chat dién li

a) Chdt dién li va chdt khong dién li

Tim hi€u vé chat dién li va chat khéng dién li
K&t qua thr tinh dan dién véi cac dung dich hydrochloric aCld (HC), sodium hydroxide

(NaOH), saccharose (C12H22011), ethanol (C2H50H) duoc trinh bay trong béng dudi day. Hay
hoan thanh cac thong tin con thi€u trong bang vao vo.



Dung dich | Dung dich MNuée Dung dich

HCI NaOH duong ethanol
Hién tuong Peénsang | Pénsang | Denkhéng | Ben khong
Dung dich dan dién/khéng dan dién
Colkhéng cé cac ion trai ddu trong
dung dich
Chat dién li/chat khéng dién li

Thi nghiém trén cho thdy: cac chat nhu hydrochloric aCld, sodium hydroxide,... tan trong nude
phan li ra c4c ion nén chiing la chat dién li. Saccarose, ethanol,... khéng phan li ra cdc ion nén
chiing 14 chat khong dién Ii.

Su phan li mOt chat thanh céc ion mang dién trai ddu trong dung dich dwoc bi€u dién bang
phuong trinh dién li.

Vidu:
NaOH(aq) — Na+(aq) + OH-(aq)
HCl(aq) — H+(aq) + Cl-(aq)

b) Chdt dién li manh va chdt dién li yéu

So sanh kha ning phan li trong nuwéc cua HCl va CH3COOH

K&t qua thtr tinh dan dién véi dung dich HC1 0,1 M va dung dich CH3COOH 0,1 M cho thay
trong hop coc dung dung dich HC1 0,1 M béng deén sang hon.

Thure hién yéu cau sau:

Hay so sanh sO ion mang dién trong hai dung dich trén, tir d6 cho bi€t aCld nao phan li manh
hon.

Dura vao mute d0 phan li thanh céc ion, chat dién li dwoc chia thanh hai loai:

- Chdt dién li manh la chat khi tan trong nude, hAu hét cac phan t chdt tan déu phan li ra ion.
Cac ch6t dién li manh thuong gap la:

- Cac aCld manh: HCI, HNO3, H2S04,...
- Cac base manh: NaOH, KOH, Ca(OH)2, Ba(OH)2,...
- Hau hét cac muoi.

Qua trinh phan li clia chdt dién li manh xay ra gan nhw hoan toan va duoc bi€u dién bang mii
tén mOt chiéu.

HNO3 — H+ + NO3-
NaOH — Na+ + OH-
Na2C03 — 2Na+ + CO32-

- Chdt dién li yéu la chat khi tan trong nuGe chi 6 mOt phan s6 phan tir chat tan phan li ra ion,
phén con lai van tOn tai & dang phan t trong dung dich.



Vi du: trong dung dich CH3COOH 0,1 M, c(t 1 000 phan ttr hoa tan thi chi c6 3 phan ti phan li
thanh ion, con lai ton tai & dang phan tt.

Nhitng chat dién li yéu gom cac aCld yéu nhw CH3COOH, HCIO, HF, H2CO03,... va base yéu nhu
Cu(OH)2, Fe(OH)2,...

Qua trinh phan li clla chat dién li yéu 1a mOt phdn Gng thu&n nghich va duoc biu dién bang
hai nira mii tén nguwoce chiéu nhau

CH3COOH = H+ + CH3COO-.

1. Viét phuong trinh dién li ctia cac chdt sau: HF, HI, Ba(OH)2, KNO3, Na2S04.
& EM CO BIET

Phuong trinh ion rat gon

Trong dung dich, chat dién li phan li thanh céc ion va chinh c4c ion nay truc ti€p tham gia vao
phan rng ho4 hoc.
Do vAy, phuong trinh dang ion rut gon duge st dung dé€ bi€u dién cac phan ng xay ra gitra
cac chat dién li.
Vi du 1: Khi cho dung dich HCI (chtta ion H+ va Cl-) tdc dung v6i dung dich NaOH (chtta ion Na+
va OH-), thue t€ chi xay ra phan Uing gilra ion H+ va OH- theo phuong trinh ion ridt gon:

H++ OH —H20

Vi du 2: Khi cho dung dich BaCl2 tac dung véi dung dich Na2S04, thuec t€ chi xay ra phan ing
gilta ion Ba2+ va SO42- theo phuong trinh ion rdt gon:

Ba2+ + S042- — BaS04
Phwong trinh ion rit gon cho bi€t ban chat clia phdn ng trong dung dich cac chat dién li.
J11/ THUYET ACID-BASE CUA BRONSTED - LOWRY
1. Khai niém aCld va base theo thuy€t Bronsted - Lowry

Cho céac dung dich: HCI, NaOH, Na2C03.
a) Vi€t phuwong trinh dién li clia cac chat trén.

b) S&r dung mdy do pH (hodc gidy pH) x4c dinh pH, méi triong (aCld/base) clia cac dung dich
trén.

¢) Theo kh4i niém aCld-base trong mén Khoa hoc tw nhién &16p 8, trong nhitng cht cho & trén:
Chat nao la aCld? Chat nao 1a base?

Khai niém aCld-base dé cap &'16p 8 chi ding vi dung moi nuwde va chura phdn dnh day du ban
chat aCld/base. Nam 1923, nha ho4 hoc nguwoi Pan Mach J. Bronsted (Bron- st€t) va nha hoa
hoc ngudi Anh T. Lowry (Lao-ri) da dua ra mOt dinh nghia tong quat hon vé aCld, base.

Thuyét Bronsted - Lowry cho rang aCld 1a chdt cho proton (H+) va base 1a chat nh&n proton.

Vidy 1: HCl + H,0 —— H;0' + Cl
H+

Trong phan Utng trén: HCI cho H+, HC1 14 aCld; H20 nhan H+, H20 14 base.



Vidu2:NH; + H,O == NH; + OH"
H+

Trong phan Urng thuédn, NH3 nhén H+ ctia H20, NH3 1a base, H20 14 aCld. Trong phan ting
nghich, ion NH4 1a aCld, ion OH_ 14 base.

Vidu3:CO>X + H,0 = HCO;+ OH
H+

Trong phan Ung thudn, CO32- nhén H+ clia H20, CO32- 1a base, H20 1a aCld. Trong phan ting
nghich, ion HCO3 la aCld, ion OH- la base.

Vidu 4:

a)HCO3 + H,0 = H;0'+ CO3
. ol

Trong phan Urng thuédn HCO3 nhuwong H+, HCO3- 1a aCld, H20 14 base.

Trong phan (tng nghich CO32- 1a base, H30+ 14 aCld.

b:l HCO3 + H;;O < HO + H}_?COE.
T |
Trong phan Utng thudn, HCO3 nhan H+ tir nwde, HCO3 1a base, H20 la aCld. Trong phan ting
nghich H2CO3 la aCld, OH- 1a base.

Ion HCO3 vira c6 thé nh&n H+, vira c6 thé cho H+, vAy HCO3 c6 tinh chat ludng tinh. Phan tlr
H20 ciing vira c6 thé nh&n H+, vira c6 thé cho H+ nén H20 ciing la chdt ludng tinh.

2. Dua vao thuy€t aCld - base clia Bronsted - Lowry, hiy x4c dinh chat nao 1a aCld, chat
nao la base trong cidc phan ng sau:

a) CH3COOH + H20 = CH3COO- + H30+
b) S2- + H20 = HS- + OH-
2. Uu di€m ctia thuyét Bronsted - Lowry

Theo thuyét Arrhenius, trong phan ttr aCld phdi cé nguyén ti H, trong nwdce phan li ra ion H+,
trong phan t base phai c6 nhém OH, trong nuc phan li ra ion OH-. Thuyét Arrhenius chi ding
cho tridmg hop dung méi 1a nude. Thuyét aCld - base clla Bronsted - Lowry tOng quéat hon
thuy€t Arrhenius, phan tir khong c6 nhém OH nhwr NH3 hodc ion nhuwr CO32- ciing 14 base.

& EM CO BIET

Thuyét aCld-base clia Bronsted - Lowry con c6 thé m& rong ddi véi nhitng phan tng aCld -
base trong dung méi khong phai nuwde. Vi duy, perchloric aCld (HCl04) trong dung mdi acetic
aCld (CH3COOH), xay ra phan ng:

HCIO4 + CH3COOH = Cl04- + CH3COOH2+
Trong phan Urng trén, HCl04 14 aCld vi 1a chat cho H+, con CH3COOH 1a base vila chdt nhdan H+.



/I11/ KHAI NIEM pH VA Y NGHIA CUA pH TRONG THUC TIEN
& EM O BIET

Tich s0 ion clia nuGe (Kw)

Trong dung dich nudc, tich s6 Kw = [H+].[OH-] 1a mOt hang s0, chi phu thudc vao nhiét dd va
duoc goi 1a tich s6 ion ctia nuée. O 25 °C, Kw = 10”-14, tuy nhién gia tri nay c6 thé duoc ding
khi nhiét 0 khong khac nhi€u véi 25 °C.

_ p o 14
P6i véi nuée tinh khiét: [H+] = [0H-] = Y1077 = 107-7 (mol/L).
1. Khai niém pH
NOng d0 ion H+ hodc ion OH- dugc diing dé danh gia tinh aCld hodc tinh base clla cac dung
dich. Tuy nhién, n€u c4c dung dich cé ndng d6 H+, ndng d0 OH- thap, chiing 1a nhitng s6 c6 sO
mii 4m hodc c6 nhiéu chit s6 thap phan. Vi vay, dé tién st dung, nguoi ta ding dai lwong pH
véi quy wdc nhur sau:

pH = — Ig[H*] hodc [H*] = 10-°H

Trong d0 [H+] 1a nOng d¢0 mol ctia Ion H+.

Néu dung dich c6 [H+] = 10-a mol/L thi pH = a.

Vidu: [H+] = 1Q-2 mol/L thi pH = 2.

Moi trirong aCld 14 moi treong c6 [H+] > [OH- ] nén [H+] > 10-7 mol/L hay pH < 7.
Moi trirong base 1a moi trirong c6 [H+] < [OH- ] nén [H+] < 10-7 mol/L hay pH > 7.
Moi trirong trung tinh 14 moi trrong c6 [H+] = [OH- ] = 10-7 mol/L hay pH = 7.
Thang pH thuong dung ¢ gi4 tri tir 1 dén 14.

H] 4o 1077 10-

1
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-+ acid trung tinh base

3. MOt loai dau goi dau c6 nong d6 ion OH- 1a 107-5,17 mol/L.
a) Tinh nOng @0 ion H+, pH cla loai dau g0i néi trén.

b) Mbi trrong clia loai dau goi dau trén 1a aCld, base hay trung tinh?

4, MOt hoc sinh 1am thi nghiém x4c dinh d6 pH clia dat nhw sau: Ldy mOt lwong dat cho
vao nude roi 1oc 1ay phan dung dich. Dung may pH do duoc gid tri pH 14 4,52.

a) Hay cho bi€t méi trrong clia dung dich 1a aCld, base hay trung tinh.



b) Loai dat trén dwoc goi la dat chua. Hay dé xudt bién phap dé gidm d0 chua, taing d0 pH cua
dat.

5. pH clia dung dich nao sau day c6 gia tri nhd nhat?
A. Dung dich HC10,1 M. B. Dung dich CH3COOH 0,1 M.
c. Dung dich NaCl 0,1 M. D. Dung dich NaOH 0,01 M.
2.Y nghia ctia pH trong thuec tién

Chi SO pH c6 ¥ nghia to 16n trong thue tién, pH c6 lién quan dén sttc khoé clia con ngudi, sur
phat trién clla dOng vat, thuc vat,...
daong vat, thurc vat, ...

Nudc bot

" pH=60-74

Mau
pH=73-74

Da day
pH=1,5-35

Ruodt gia
pH=55-7,0

Hinh 2.4. Chi s6 pH cla cac dich trong co thé (1)
Trong co thé clla ngwdi, mau va cac dich clia da day, mat,... déu c6 gia tri pH trong mot khodng
nh&t dinh. Chi s6 pH trong co thé c6 liéen quan dén tinh trang sttc khoé.

N&u chi s pH ting hodc gidm ddt ngdt, khong nam trong gidi han cho phép thi cé thé 1a dau
hiéu ban du ctia bénh li, ngudi bénh cdn dwoce kham dé tim ra nguyén nhan.

MOt s6 dOng vat sOng dudi nurde can méi truedng cé gia tri pH thich hop, vi du: tébm va ca wa
sOng trong mdi trirong nude c6 pH khoang 7,5 - 8,5.

Mot s6 loai thure vat chi phét trién tot trong dat c6 gia tri pH thich hop, vi du:

Cay ché Cay lua Cay ca chua
pH 45-55 55-6,5 6,0-7.0

Trong doi sOng hang ngay, cic sdn pham nhw dau goi, xa phong, kem dudng da,... ciing déu can
c0 gi4 tri pH trong mOt khodng nhat dinh dé€ an toan cho nguoi st dung.
& EM cO BIET

Chi s6 pH trong nude ti€u thuomg trong khodng 4,8 - 7,0. Néu pH nuée ti€u cao trén 8,0, bénh
nhan c6 thé dang mac mot s6 bénh nhw s6i than, nhi€m tring dudng tiét niéu ,...



Né&u pH nude ti€u thdp dudi 5,0, nude ti€u c6 tinh aCld hon binh thudng, bénh nhan c6 thé
dang mac bénh ti€u duong, tieu chdy, mat nude, ...

6. Do pH clla mOt cOc nuwde chanh duoc gia tri pH bang 2,4. Nhan dinh nao sau day
khoéng dung?

A. Nudc chanh c6 méi trirong aCld.
B.NOng d6 ion [H+] clia nwGe chanh 1a 10”-2,4mol/L.
C.NOng d6 ion [H+] ctia nwde chanh 1a 0,24 mol/L.

D. NOng dd cuia ion [OH-] ctia nwGe chanh nho hon 10”-7 mol/L.

&

7. NuGe Javel (chira NaClO va NaCl) duwoce dung lam chat tdy rira, khit triing. Trong dung
dich, ion ClO- nhén proton clia nuGe dé tao thanh HCIO.

a) Viét phuong trinh hod hoc ctia phan tng xdy ra va xac dinh chat nao la aCld, chdt nao la
base trong phan Ung trén.

b) Dyra vao phan ttng, hay cho bi€t moi trirdng ctia nude Javel 1a aCld hay base.

4. Xac dinh pH

Gi4 tri pH clia dung dich dwoc x4c dinh gan ding bang cach st dung chdt chi thi aCld - base.
Khi can x4c dinh gia tri pH chinh x4c hon, nguoi ta st dung may do pH.

Chat chi thi aCld - base 1a chdt c6 mau sac bién ddi phu thudc vao gia tri pH clla dung dich. Mot
s0 chat chi thi nhw gidy pH, gidy quy, phenolphthalein c6 mau sac thay d6i trong cic khodng
pH khac nhau (Bang 2.1).

Bang 2.1. Mau cua giay pH, giay quy va phenolphthalein trong dung dich & céc |
pH khac nhau

Gidy quy

pH <8
Khéng mau

ciayer | NI I TEEEEEE

Phenolphthalein

Lam chat chi thi mau tir hoa dau biéc/bap cai tim
Chudn bi:
- Hoa d&u bi€c (khodng 50 g) hodc bap cdi tim thai nho (khoang 100 g).
- COc thuy tinh 250 mL, nwGe s6i, diia thuy tinh, lwéi/vai loc.
- Cac cOc (da duoce d4n nhin) dung gidm an, nude ¢ sti, nwde rira bat, nude soda, nrde mudi.
- Gidy pH hodc m4y do pH.
Tién hanh:



- Ngam khodng 50 g hoa ddu bi€c/100 g bap cai tim da dwoce chuén bi vao 100 mL nude séi
trong khodng 10 phut. Loc bang luwdi loc hoac vai 1oc, thu duoce dung dich. Dung dich nay dwoc
str dung lam chdt chi thi.

- Diing may do pH (hodc gidy pH) x4c dinh pH clia cic dung dich.

- Cho vai giot chat chi thi 1an lwot vao cac dung dich: gidm &n, nwde c sti, nuwde rira bat, nuwde
soda, nudc mudi va khudy déu. Quan sat sw d6i mau cla cac dung dich.

Hoan thanh thong tin theo mau bang sau vao vo:

Giém &n Nudc Nuéc Nuéc Nuéc
C sti rira bat soda mudi
pH
Mau ctia chét chi thi
Méi truéng
acid/base
4 EMcOBIET

Chat chi thi mau trong twnhién

Hoa dAu biéc, hoa cdm tu cau, hoa dam but, bap cdi tim ,... c6 chita cac hop chat hitu co mang
mau va mau sac cla ching thay d6i theo pH clla méi trirdng nén c6 thé st dung ching lam
chat chi thi mau.

Vi du: sac to tao mau dac trung cho ddu bi€c la cac hop chat thudc nhém anthocyanin, mot
trong nhitng chat chOng oxi ho4 twr nhién. & moi trixdong pH nhd hon 7 (moi trirdong aCld),
anthocyanin chuy€n sang mau dé tim, & méi trueong pH 16n hon 7 (méi trirdng base) chiing
chuyén sang mau xanh sAm.
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Hinh 2.5. Mét s6 loai thyc vét
co thé sir dung lam chat chithj mau
/1IV/ SU'THUY PHAN CUA CAC ION

1. Méi trewOong ciia mot s6 dung dich mudi

Cho cac dung dich sau: Na2C03, AIC13, FeCl3.
1. Diing gidy pH x4c dinh gi4 tri pH gan ding clia cac dung dich trén.

2. Nhén xét va gidi thich vé méi trrOng cla cac dung dich trén.



Khi tan trong nude, mudi phan li thanh cac ion. Phdn ng gilta ion véi nwde tao ra cac dung
dich c6 méi trirong khac nhau dugc goi 1a phan g thuy phan.

Vidu 1: Trong dung dich Na2C03, ion Na+ khong bi thuy phan, con CO3- thuy phan trong nude
tao ion OH- theo phuwong trinh:

C032- + H20 = HCO3- + OH-

Vi vy, dung dich Na2CO3 c6 méi trirtong base. Na2C03 dugce st dung trong cong nghié€p thue
ph&m, dét, nhudm, cong nghiép thuy tinh, silicate,...

Vidu 2: Trong dung dich AICI3 va FeCl3, ion Cl- khéng bi thuy phan, cac ion Al3+ va Fe3+ bi
thuy phan trong nutdc tao ion H+ theo phwong trinh & dang don gidn nhw sau:

Al3+ + H20 = AlI(OH)2+ + H+
Fe3+ + H20 = Fe(OH)2+ + H+

Do d6, dung dich AICI3, FeCl3 cé moi trirong aCld. Trong thue t€, cic loai dat cé chira nhi€u ion
Al3+, Fe3+ c6 gia tri pH thap hay con goi 1a dat chua. P& khilr chua, ngudi ta bén voi cho dat.

Céc mudi nhom va sat, vi du: phén nhom ((NH4)2S04.A12(S04)3.24H20) va phén sat
((NH4)2S04.Fe2(S04)3.24H20) duoc st dung lam chat keo tu trong qua trinh xt 1i nwde, diing
lam chat cAm mau trong cong nghiép dét, nhudm, hodc lam chadt két dinh, chOng nhoe trong
cong nghiép gidy,...

/V/ CHUAN PO ACID-BASE
1. Nguyén tac

Chudn dé 13 phuong phép xac dinh ndng do clia mot chat bang mot dung dich chuén da biét
nong d0. Dura vao thé tich clla cac dung dich khi phdn Gng vira ¢ voi nhau, xac dinh duoc
nong d6 dung dich chat can chuén do.

Trong phong thi nghiém, ndng d0 clia dung dich base manh (vi du NaOH) duoc xac dinh bang
mOt dung dich aCld manh (vi du HCl) da bi€t trrde nOng dd mol dua trén phan tng:

NaOH + HCI — NaCl + H20
Khi cac chat phdn ng vira d01 voi nhau, s6 mol HCI phan ng bang s6 mol NaOH.
Ta c6: VHCL.CHCI = VNaOH.CNaOH
Trong d6: CHCI va CNaOH 1an luwot 1a ndng d6 mol clia dung dich HCI va dung dich NaOH;
VHCI va VNaOH 1an Iuot 1a thé tich ctia dung dich HCl va dung dich NaOH (ctung don vi do).
Khi biét VHC], VNaOH trong qua trinh chudn d6 va bi€t CHCI sé tinh dwgce CNaOH.

Thoi di€m dé két thic chudn d0 duoc xac dinh bang s d6i mau clla chat chi thi
phenolphthalein.

2. Thue hanh chudn do aCld - base

Chudn bi:

- Dung dich HC1 0,1 M; dung dich NaOH nong d6 khoang 0,1 M; dung dich phenolphthalein.

- Pipette 10 mL; burette 25 mL; binh tam gidc 100 mL; binh tia nuwtdc cat; gia d&; kep burrete.
Tién hanh:

- Dung pipette 1dy 10 mL dung dich HCI 0,1 M cho vio binh tam gidc, thém 1 - 2 giot
phenolphthalein.

- Cho dung dich NaOH vao burette, di€u chinh dung dich trong burette vé muc 0.



- M& khoa burette, nhé tirng giot dung dich NaOH xudng binh tam giac (Iac déu trong qua trinh
chudn d6) dén khi dung dich xudt hién mau hong nhat (bén trong khodng 10 giay) thi ditng
chuén do.

- Ghi lai th€ tich dung dich NaOH da dung.

Tién hanh chudn do it nhdt ba ldn, ghi s6 liéu thue nghiém va hoan thanh vao vortheo mdu bdng
sau:

Thi nghiém 1
Thi nghiém 2
Thi nghiém 3
— l—-)—1
&

[ S —.——- )
Hinh 2.6. Chuén dd dung dich NaOH bang dung dich HCl  Hinh 2.7. Thao tac khi chudn &

Luuy:
- Tranh dé cac hoa chat nhw dung dich HCI, dung dich NaOH ban vao tay, mat.
- Cac dung cu thuy tinh (binh tam giac, burette, pipette,..) dé v®, can can than.

&

8. Néu mOt s6 di€ém can chi y trong qua trinh chudn do.

&

9. Néu mOt s6 nguyén nhan c6 thé dan dén sai s6 trong qua trinh chudn do.

« Qua trinh phan li cac chat trong nudce tao thanh cac ion dwoce goi la sw dién li. Nhitng chat khi
tan trong nuGe phan li ra c4c ion duwoc goi 1a chat dién li. Cac chat khi tan trong nudc khong
phan li ra c4c ion dwoc goi 1a chat khong dién li.

- Chat khi tan trong nude phan li hoan toan thanh cic ion 1a chat dién li manh.

- Thuy€ét Bronsted - Lowry vé aCld-base: aCld 1a chat cho proton (H+) va base la chat nhan
proton.

+ Bi€u thttc tinh pH: pH = - Ig[H+] hodc [H+] = 10_PH.

« Ch&t chi thi aCld - base la chat c6 mau sac bi€n d6i phu thudc vao gia tri pH clia dung dich.
Cac chdt chi thi thong dung gom cO: gidy quy, phenolphthalein, gidy pH.
- Phan ng gitra ion vGi nwGe duoe goi 1a phan tng thuy phan.



« Chuén d0 1a phwong phap xac dinh ndng d6 clla mot chat bang mot dung dich chuén da biét

nong do.

« Twlam chat chi thi mau bang cac nguyén liéu dé ki€ém nhw hoa dau bi€c, bap cai tim,...

« Van dung kién thitc vé pH trong co th€ ngudi dé bao vé, cham séc stic khoe.

« X4c dinh pH trong méi truong (dat, nude), tir d6 cé giai phap cai tao mai tridng hodc lua
chon giong cay trong, vat nuodi phuc vu cho san xudt nong nghiép, nuéi trong thuy san.

- Bi€t lira chon, st dung dwoc pham, mi phdm, chat tay rita c6 pH thich hop dé bao vé stic
khoé.

« Xac dinh dwoc ndng dd dung dich aCld - base bang phuwong phap chuén do.



Bai 3: ON TAP CHUONG 1
/1/ HE THONG HOA KIEN THUC

1. Can bang hoa hoc

Phan trng mét chiéu Phan trng thuan nghich
aA + bB—— cC + dD aA +bB =cC +dD

Phan trng chi xay ra mét chiéu tir chat dau Trong clng diéu kién, phan ung xay ra theo
tao thanh san pham. hai chiéu trai nguoc nhau.

Trang thai can bang

vm& = vnmm ; nong dé cac chat trong hé phan trng khéng doi.

Hang s6 can bang

< _LCror
[AF B
Trong do: [A], [B], [C], [D] la ndng dé mol clia cac chat & trang thai
can bang.
Chét ran khéng dua vao biéu thire tinh K.
Ke chi phu thude vao ban chit clia phan tng va nhiét do.

Cac yéu t6 anh huéng
dén can bang hoa hoc

Nhiét d6, néng do, ap suat.

Nguyén li chuyén dich
cén bing Le Chatelier

Mat phan trng thudn nghich dang & trang thai can bang, khi chjiu mét
tac déng bén ngoai nhuw bién ddi nhiét a6, néng d6, ap suat thi cdn
bang sé chuyén dich theo chiéu lam giam tac déng bén ngoai dé.

2. Can bang trong dung dich nuéc

-

-t

f

Sw dién li Thuyét acid — base
Qua trinh phén i cac chét trong nuére tao thanh ion. clia Bronsted — Lowry
Chét dién li manh: acid manh, base manh, hau hét muéi. | Acid la chét cho proton.
Chat dién i yéu: acid )'éu, base yéu. Base |a chat nhan proton.
Chat khéng dién li: nwéc, saccharose, ethanol,...

[H*] 10

pH = —Ig[H*] hogc [H*] = 101

-
-

A 107 107

I/L | ! ' f
MOlL) " oy o e o ot o I O I I
pH 1 2 g 4 5 6 7 8 9 10 11 12 13 14
acid truncjtinh base 5

Trong dung dich nude, mét sé ion nhu AIP*, Fe®* va CO% phan Umg véi nudc tao ra cac dung
dich cé mai treedng acid/base.

LUYEN TAP

Cau 1. Hang s6 Kc cia mOt phan g phu thudc vao yéu t0 nao sau day?

A.NOng d6. B.Nhiétdd. C.Apsudt.  D.Chatxic tic.
Cau 2. Thém nw6e vao 10 mL dung dich HCI 1,0 mol/L d¢é dwoc 1 000 mL dung dich A.

Dung dich méi thu duwoc c6 pH thay d6i nhw thé nao so v&i dung dich ban dau?




A. pH giam di 2 don vi. B. pH gidm di 0,5 don vi.

C. pH tang gap doi. D. pH téng 2 don vi.

Cau 3. Tinh pH cuia cac dung dich sau:

a) Dung dich NaOH 0,1 M;

b) Dung dich HC1 0,1 M;

c¢) Dung dich Ca(OH)2 0,01 M.

Cau 4. Viét bi€u thirc hdng s6 can bang Kc cho cac phdn tng sau:

a) 2502(g) + 02(g) = 2503(g)

b) 2C(s) + 02(g) = 2C0(g)

c) AgCl(s) = Ag+(aq) + Cl-(aq)

Cau 5. Cho can bang hoa hoc sau:

H2(g) +12(g) = 2HI(g) Arh®298 = -9,6k]

Nhan xét nao sau day khong dung?

A. Khi tang nhiét d6, can bang trén chuyén dich theo chiéu nghich.

B. O nhiét 6 khong ddi, khi ting 4p sudt thi can bing khong bi chuyén dich.

c. O nhiét d6 khong ddi, khi tang ndng 0 H2 hodc I2 thi gid tri hiing s6 can bing ting.
D. O trang thdi can bang, tdc dd phan tng thudn bang t6c dd phan Ung nghich.
Cau 6. Xét phan Ung xay ra trong 16 luyén gang:

Fe203(s) + 3CO(g) = 2Fe(s) + 3CO2(g) Arh® <0

Néu cac yéu td (nOng d0, nhiét d0, 4p sudt) can tac dOng vao can bang trén dé can bang
chuyén dich vé bén phai (lam ting hiéu sudt clla phan tng).

Cau 7. Cho can béng ho4d hoc sau:
CO(g) + H20(g) = H2(g) + CO2(g)

O 700 °C, hang sO can bang Kc = 8,3. Cho 1 mol khi ¢ o va 1 mol hoi ndc vao binh kin dung tich
10 lit va gitt & 700 °C. Tinh nOng d0 cac chét & trang thai can bang.



CHUONG 2: NITROGEN - SULFUR

Bai 4: NITROGEN

MUC TIEU:

- Phat bi€u duoc trang thai tw nhién clia nguyén t6 nitrogen.

- Gidi thich duoc tinh tro clia don chat nitrogen & nhiét d0 thuong thong qua lién két va gid tri
nang luong lién két.

- Trinh bay duoc swhoat ddng clia don chat nitrogen & nhiét d0 cao d6i v6i hydrogen, oxygen.
Lién hé qua trinh tao va cung cdp nitrate cho dat tir nuwdc mura.

- Gidi thich duoc cic rng dung clia don chat nitrogen khi va 10ng trong san xudt, trong hoat
d6ng nghién cltu.

# \

L 5

Trong cong nghié€p, don chat nitrogen két hop véi hydrogen tao thanh ammonia 14 m&t hop
chdt quan trong trong san xudt phan bén, hoa chat.

Tai sao phan Ung trén can thire hién &' nhiét d0 cao? Pon chat nitrogen déng vai trd gi trong
phan Gng d6?

/1/ TRANG THAI TU'NHIEN

Néu ing dung thute tién clia khi nitrogen va diém tiéu Chile ma em biét.
Trong khi quyén Trai Dat, nitrogen 1a nguyén t6 phd bi€n nhét, chi€m 75,5% khdi lwgng (hodc
78,1% thé tich) va tap trung chl yéu & tang ddi luu.
Trong vO Trai Pat, nguyén td nitrogen tOn tai tap trung & mot sO mo khoang dudi dang
sodium nitrate (thwong goi la diém tiéu Chile).
Nguyén t0 nitrogen c6 trong tat ca co thé dong vat va thure vat, 1a thanh phan cu tao nén
nucleic aCld, protein,... Trong co thé ngudi, nitrogen chi€m khodng 3% khéi lwong, ditng thir tw

sau oxygen, carbon va hydrogen.

Nguyeén t0 nitrogen tOn tai trong tw nhién vi hai ddng vi bén 1a 14N (99,63%) va 15N (0,37%).
& EmM cO BIET

Bénh giam 4p cua tho'lan

Khi 1an sau dudi nudc, ap sudt khong khi trong budng phéi ting lam lwong nitrogen hoa tan
trong mau ting. Trong qua trinh di chuy€n 1én mat nude, 4p sudt gidm dan. Néu ngudi tho 1an
di chuy€n 1én mat nwde qua nhanh, nitrogen khong kip chuyén dén va thoat ra & phdi, sé tao
thanh cac bot khi trong mach mau. Cac bot khi nay lam tac mach mau hodc cheén ép vao day
than kinh, gay dau khép, té liét hodc tir vong.

Hinh 4.1. Tho'-.'én bién
/11/ CAU TAO NGUYEN TU;, PHAN TU’



1. Cau tao nguyén twr

Nguyén t6 nitrogen &6 sO 7, nhém VA, chu ki 2 trong bang tudn hoan. Nguyeén ti nitrogen cé d0
am dién 16m (3,04). Nitrogen la phi kim di€n hinh.

Nitrogen tao ra nhi€u hop chat vdi cc sO oxi ho khéc nhau tir -3 dén +5. Cac sO oxi ho4
thudng gap cla nitrogen duoc bi€u dién & truc s6 oxi hoa dudi day.

-3 0 +1 +2 +3 +4 +5

N

2

1. Sap x&p cac hop chat sau vao vi tri trong Ung trong truc bi€u dién s6 oxi hoa clla
nitrogen: NO, N20, NO2, NH3, HNO2, HNO3, NH4Cl], KNO2 , NaNO3.

2. Dura vao truc bi€u dién s6 oxi hoa clia nitrogen dé gidi thich nitrogen c6 ca tinh oxi
ho4 va tinh khtr. Vi€t mOt qua trinh oxi hod va mOt qu4 trinh khtr ¢€ minh hoa.

2. Cau tao phan twr

Phan t nitrogen gOm hai nguyén tt, lién k€t v4i nhau bang lién két ba (1 lién két sigma va 2
lién két pi). Phan t nitrogen c6 nang luong lién két 16m (945 kJ/mol) va khong c6 cuc.

1. Viét cong thitc electron, cong thitc Lewis va cong thitc cdu tao clla phan tit nitrogen.

2. Tlr cdu tao phan tw, hay cho biét tai sao phan ttr N2 c6é ning lugng lién két 16m.
Dur doan vé kha niing hoat d0ng ho4 hoc clia nitrogen & nhiét d thuong.
/II/ TINH CHAT VAT Li

O diéu kién thuwong, nitrogen 1a chat khi, khéng mau, khong mui, khong vi, khé ho4 10ng (hoa
10ng & -196 °C), tan rdt it trong nude (1 lit nuwde hoa tan dwge 0,012 lit khi nitrogen). Khi
nitrogen khong duy tri sy chdy va s ho hap.

1. Dua vao tuong tac van der Waals, hay gidi thich tai sao don chdt N2 kho ho4 10ng va it
tan trong nudc.

e

g |

Hinh 4.2. Luu triz té bao gée
trong nitrogen léng

/IV/ TINH CHAT HOA HOC



Nitrogen kh4 tro' & nhiét d0 thuong, & nhiét d0 cao, nitrogen trd nén hoat ddng hon. Nitrogen
th€ hién ca tinh oxi ho4 va tinh kht.
1. Tac dung véi hydrogen

O nhiét d0 cao, 4p sudt cao va cé xuc tic, nitrogen hod hop trure ti€p véi hydrogen, tao thanh
ammonia.

Day la qua trinh quan trong nhét dé san xudt ammonia, thuong goi la qué trinh Haber-Bosch
(Ha-bo Bot), dwoce phat minh bdi nha hod hoc Fritz Haber (Pho-rit Ha-bo) va duoc phat trién
b&i ki su Cari Bosch (Can Bét).
Qua trinh Haber-Bosch dwge thue hién & quy mé cong nghiép tir ndm 1913:

N2 (g)+ 3H2 (g) <=(to, p, xt)=> 2NH3 (g)

Phan ng t6ng hop ammonia la qua trinh trung gian quan trong dé€ sdn xudt nitric aCld, thuéc
n6, dam nitrate, urea, ammophos,...

& EM cO BIET

Quy trinh Haber-Bosch

Quy trinh Haber-Bosch 1a m0t chia khéa quan trong trong cong nghi€p san xudt phan bén, gitp
dam bao an ninh Iwong thure toan cau.
Hién nay, quy trinh Haber- Bosch van dang ti€p tuc dugc nghién citu, cdi tién theo huwdng tim
ki€m nhiing xtc tac hiéu qud hon nhdm lam gidm nhiét d0 va gidm ap sudt clia phdn Gng tOng
hop ammonia.
2. Tac dung véi oxygen
O nhiét d cao trén 3 000 °C hodc c6 tia Iita dién, nitrogen k6t hop véi oxygen, tao ra nitrogen
monoxide (NO) véi hi€u sudt rat thap.

N2(g) + 02(g) <=(to)=> 2NO(g) Arh°298 =180,6 k]J.

Trong twnhién, phdn Gng trén xay ra trong nhitng con mua dong kém sam sét, khdi dau cho
qua trinh chuyén hoa tir nitrogen thanh nitric aCld. Nitric aCld tan trong nwéc mua va phan li ra
ion nitrate (NO3) 12 mOt dang phan dam ma cay trong hap thu duogc dé sinh trudng, phat trién.

Qua trinh tao va cung cdp dam nitrate cho dat tir nwde mura duge bi€u dién theo so do:

+0, +0,+ H,0

+0 .

N, —2> NO > NO, > HNO, —— H* + NO3
Trong thure t€, phdn (tng hoa hop gilta nitrogen vGi oxygen thudng xay ra dong thoi véi qua
trinh dOt chay nhién liéu & nhiét dd cao bang khong khi. Cac hoat ddng giao thong van tai va
san xuat cong nghiép 1a nguyén nhan chinh gay phat thai cac oxide clla nitrogen vao khi quyén.

2. Trong phwong trinh hoa hoc clia phan tng tdng hop ammonia, hay x4c dinh cac
nguyeén tir c6 sit thay d6i s6 oxi hoa va vai tro clla nitrogen.

3. Trong phuong trinh hoa hoc clia phan ng gitra nitrogen véi oxygen:

a) Hay xdc dinh cdc nguyén tir c6 su thay d6i s6 oxi hoa.



b) Tai sao thuc t& khong str dung phdn g nay dé€ tao ra NO, mOt hop chat trung gian quan
trong trong cong nghiép san xudt nitric aCld?

4. Viét ciac phwong trinh hoa hoc minh hoa qu4 trinh hinh thanh dam nitrate trong tu
nhién xudt phat tlr nitrogen.

& EM cO BIET

MOt s6 vi sinh vat chuyén hoa nitrogen thanh phan dam, tich liy tai cac not sdn & ré cay ho
d4u. Qua trinh nay gép phan cai tao va bd sung dinh dudng cho dat trong.

Fo

Hinh 4.3. Cac nét sén &
ré cay ho dau

/V/ UNG DUNG

Tac nhan lam lanh Tao khi quyén tro

Ung dung

cua nitrogen

Téng hop ammonia Bao quan thyrc pham

Suru tdm mot sO hinh anh dé b4o cdo, thuyét trinh vé Utng dung clia nitrogen trong thurc
tién. St dung cac tinh chdt vat 1i va hoa hoc dé gidi thich co'sd khoa hoc clia c4c irng dung nay.

7

5.
a) Tai sao nitrogen 10ng duwoc diing d€ bdo quan mau vat pham trong y hoc?

b) Tai sao dung khi nitrogen dé lam ciing vO bao bi thure ph&m ma khong dung khong khi?
& EM cOBIET

Ung dung clia nitrogen 180ng trong y té va cong nghé thuc pham

Nitrogen 10ng 1am mo bi déng bang ngay khi ti€p xtic nén duge diing di€u tri mun céc va mot
sO bénh ngoai da.

Nitrogen 10ng duoce phun vao v bao bi, sau d6 gan kin, nitrogen bién thanh thé khi lam cing v
bao bi, vira bdo vé& thue phdm khi va cham, vira bao quan duoc thue pham.

- Nguyén t0 nitrogen tOn tai trong tw nhién & ca dang don chot (trong khi quyén) va dang hop
chat (nitrate, protein, nucleic aCld,...).

- Hai nguyén tU trong phan ti nitrogen lién két véi nhau bang mot lién k&€t ba bén viing nén
don chat nitrogen kém hoat ddng hoa hoc & nhiét d0 thuong, hoat ddng hoa hoc manh hon &



nhiét d0 cao. Pon chat nitrogen thé hién ca tinh oxi hoa (tac dung vGi hydrogen) va tinh khir
(tdc dung voi oxygen).

« Nitrogen c6 nhiéu (tng dung trong cac nganh san xuat hoa chat, bao quan thuc pham, duoc
phdm, mau vat phdm y té,...

- Gidi thich qu4 trinh tao va cung cdp ion nitrate cho dat tir nwdc mura.

+ Gidi thich dugc cac trng dung clia don chdt nitrogen & thé khi va thé 18ng trong bao quan
thue phdm, dwge phdm, mau vat phdm y té.



Bai 5: AMMONIA - MU6[ AMMONIUM
MUC TIEU:
- Mb ta duoc cong thite Lewis va dang hinh hoc ctia phan ttr ammonia.

- Tlr c&u tao cla phan tir ammonia, giai thich dwoc tinh tan, tinh base, tinh khtt. Vi€t duoc
phuong trinh hod hoc minh hoa.

- Van dung duoc kién thirc vé can bang hoa hoc, t6¢ d0 phan g, enthalpy cho phan tng tong
hop ammonia tir nitrogen va hydrogen trong qua trinh Haber.

- Trinh bay duoc tinh chat co'bdn clia mudi ammonium va nhén bi€t ion ammonium trong
dung dich.

- Trinh bay dwoc (tng dung clla ammonia; ammonium nitrate va m6t s6 mudi ammonium tan.

- Thue hién duoce (hodc quan sat video) thi nghiém nhén bi€t dwoc ion ammonium trong phan
dam chita ion ammonium.

" Tirammonia, thong qua phan (tng nao c6 thé san xudt phan dam chita ion ammonium?
Ammonia déng vai tro gi trong phan trng d6?

/1/ AMMONIA

1. Cau tao phan tw
1. Viét cau hinh electron clia cic nguyén tt H (Z= 1) vaN (Z = 7).

2. Trinh bay cac bude 1dp cong thite Lewis clla phan tir ammonia.

Phan t&r ammonia dugc tao bdi mOt nguyén ti nitrogen lién k€t v4i ba nguyén tir hydrogen va
c6 dang hinh hoc 1a chép tam giac:

H—N—H N
| H” | ™H
‘ A
a) b)

Hinh 5.1. Céng thirc Lewis (a) va dang hinh hoc (b) cda phan tir ammonia

Pac di€m cdu tao clla phan tlr ammonia:

- Nguyén ti nitrogen con mOt cdp electron khong lién két, tao ra viing c6 méat d0 dién tich am
trén nguyeén tl nitrogen.

- Lién k&€t N-H phan cuc, cdp electron dung chung 1éch vé nguyén ti nitrogen 1am cho nguyén
tir hydrogen mang mOt phan dién tich duong.

- Lién két N-H twong d0i bén véi ning lwong lién két 1a 386 kJ/mol.

1. Tir dac di€m cdu tao clia phan tr ammonia, hay gidi thich tai sao cac phan tir
ammonia c6 kha ning tao lién két hydrogen manh véi nhau.



H H H
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d

Ve /7
H H H
Hinh 5.2. Lién két hydrogen giita cac phan tir ammonia

2. Tinh chat vat li

Ammonia tOn tai & ca trong moi truedng dat, nude, khong khi. Trong co thé ngudi, ammonia
duoc tao ra trong qua trinh chuyén hoa thitc in chita protein.

O diéu kién thuong, ammonia ton tai & thé khi, khéng mau, nhe hon khong khi, mui khai va
xOc. Ammonia tan nhi€u trong nude, & diéu kién thuong, 1 lit nude hoa tan duwge khoang 700
lit khi ammonia. Ammonia dé ho4 10ng (ho4 10ng & -33,3 °C) va dé ho4 ran (hoa ran &-77,7 °C).

2. Hay gidi thich tai sao ammonia tan tOt trong nude.
3. Tinh chat ho4 hoc
a) Tinh base

Trong cong nghiép, phan g gitta ammonia vGi aCld dwoe dung d€ san xudt phan bon:
NH3 + HCl — NH4C1
NH3 + HNO3 — NH4NO3
2NH3 + H2S04 — (NH4)2S04

Xac dinh chét cho, chat nh&n proton trong moi phdn Ung trén. Dung mii tén dé bi€u dién sy
cho, nhan do.

Trong dung dich, mOt phan sO phan tir ammonia nhén proton cia nude, tao thanh ion
ammonium (NH4 ):

ﬁH*

NH3+ HoO = NHj + OH
Dung dich ammonia c6 moi trirdng base yéu, lam quy tim chuyén mau xanh, phenolphthalein
chuyén mau hong.

O thé khi, ammonia cfing c6 kha niang nhan proton, thé hién tinh chat cla mdt base Bronsted-
Lowry.

Vidu:
NH3(g)+ HCI(g) — NH4CI(s)

4 EM CO BIET
Ammophos 14 mét loai phan bén phitc hop, cung cdp dOng thoi hai nguyén td nitrogen va
phosphorus cho cay trong. Thanh phan chinh clla ammophos la sdn ph&m cla cac phdn Ung:
NH3 + H3P04 — NH4H2P04
2NH3+ H3P04 — (NH4)2HPO4
b) Tinh khwr



Trong phan tr ammonia, nguyén t( nitrogen c6 sO oxi ho4 -3 (s6 oxi hod thdp nhat clia
nitrogen) nén ammonia thé hién tinh khtr.

Khi d6t chy trong oxygen, ammonia chdy vGi ngon Itra mau vang.
4NH3 + 302 — 2N2 + 6H20

Trong cong nghié€p, phan Ung gilta ammonia va oxygen dugc thure hién & nhiét d6 800 °C - 900
°C véi xc téc Pt.

4NH3 + 502 =(to, Pt)=> 4NO + 6H20

Phan tng trén la giai doan trung gian quan trong trong qu4 trinh sdn xudt nitric acid theo
phuong phap Ostwald (Ot-xvan).

3. Trong hai phdn g oxi hoa ammonia bang oxygen & trén, hay:
a) Xac dinh cic nguyén tlr c6 su thay d6i s6 oxi hoa.

b) Vi€t qua trinh oxi ho, qu4 trinh khtr.
& EM cO BIET

Ammonia ti bOc chay & nhiét d0 651 °C khi c6 sat xtic tac va & 850 °C khi khong c6 xc tac.
Ammonia c6 thé tao hdn hop no véi khong khi khi nong d6 ammonia trong hén hop tir 16%
dén 25% thé tich.

4. Ung dung
Tac nhan lam lanh M6t s trng dung San xuat nitric acid
Dung méi it b Séan xuét phan dam

Suwu tAm mot s& hinh dnh dé bao cdo, thuyét trinh vé Ging dung clla ammonia trong thuec tién.
St dung cac tinh chat vat li va hoa hoc dé gidi thich co' sd khoa hoc clia cic tng dung nay.

5.San xuat

Trong cong nghié€p, qua trinh san xudt ammonia thuong duge thue hién & nhiét ¢ 400 °C -
450 °C, ap sudt 150 - 200 bar, xdc tac Fe.

N2(g) + 3H2(g) =(to, p, xt)=> 2NH3(g) Arh°298 =-91,8kJ

Van dung ki€n thitc vé can bang hoa hoc, t0c d6 phan ng, bi€n thién enthalpy dé giai
thich cac diéu kién clla phan (ng sdn xudt ammonia, cu thé:

1. Néu tang hodc gidm nhiét d0 sé anh hudng dén sy chuyén dich can bang va tdc dd phan
Urng nhur thé nao?

2. Néu gidm ap sudt, can bang chuyén dich theo chiéu nao? Tai sao khong thurc hién & ap suat
cao hon?

3. Vai tro clla cht xdc tac trong phan tng la gi?
/11/ MUOI AMMONIUM
1. Tinh tan, s dién li

MOt s6 mubi ammonium phd bién:



NH4CI, NH4CI04 , NH4NO3, (NH4 )2S04, NH4H2P04, (NH4)2HPO4, NH4HCO3, (NH4)2Cr207
Hau hét cac mudi ammonium déu dé tan trong nurGe va phan li hoan toan ra ion.

Vi du: NH4Cl — NH4+ + Cl-.

H +
I
N ..
~ "H
N
H H

Hinh 5.3. Dang hinh hoc
cua ion ammonium

2. T4dc dung véi kiém - Nhan biét ion ammonium
Khi dun néng hon hgp mu6i ammonium vGi dung dich ki€m, sinh ra khi ammonia ¢ mui khai.
Vidu: (NH4)2S04 + 2NaOH =(to)=> Na2S04 + 2NH3 + 2H20

H*J ,
Phuong trinh ion rdt gon: NH; + OH — NH; + H,0

a— -

Thi nghiém: Nhan bi€t ion ammonium trong phian dam

Chudn bi: phan bén potassium nitrate va phan b6n ammonium chloride dang ran, dung dich
NaOH 20%, gidy pH; binh xit tia nwdc cdt, 2 Ong nghiém, kep go, dén con.

Tién hanh:
- Cho khodng 1 g phan bén potassium nitrate vao Ong nghiém (1) va khodng 1 g phan bén
ammonium chloride vao 6ng nghiém (2).
- Thém vao mOi 6ng nghiém khodng 3 mL nude cat, lac déu cho tan hét.
-Nho 1 mL dung dich NaOH 20% vao mOi 6ng nghiém, dun néng nhe trén dén con.
- Pua hai mau gidy pH da tAm wdt vao miéng mobi 6ng nghiém.
Quan sdt hién tuong va trd 10i cau hoi:
Dua vao dau hiéu nao d€ nh&n biét ion ammonium? Gidi thich bang phwong trinh ho4 hoc.
3. Tinh chat kém bén nhiét
Cac mudi ammonium déu kém bén nhiét va dé bi phan huy khi nung néng.
Vidu:
NHA4C] =(to)=> NH3 + HCI
NH4HCO3 =(to)=> NH3 + CO2 + H20
NH4NO3 =(TO)=>N20 + 2H20

& EM O BIET

Ammonium nitrate vira la phan bén nhung dong thoi ciing 1a chdt né do phan tng:
2NH4ANO3 =(to)=> 2N2 + 02 +4H20



Phan trng trén la nguyén nhan vu n6 kinh hoang tai nha kho chita khodng 2 700 tan
ammonium nitrate & cang Beirut (Lebanon) vao thang 8 nam 2020. Do vy, qu4 trinh bdo quan,
st dung ching phai tuan theo nguyén tac phong va chéng chay, nd.

4. Ung dung
Thuéc Phan bon Chat phu gia
long dom hoa hoc thirc phédm
Chét dénh sach Mot s6 ting dung clia Thudc bé sung
bé mat kim loai mual ammaonium chéat dién giai
g

a) So sanh phan tir ammonia va ion ammonium vé dang hinh hoc, s0 lién két cOng ho4 tri, sO
oxi hod clia nguyén ti nitrogen.

b) Viét phuong trinh hod hoc minh hoa tinh acid/base clla ammonia va ammonium.

- Phan tir ammonia c6 dang chép tam giac, phan tt chita ba lién k€t N-H phan cite va mOt cap
electron khong lién k€t trén nguyén ti nitrogen.

- C4c phan tir ammonia tao duoc lién két hydrogen véi nhau va véi nude.
Ammonia dé ho4 10ng va dé tan trong nude.
- Tinh base va tinh kh{r clla ammonia dugc (rng dung trong san xudt phan bén, nitric acid,...

« Mu6i ammonium dé tan, kém bén nhiét, tic dung vGi base, dwoe diing chtl yéu lam phan bon.

. VAn dung duoc kién thic vé can bang hoa hoc, td¢ d6 phdn ng, enthalpy cho phan ing tong
hop ammonia trong qud trinh Haber-Bosch.

- Nhan bi€t dugc ion ammonium trong phan dam.



Bai 6: MOT SO HOP CHAT CUA NITROGEN VOI OXYGEN

MUC TIEU:

- Phan tich dwoc nguOn goc cdc oxide clla nitrogen trong khong khi va nguyén nhan gay hién
tuong mura acid.

- Néu duge cdu tao clia HNO3, tinh acid, tinh oxi hoa manh trong mOt s6 (tng dung thue tién
quan trong cua nitric acid.
- Gidi thich dwoc nguyén nhan, hé qua ctia hién twong phu dudng.

r—,

F Y

Nim 1872, trong cuOn sach Khong khi va Mura, Robert Angus Smith (R6-bt An-bdt Smit) (nha
ho4 hoc nguoi Scotland) dé trinh bay chi tiét vé hién twong mura acid. Pén cudi nhitng nam
1960, mua acid da thue s dnh hwdng dén moi tridng cac vung rong 1on & Tay Au va Pong Bac
My. Ngay nay, mua acid tré thanh mot trong cdc tham hoa méi trirdng toan cau.

Vay mua acid 1a gi? Hop chat clia nitrogen v&i oxygen c6 vai tro gi trong hién twong d6?

/1/ CAC OXIDE CI’J—A NITROGEN

1. Cong thiic, tén goi

Oxide clia nitrogen duogre ki hi€u chung 1a NOx, mOt loai hop chat di€n hinh gay 6 nhiém khong
khi. Hop chdt NOx cé trong khong khila NO2, NO, N204, N20.

Oxide N,O NO NO, N,O,

Tén goi | Dinitrogen oxide | Nitrogen monoxide | Nitrogen dioxide | Dinitrogen tetroxide

2. Nguon goc phat sinh NOx trong khéong khi

Bén canh ngudn gdc tw nhién nhw nui Itra phun trao, chay rirng, mura dong kém theo sdm sét, sur
phan huy c4c hop chat hitu co, thi sy phét sinh NOx chtl yéu 1a do hoat ddng ctia con nguoi.

Cac nguOn gay phat thai NOx nhan tao tir hoat dOng giao thong van tai, san xudt cong nghiép,
nong nghiép, nha mdy nhiét dién va trong doi sOng.

Bang 6.1. Nguyén nhan hinh thanh NO, trong khéng khi

Loai NO, NO, nhiét NO, nhién ligu NO, ture thoi
(thermal —NO, ) (fuel —NO,) (prompt — NO, )
Nguyén | Nhiét d6 rét cao (trén 3 000 °C) Nitrogen trong Nitrogen trong khéng
nhantac | hodac tia Itra dién lam nitrogen | nhién liéu hoac sinh | khi tac dung v&i cac
thanh trong khéng khi bi oxi hoa: khéi!! két hop voi gbc ty do® (gbe
N, +O, = 2NO oxygen trong hydrocarbon, goc
khéng khi. hydroxyl,...).

NOx la mOt trong cdc nguyén nhan gay mura acid, sitong mu quang ho4, hi€u (rng nha kinh,
thling tAng ozone va hién tuwong phd dudng, 1am 6 nhi€ém moi truong.

3. Mira acid

1. Giai thich nguyén nhan phat thai NOX tir hoat d0ng giao théng van tai, nha may nhiét
dién, luyén kim, d0t nhién liéu. P& xudt cac bién phap nham cat gidm cac ngudn phat thai dé.



2. Swru tAm hinh anh vé anh hwdng clia mura acid d0i véi moéi trirong. PE xudt mot sO
gidi phap nham gidm thiéu nguy co gay mura acid.

Nude mua thong thuong cé pH khodng 5,6 chll yéu do cé carbon dioxide hoa tan tao méi
truong acid yéu. Khi nirde mura c6 pH nhd hon 5,6 thi goi 1a hién twong mura acid.

Té4c nhan chinh gay mura acid 14 SO2 va NOX, phat thai cht yéu do c4c hoat ddng cong nghiép,
nhiét dién, giao thong, khai thac va ch€ bién dau mo,...

VGi swrxic tdc cua cac ion kim loai trong khéi bui, khi SO2 va NOx bi oxi hod bdi oxygen, ozone,
hydrogen peroxide, g0c twr do,... rOi hoa tan vao nudrc, tao thanh sulfuric acid va nitric acid. Vi
du:

2502 + 02 + 2H20 =(xtc tac)=> 2H2S04
4NO2 + 02 + 2H20 =(xtc tac)=> 4HNO3
Cac giot acid li ti tao thanh theo mua roi xu6ng bé mat Trai Dat.

Mura acid gay tac dOng xau d0i voi moi trirong, con ngudi va sinh vat, ré rét nhat khi nude mura
c6 gi4 tri pH dwdi 4,5. Mura acid, anh hudng d€n sinh vét, 4n mon cac cong trinh xay dung, kién
trac béng d4 va kim loai,...

/1I/ NITRIC ACID

1. Cau tao

Nitric acid (HNO3) c6 cong thitc Lewis va cong thitc cdu tao nhw Hinh 6.1.
Pac di€m cdu tao clla phan i nitric acid:

- Nguyeén tir N c6 s6 oxi hod +5, 12 sO oxi hoa cao nhat clia nitrogen.

- Lién két O-H phan cuc manh vé phia nguyén tir oxygen.

- Lién k€t N -> o0 1a lién két cho nhén.

Hinh 6.1.

Cong thurc Lewis (a) va
céng thuc céu tao (b) cda
nitric acid

Tl dac di€m cdu tao, dw doan tinh tan va tinh chdt hoa hoc clia nitric acid.

2. Tinh chat vat li



Nitric acid tinh khi€t 1a chdt 10ng, khéng mau, cé khoi lwong riéng D = 1,53 g/mL. Nitric acid
noéng chdy & -4 2 °C va soi & 83 °C. Nitric acid béc khéi manh trong khong khi &m va tan vo han
trong nude.

3. Tinh chat hoa hoc

Vi€t phwrong trinh phan li va cdc phuwong trinh hod hoc minh hoa cho tinh chét acid manh clia
nitric acid.

a) Tinh acid
Nitric acid c6 kha nang cho proton, th€ hién tinh chat clia mOt acid Bronsted-Lowry.

Trong cong nghiép, nitric acid dwge st dung dé san xudt phan bon giau dinh dudng nhuw
ammonium nitrate, calcium nitrate.

NH3 + HNO3 — NH4NO3

CaC0O3 + 2HNO3 — Ca(N03)2 + CO02 + H20
Ammonium nitrate cung cap nguyén td nitrogen ¢ ca dang ammonium va ca dang nitrate.
b) Tinh oxi hod
Phan tt nitric acid chita nguyén tir nitrogen c6 s6 oxi hod cao nhat (+5) nén nitric acid c6 kha
nang nhén electron, thé hién tinh oxi hoa manh.
Do c6 tinh oxi hoa manh, nitric acid thudng duoc st dung dé pha mau quang trong viéc nghién
cltu, xdc dinh ham lwong cac kim loai trong quang.

& EM CO BIET

Ung dung néi bat clia nitric acid dac
. O dang dam déc, nitric acid duoc dung dé sdn xuét thude nd trinitrotoluene (TNT),
nitroglycerin va thuOc sting khong khéi cellulose trinitrate. Trong cac hop chat dé, tinh oxi ho4
cla nitric acid dwoce bdo Iwu & cac goc nitrate va tham gia vao phdn g chay, nd.
+ Nitric acid ddc tao vGi hydrochloric acid déc hon hop c6 tinh oxi hoa manh (thuwong goi la
nude cong toan - aqua regia) cé kha nang hoa tan vang, platinum.
Vidu:

Au + HNO3 + 3HCl =(to)=> AuCl3 + NO + 2H20

Phan rng hoa tan vang, platinum trong nurGc crdng toan duoe st dung phd bién & nhiéu
phong thi nghiém nghién cttu.

/1117 HIEN TUONG PHU DUONG

Nguyén nhan clia hién twong phtt dudng 1a do sy dw thira dinh dudng da cung cap ngudn thic
an doi dao cho sinh vat phu du phét tri€n rat manh.

Thong thuong, khi hAm lwong nitrogen trong nuGe (bao gOm ion nitrate, nitrite, ammonium)
dat 300 microg/L va ham lwgng phosphorus (cdc dang ion phosphate) dat 20 pg/L sé gay ra
hién twong phu dudng.

Nguon dinh dudng & ao, ho thuomg c6 ngudn gdce tir nrde thai (nong nghiép, cong nghiép va
sinh hoat) dwoc dua dén ao, ho thong qua cac cdng dan nuwde c6 dinh hodc do chdy tran trén
mat dat khi mua, 1ii. Bén canh d6, & nhiéu dam nuoi trong thuy san, si duw thira thitc 4n chin
nuoi cling tao ra s du thira dinh dudng.



Hién tuong phu dudng gay can trd sirhdp thu 4nh sang mat troi vao nude, 1am giam su quang
hop clia thure véat thuy sinh. Rong, tAo phat tri€n manh gay thi€u ngudn oxygen tram trong cho
cac loai khéc (déc biét 1a tom, c4), gay mat can bang sinh thai. Ngoai ra, x4c rong, to phan hlly
gay 6 nhiém moi treong nuwde, khong khi va tao chat biin 1ang xudng long ao, ho.

Hinh 6.2. Ao, h6 c6 hién tuong phu dudng do 6 nhiém

1. Néu céc bién phap nham han ché hién twong phu dudng xdy ra & cac ao, ho.

2. Hay mo ta dac diém clla ao, ho c6 hién twong phu dudng va dé xudt cach cai tao.

- Sur phat thai cédc oxide clia nitrogen trong khéong khi chti yéu do c4c hoat dOng ctia con nguoi
nhur giao thong van tai, nhiét dién, san xudt cong nghi€p, nong nghi€p va doi song.

- Nguyén nhan gay hién twong mua acid do c6 sy phat thai qua nhiéu khi SO2 va NOx tir san
xudt cong nghiép, giao thong,...

» Nitric acid 14 acid manh va cé tinh oxi hod manh.

- Lién hé duoc tinh chdt ho4 hoc clia nitric acid trong mOt s6 quy trinh sdn xudt hoa chat.
« Gilt gin m6i trrtong nwde cuia cac ao, ho trong khu vire em sinh sOng va tham gia cai tao nhitng
a0, h0 c6 hién twong phl dudng.



Bai 7: SULFUR VA SULFUR DIOXIDE

MUC TIEU

- Néu duoc cic trang thdi twnhién clla nguyén t0 sulfur.

- Trinh bay duoc cdu tao, tinh chat vét li, hoa hoc co'ban va (tng dung cla sulfur don chat.

- Thue hién dugc thi nghiém chltng minh sulfur don chat vira cé tinh oxi hod vira cé tinh khtr. -
Trinh bay duoc tinh oxi ho4, tinh khir va (tng dung cla sulfur dioxide.

- Trinh bay duoc sy hinh thanh sulfur dioxide do tdc d0ng clia con ngwoi, tir nhién, tac hai cua
sulfur dioxide va mdt s6 bién phap lam gidm thi€u lwong sulfur dioxide thai vao khong khi.

{'_ )

Trong cong nghiép, sulfur 14 nguyén liéu ban dau, con sulfur dioxide 14 hop chat trung gian
trong qua trinh san xudt sulfuric acid. Bén canh d6, sulfur dioxide ciing 14 mOt tdc nhan gay 6
nhi€ém khong khi.

VAy, tinh chat co'ban clia sulfur, sulfur dioxide 1a gi va lam thé nao d€ gidm thi€u tac hai clia
sulfur dioxide d6i v4i méi truong?

/1/ SULFUR

1. Trang thai twnhién

Sulfur (luu huynh) 1a nguyén t6 phd bién thir 17 trén vo Trai Dat, chi€m khodng 0,03-0,1%
khoi lwong, tOn tai & bOn dang dong vi bén: 32s (94,98%), 33s (0,76%), 3<s (4,22%) va 36s
(0,02%)(1). Trong tw nhién, sulfur tOn tai & cd dang don chat va dang hop chat. Pon chat
sulfur dwge phan bo & viing l1an can ndi Itta va sudi nuwde noéng,... Hop chat sulfur gom cac
khoang vat sulfide, sulfate, protein,...

Sulfur duoc gidi phong ra khoi 16i Trai Pat chti yéu ¢ dang sulfur dioxide (SO2 ) va hydrogen
sulfide (H2S) khi nui Itta hoat dOng. Sau d6, hydrogen sulfide chuyén hod thanh mudi sulfide it
tan (tao thanh cac khoang vat pyrite, chalcopyrite,...) va sulfur dioxide chuyén hoa thanh mu6i

sulfate cta calcium, barium (tao thanh cac khoang vat nhu thach cao) (Hinh 7.2). Trong co thé
nguoi, sulfur chi€m khodang 0,2% khoi lwong, cé trong thanh phan nhi€u protein va enzyme.

Hinh 7.1. Ba sulfur & khu vue gén ndi lira



Chu sa, than sa Thach cao
(Hg5) (CaS0,.2H,0)

Hinh 7.2. Céc khodng vét chd yéu
cla sulfur trén vé Trai Dat

1. Ké tén mot Urng dung thue tién clla quéng pyrite, thach cao, sulfuric acid ma em biét.
2. Cau tao nguyén ti, phan tir

a) Cdu tao nguyén tir

1. Viét c&u hinh electron clla nguyén tir's (Z = 16) va bi€u dién sir phan bd electron vio
cac 0 orbital.

2. Dyra vao cdu hinh electron va d0 4m di€n clla nguyén ti S, hay dua ra du dodn vé:
a) SO oxi ho4 thap nhét, cao nhat clia nguyén tit' s trong hop chat.
b) Tinh oxi ho4, tinh kht cua sulfur.

Nguyeén t0 sulfur & 6 sO 16, nhém VIA, chu ki 3 trong bang tudn hoan. Nguyén t sulfur cé d0
am dién la 2,58. Sulfur c6 tinh phi kim.

Sulfur tao ra nhi€u hop chat vdi cac s6 oxi hod khac nhau tir -2 dén +6, vi du: H2S, SO2, SO3,...
b) Cdu tao phan twr

Phan t sulfur gdm 8 nguyén t (S8) c6 dang vong khép kin. MOi nguyén t sulfur lién két voi
hai nguyén tt bén canh bang hai lién két cdng hoa tri khong phan cue. Lién két S -S c6 ning
lwong lien két bang 226 kJ/mol va d6 dai lién két 1a 205 pm.

Trong phan (tng ho4 hoc, phan tit sulfur dwoc viét don gidn 1a S.

Hinh 7.3. Phén ttr sulfur S



2. Trong tinh thé sulfur, cac phan tir S8 twong tac vi nhau bang luc van der Waals yéu.
Hay dy dodn vé nhiét d0 néng chdy (cao hay thap) clia don chat sulfur.

3. Tinh chat vat li
bon chat sulfur c6 hai dang thu hinh: dang ta phuong (bén &' nhiét dd thuong) va dang
don ta.
Sulfur khong tan trong nude, it tan trong alcohol, tan nhi€u trong carbon disulfide.
Sulfur néng chay & 113°C va séi & 445°C.

& EM cO BIET
« Sulfur ta phuong va sulfur don ta khac nhau vé su sap x€p cac phan tir S8 trong tinh thé
(Hinh 7.4).
- Tinh chat dé néng chay cta sulfur duoc Gng dung trong cong nghé khai thac sulfur tir mo
theo phwong phép Frasch (Pho-rat).
Nguyén tac clia phwong phap nay la ho4 10ng sulfur ngdm duwdi dat bang hoi nuwde siéu nong (&
khodng 180°C) véi ap sudt cao, sau d6 k&t hop véi bom khong khi nén dé day sulfur 10ng trao
1én mat dat theo dwong 6ng dan.

>95,5°C
3 f 0
<9559%C N
a) Dang ta phuong b) Dang don ta

Hinh 7.4. Tinh thé sulfur

4. Tinh chat ho4 hoc

Khi tham gia phan g hoa hoc, sulfur c6 thé th€ hién tinh oxi hoa hodc tinh khir. Trong thure
t€, hau hét cac phan Ung cla sulfur chi xay ra khi dun néng.

a) Tdc dung vai hydrogen va kim loai

Thi nghiém: Sulfur tic dung véi sat (iron)

Chudn bi: bot sulfur, bot iron, 6ng nghiém, kep g6, dén con, bong.

Tién hanh:

- TrOn déu bOt sulfur véi bot iron theo ti 1€ khoi lwong khoang 1:1,5.

- Lay khodang 2 g hon hop vao Ong nghiém kho chiu nhiét, diing bong nit miéng 6ng nghiém.

- Ho'néng déu ntta dudi Ong nghiém trén ngon Itta dén cOn, sau d6 dun tdp trung vao phan
chtra hon hop.

Quan sdt, mé td hién tuong va thue hién yéu cdu sau:



Duw doan san phém tao thanh sau thi nghi€ém, viét phuong trinh héa hoc clia phan ting va xac
dinh chat oxi héa, chat khtr.

O nhiét dd cao, sulfur tc dung véi hydrogen tao thanh hydrogen sulfide:
H2(g) + S(s) =(to)=> H2S(g) Arh°298 =-20,6 kJ

Sulfur tic dung vGi thuy ngan (mercury) ngay O nhiét ¢ thuong, tic dung véi nhi€u kim loai
khac & nhiét d0 cao, tao thanh muoi sulfide:

Hg + S — HgS
2AI + 3S =(to)=> AI2S3
Phan Gng ctia mercury v6i sulfur duge str dung dé xtr li mercury roi véi.
b) Tdc dung voi phi kim

Thi nghiém: Sulfur tac dung voi oxygen

Chudn bi: bOt sulfur, binh khi oxygen; muoi sat, den cOn, nut cao su.
Tién hanh:

- Lay mOt it bOt sulfur vao mudi sat (¢4 cam xuyén qua nut cao su).

- Honéng mudi st trén ngon Itta dén con dén khi sulfur noéng chdy va chay mOt phan trong
khong khi.

- Pua nhanh mubi sat vao binh khi oxygen.
Quan sdt va thure hién cdc yéu cdu:
1. Viét phuong trinh hod hoc va xdc dinh chat oxi hod, chat khtr,
2. Nhén xét mitc 0 phan Ung chdy cla sulfur trong khong khi va trong khi oxygen.
O nhiét do thich hop, sulfur tac dung v6i mot s6 phi kim nhu fluorine, oxygen,..
S(s) + 3F2(g) — SF6(g) Arh°298 =-1220,5k]
S(s) + 02(g) =(to)=>S02(g) Arh°298 =-296,8 kJ

3. Trong phan (ng cla sulfur v4i hydrogen, nhom (aluminium), thuy ngan (mercury) va
fluorine, hiy xac dinh sy thay d6i s6 oxi hoa clla nguyén tir cac nguyén td. Sulfur 1a chat oxi hoa
hay chat khu?

5. I'J“ng dung

Luwu hoa cao su San xuat sulfuric acid

Mét s6 trng dung

clia sulfur San xuét thudc trir sau,
thudc diét ndm

San xuat diém, thudc nd

Swu tAm thong tin va trinh bay vé rng dung ctla mOt hop chat cé chita nguyén t6 sulfur
trong thue tién.

/11/ SULFUR DIOXIDE



1. Tinh chat vat li

O diéu kién thuwong, sulfur dioxide (S02) 1a chat khi khong mau, ndng hon khong khi, mui hac,
tan nhiéu trong nuée (& 20 °C, 1 lit nwde hoa tan dwoce 40 lit khi sulfur dioxide).

Sulfur dioxide 14 khi dQc, hit thd khong khi chita sulfur dioxide virot ngudng cho phép sé gay
viém duong ho hap.

2. Tinh chat hoa hoc

1. Sulfur dioxide 14 oxide acid (acidic oxide). Vi€t phwong trinh ho4 hoc minh hoa.

2. Dua vao s6 oxi hod clia sulfur trong hgp chat sulfur dioxide, hay dw do4n tinh oxi hoa,
tinh khtr ctia sulfur dioxide.

a) Tinh oxi hod
Sulfur dioxide tac dung v&i hydrogen sulfide tao thanh sulfur va nuée.
S02 + 2H2S — 3S + 2H20

Trong thure tién, phdn Ung trén duwoe dung d€ chuyén hoa hydrogen sulfide trong khi thién
nhién thanh sulfur.

b) Tinh khtr

Sulfur dioxide tac dung vGi nitrogen dioxide (NO2) khi ¢6 xtc tac nitrogen oxide dé chuyén hoa
thanh sulfur trioxide.

S02 + NO2 =(xuc tac)=> S03 + NO

Trong khong khi, sulfur dioxide truyén ho4 thanh sulfur trioxide, sau d6 k€t hop véi hoi nude
tao thanh sulfuric acid. Pay 1a phan tng gidi thich qu4 trinh hinh thanh mua acid khi khong khi
bi 6 nhi€ém béi sulfur dioxide.

I

3
* 4. Hay xé4c dinh sy thay d6i sO oxi hoa clla nguyén tir cic nguyén td va vai tro clia sulfur
dioxide trong phan Utng clia sulfur dioxide véi hydrogen sulfide va nitrogen dioxide.

3. Ung dung
Sulfur dioxide 14 chdt trung gian quan trong trong qua trinh san xudt sulfuric acid.

Do c6 kha nang tay trang va diét khudn, sulfur dioxide dwoc str dung dé tay trang bot gidy,
kh(r mau trong san xudt duong, chdng ndm mdéc cho sdn pham may tre dan,...

Trong nghién clty, sulfur dioxide 160ng 14 mOt dung mdi phan cure, duge st dung dé thue hién
nhiéu phan ng.

& EM CO BIET

O nhiéu lang nghé san xudt may tre dan, sulfur dwgce dot chay dé tao ra sulfur dioxide, mOt tac
nhan c6 kha niang chéng méc va tdy trang san phdm may tre dan. Qua trinh d6t chay sulfur tai
cac lang nghé thu cong gay anh huwdng dén sttc kho€ con ngwdi va 6 nhiém moi truong.

4. Sulfur dioxide va 6 nhiém méi truOng
a) Nguon phdt sinh sulfur dioxide

Sulfur dioxide dwoc sinh ra tir cd nguOn tw nhién (khi thai ni Itta) va nguon nhan tao.



Trén toan thé gii, nguon sulfur dioxide twnhién chi€m wu thé, nhung & cac khu vue dé thi va
cong nghiép, ngudn nhan tao chi€m wu thé.

Nguon sulfur dioxide nhan tao chll yéu sinh ra tlr qu4 trinh d0t chay nhién liéu c6 chira tap
chat sulfur (than d4, ddu mo), d0t quang sulfide (galen, blend) trong luyén kim, dot sulfur va
quang pyrite trong san xudt sulfuric acid,...

b) Tdc hai

Sulfur dioxide 1a mOt trong cac tac nhan lam 6 nhi€ém khi quyén, gay mura acid va viéem duong
hé hap & nguoi,...

¢) Bién phdp cdt gidm phdt thdi sulfur dioxide vao khi quyén

Dua trén cic nguOn phat sinh sulfur dioxide do hoat ddng clia con ngudi, cac bién phap dé cat
giam sy phat thai khi nay duoc dé xudt nhuw sau: ting cuong st dung c4c ngudn ning luong
mdi, niang lwong sach, ning lwong tai tao; st dung ti€t ki€m, hiéu qua ngudn tai nguyén thién
nhién; cai ti€n cong nghé sdn xudt, c6 bién phap xtr1i khi thai va tai ch€ cac sdn pham phu c6
chira sulfur.

& EM O BIET

Bang 7.1. Ham luong cho phép
téi da clia SO, va NO,
trong khéng khi (1)

Théng sé (ug/m’) | SO, | NO,
Trung binh 24qid | 125 | 100
Trung binh nam 50 40

Gia tri trung binh 24 gi® va trung binh nam 1an Iwot 14 gid tri trung binh clia cdc gid tri do duoc
trong khoang thoi gian 24 giolién tuc (mOt ngay dém) va trong khoang thoi gian mOt nam.
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5.
a) Trinh bay (tng dung cta sulfur dioxide. Gidi thich.

b) K€ tén mOt s6 ngudn phat thai sulfur dioxide vao khi quyén s6 bién phap nham cat gidm sy
phat thai d6. Em hiy dé xuat mot

- Nguyén t6 sulfur tOn tai trong tw nhién & ca dang don chat (mo sulfur) va dang hop chat
(quang sulfide, sulfate,...).

- Pon chét sulfur thé hién tinh oxi hoa (tac dung v6i hydrogen, kim loai) va tinh khtr (tac dung
véi oxygen, fluorine).

» Sulfur dioxide vira c6 tinh oxi ho4, vira c6 tinh khtt. Sulfur dioxide 14 tac nhan gay 6 nhiém
khong khi, dugc sinh ra tlr nii Itta va cac hoat ddng clia con nguoi.

. irng dung cla sulfur: sdn xudt sulfuric acid, Iuu hoa cao su, sdn xudt diém, thuéc nod, thude
trir sau, di€t nam,...



+ Gidi thich dwgc qua trinh hinh thanh mua acid tlr sulfur dioxide.

- Pé xudt duwgc mot s6 bién phap dé cat gidm su phat thai sulfur dioxide vao khi quyén.



Bai 8: SULFURIC ACID VA MUOI SULFATE
MUC TIEU

- Trinh bay dwoc tinh chat vat li, cach bdo quan, st dung va nguyeén tac xir li so' bd khi bdng
acid.

- Trinh bay duoc cdu tao phan ttr H2S04; tinh chat vatli, tinh chdt ho4 hoc co' ban, (tng dung
cua dung dich sulfuric acid lodng, dung dich sulfuric acid dac va nhitng ltru y khi st dung
sulfuric acid.

- Thure hién duge mot sO thi nghiém chiing minh tinh oxi hod manh va tinh hao nude ctia dung
dich sulfuric acid dac.

- Van dung duoc kién thite vé nang lwong phan g, chuyén dich can bang, van dé bao vé moi
truong d€ gidi thich cac giai doan trong qua trinh sdn xudt sulfuric acid theo phwong phap ti€p
xuc.

- Néu duoc tng dung cia mOt s6 mudi sulfate quan trong: barium sulfate, ammonium sulfate,
calcium sulfate, magnesium sulfate va nhén bi€t dwoc ion so2 - trong dung dich bang ion Ba2 +.

Sulfuric acid 12 ho4 chat quan trong hang dau trong cong nghiép, dugc str dung ca & dang dung
dich lo4ng va dung dung dich dac dya trén nhirng tinh chat khac biét.

Vay, dung dich sulfuric acid loang va dung dich sulfuric acid dac c6 nhitng tinh chdt quan trong
nao?

Can luu y diéu gi khi bdo quan va str dung acid nay d€ ddm bao an toan?
/1/ SULFURIC ACID

1. cau tao phan twr

Il
HO—S—OH

Phan ti sulfuric acid (H2S04) c6 cong thitc cau tao:

Vi cdu tao gom cédc nguyén ti hydrogen linh d0ng va cac nguyén tir oxygen c6 d0 am dién 16m,
gitta cac phan t sulfuric acid hinh thanh nhiéu lién két hydrogen.

NN
S S
. L W

Hinh 8.1. Lién két hydrogen giita cdc phén ti sulfuric acid
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a) Dura vao cdu tao, cho bi€t phan tir sulfuric acid c6 kha ning cho bao nhiéu proton khi déng
vai tro la acid.

1.

b) Dura vao trong tac gitta cdc phan t, hiy du doén sulfuric acid 12 chat 10ng dé bay hoi hay
khé bay hoi.



2. Tinh chat vat li

O diéu kién thudng, sulfuric acid 1a chat 16ng sanh nhw ddu, khong mau, khong bay hoi, c6 tinh
hut &m manh.

Dung dich sulfuric acid 98% c6 kh&i lwong riéng 1,84 ¢/cm3 , nang gan gap hailan nude.
Sulfuric acid tan v6 han trong nudc va tod rot nhi€u nhiét. Do vay, tuyét d0i khong tuy pha
lodng sulfuric acid. Khi pha loing dung dich sulfuric acid dac, d& dam bao an toan phai rét tir tir
dung dich sulfuric acid dac vao nude, vira rét vira khudy (khong lam nguoc lai).

i 2594 —L

a) Cach phalodng khéng an toan b) Cach pha loang an toan
Hinh 8.2. Cach pha lodng dung dich sulfuric acid dac

& EM CO BIET

Sulfuric acid dwge st dung lam chat hit &m trong cac binh hit &m d€ lam kho nhiéu chét.
Dung dich sulfuric acid ddc ciing dugc st dung trong cac binh rtra khi dé€ tach loai hoi nuée c6
1an trong cac chat khi nhu chlorine, carbon dioxide, sulfur dioxide,...

3. Quy tac an toan
a) Bdo qudn
Sulfuric acid dwoe bao quan trong chai, 10 c6 nut day chat, dat & vi tri chac chan.

Pat chai, 10 dung dung dich sulfuric acid ddc cach xa cac 10 chira chat dé gay chay, né nhw
chlorate, perchlorate, permanganate, dichromate.

A CAUTION

—< | Sulfuric
.. =8 | Acid

Hinh 8.3. Ki hi¢u canh bao sur
nguy hiém cla sulfuric acid

b) Strdung

Sulfuric acid gay bong khi roi vao da, do vay khi stt dung can tuan thul cac nguyén tac:
(1) Str dung gang tay, deo kinh bao hd, mac 4o thi nghiém.

(2) Cam dung cu chac chan, thao tac can than.

(3) Khong ti, dé chai dung acid 1én miéng cOc, Ong dong khi rét acid.



(4) Str dung lwong acid vira phdi, lwong acid con thira phdi thu hoi vao 1o dung.
(5) Khong duge do nwde vao dung dich acid dac.

¢) So ctru khi bong acid

Khi bi bdng sulfuric acid can thue hién so cltu theo cac bude sau:

(1) Nhanh chéng rira ngay véi nude lanh nhi€u 1an dé lam gidm Iwong acid bam trén da. Néu bi
bOng & viing mat nhung acid chwa ban vao mat thi nham chat mat khi ngam rira. Néu acid da
ban vao mat thi up mat vao chdu nwde sach, m& mat va chdp nhiéu lan dé rira acid.

(2) Sau khi ngam rira bang nudre, can ti€én hanh trung hoa acid bang dung dich NaHCO3 loang
(khodng 2%).

(3) Bang b6 tam thoi vét bong bang biang sach, cho nguwdi bi bdng uéng bu nude dién giai roi
dwa dén co'sdy t€ gan nhat.

2.
a) Néu cac luu y bat budc d€ ddm bao an toan khi st dung dung dich sulfuric acid dac.
b) Hay cho biét y nghia ctia ki hiéu canh bdo & Hinh 8.3.
4. Tinh chat hoa hoc
a) Dung dich sulfuric acid lodng
Dung dich sulfuric acid lodng c6 day du tinh chat cia mot acid manh.

1. Em hay cho biét céc tinh chdt ho4 hoc co'ban clia mot acid.

2. Viét phurong trinh hoa hoc minh hoa tinh acid cia dung dich H2S04 loéng véi: kim
loai Fe, bOt MgO, dung dich Na2C03, dung dich BaCl2.

& EM cO BIET

Dung dich sulfuric acid loing duoc str dung pho bién d€ tao moi trudng acid cho nhiéu phan
Ung trong cong nghiép va nghién ctu.
- San xudt copper(Il) sulfate:
2Cu + 02 + 2H2S04 — 2CuS04 + 2H20
-Chudn d0 permanganate:
5H2C204 + 2KMnO4 + 3H2S04 — 10C02 + K2504 + 2MnS04 + 8H20

- San xudt acquy chi:

Pb + Pb0O2 + 2H2S04 — 2PbS04 + 2H20
b) Dung dich sulfuric acid dac
+ Tinh acid
Dung dich sulfuric acid ddc c6 tinh acid manh va khé bay hoi, dwge st dung dé diéu ché mot
s0 acid dé bay hoi.
Vi du: Dung dich sulfuric acid ddc dugc diing trong cong nghiép dé diéu ché HF bang cach tac
dung v&i quang fluorite.



CaF2 + H2S04 =(250 °C)=> CaS04 + 2HF

« Tinh oxi hod

Thi nghiém: Pong (copper) tac dung véi dung dich sulfuric acid dac, néng

Chudn bj: ddng 14 hodc phoi bao, dung dich sulfuric acid 70%; 6ng nghiém, kep gb, den con,
bong tdm dung dich NaOH loang.

Tién hanh:

- Cho vai l4 d6ng da cat nho vao Ong nghiém, thém ti€p khodng 3 mL dung dich H2S04 70%,
dung bong da tdm dung dich NaOH lo4ng nit miéng Ong nghiém.

- Ho'néng déu phan 6ng nghiém chira dung dich trén ngon Itta dén cOn, sau dé dun tap trung
vao day Ong nghiém.

Luu y: Dung dich sulfuric acid dac roi vao da sé gay bOng nang, can can than khi str dung.
Quan sdt, mé td hién tuong xdy ra va thure hién yéu cdu sau:

1. Vi€t phuwong trinh hoa hoc clia phan rng va xac dinh chat oxi hoa, chat khir.

2. Nhén xét vé kha ning phan g ctia dung dich sulfuric acid ddc, néng vdi copper.

Dung dich sulfuric acid dac thé hién tinh oxi hoa manh, nhat la khi dun néng, kém theo su gidm
sO oxi hod clia nguyeén tu sulfur:

6 4 0 6 .
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S+2e— S S +6e— S S +8e— S

Dung dich sulfuric acid ddc, néng oxi hoa dwoce nhi€u kim loai, phi kim va hgp chat.
Vidu:
Cu + 2H2S04 =(to)=> CuS04 + S02 + 2H20
C + 2H2S04 =(to)=> C02 + 2S02 + 2H20
2KBr + 2H2S04 =(to)=> K2S04 + Br2 + SO2 + 2H20

« Tinh hdo nuoc

Thi nghiém: Dung dich sulfuric acid dac tac dung voi duong mia

Chudn bj: duwdng mia (C12H22011), dung dich sulfuric acid dac; c6c thuy tinh loai 100mL.
Tién hanh:

- Lay khoang 10g duwong mia cho vao cOc.

- Nhd déu trén bé mat duwong mia khodng 2mL dung dich sulfuric acid dac.

Luu y: Dung dich sulfuric acid déc roi vao da sé gay bOng nang, can can than khi st dung.
Quan sdt, mé td hién turong xdy ra va thue hién yéu cdu sau:

1. Viét phuong trinh hod hoc ctia cdc phdn rng xay ra trong thi nghiém.

2. Dur doan hién twong khi cho dung dich sulfuric acid dac ti€p xtic voi cic carbohydrate khac
nhu cellulose (gidy, bong), tinh b0t (gao).

Dung dich sulfuric acid ddc c6 kha nang 1ay nuwde tir hop chit carbohydrate va khién chiing hoa
den (hién twrong than hod).



&

3.

a) Vi€t phuong trinh hoa hoc cla phan tng khi cho 1an Iwot cac chat ran sodium chloride
(NaCl), sodium bromide (NaBr) tac dung véi dung dich sulfuric acid dac.

b) Chi ra vai tro clia sulfuric acid trong moi phdn tng dé.

5. Ung dung
San xuéat San xuét Ché bién
thube nhuém chéat tay rira dau mé
San xuat . San xuét
phén bén Vi BULING SNng muéi, acid
cua sulfuric acid
3 X ] San xuat
San xuat giay San xuét chét déo, HES

to soi

Swu tAm tai liéu va trinh bay vé cac ing dung cua sulfuric acid trong cac nganh san xudt
va d0i sOng. Vi sao sulfuric acid 14 hod chat c6 tAm quan trong bac nhat?

4. Dung dich sulfuric acid dac duoc st dung d€ san xudt phosphoric acid va phan bén
superphosphate tir quang phosphorite va apatite. Hay viét phwong trinh hoa hoc ctia phan trng
gitta dung dich sulfuric acid dac véi Ca3(P04 )2 trong hai quang trén.

6. San xuat

Trong cong nghiép, sulfuric acid chil yéu dwge sdn xudt bang phwong phép ti€p xuc, di tlr
nguyén li€u chinh 14 sulfur, quang pyrite (chtta FeS2).

Phuong phép ti€p xdc gom ba giai doan chinh.
« Giai doan 1: sdn xudt sulfur dioxide
Tuy thudc vao ngudn nguyeén liéu, sulfur dioxide dwge sdn xudt bang cach dot chay sulfur,
pyrite hodc quang sulfide trong 16 d0t bang khong khi.
S(s) + 02(g) =(to)=> S02(g)
4FeS2(s) + 1102(g)=(to)=> 2Fe203(s) + 8S02(g)
« Giai doan 2: sén xudt sulfur trioxide
Oxi hoa sulfur dioxide bang khong khi du & nhiét ¢ khodng 450 °C, 4p sudt 1 - 2 bar, xtc tac
vanadium(V) oxide (V205), hiéu sudt dat trén 98%:
2502(g)+ 02(g) <=(V205, to)=> 2503(g)
- Giai doan 3: Hap thu sulfur trioxide bang sulfuric acid ddc, tao ra oleum (hOn hop céc acid cé

cong thitre chung dang H2504.nS03). Sau d6, pha loang oleum vao nude thu dugce dung dich
sulfuric acid loang.

/11/ MUOI SULFATE



1. 'ng dung

San xuét phan dam San xuét thach cao
(ammonium sulfate) (calcium sulfate)

San xuat chéat
can guang
(barium sulfate)

San xuat khoang chat bo sung
cho phéan bén, thirc an gia suc
(magnesium sulfate)

Ung dung clia

mudi sulfate

Tim hi€u thém va trinh bay vé cac rng dung clla mudi sulfate ma em biét.
2. Nhan biét

Thi nghi€ém: Nhan bi€t ion s o i bang ion Ba2+

Chudn bj: dung dich Na2S04, dung dich BaCl2; 6ng nghiém, kep go.

Tién hanh:

- Lay khoang 1 mL dung dich Na2S04 cho vao 6ng nghiém.

- Nho vai giot dung dich BaCl2 vao 6ng nghiém, 1ac nhe.

Quan sdt hién tuong xdy ra va thuce hién cdc yéu cdu:

1. Viét phuong trinh hod hoc dang phan ti va ion rit gon.

2. Dur doan hién twong khi nho dung dich BaCl2 vao 6ng nghiém dung dung dich H2S04 loéng.

Hinh 8.6. Phan tmg gitra
Na,SO,, va BaCl,

5. Trinh bay phwong phép hoa hoc dé phan biét cac cap dung dich sau:
a) BaCl2 va NaCl;
b) H2S04 loang va HCl.

- Dung dich sulfuric acid lo4ng c6 cac tinh chat chung cla acid.

- Dung dich sulfuric acid dac 1a chat 10ng sanh, c6 tinh hut &m manh, hao nude, dé gay bong.



- Dung dich sulfuric acid dac c6 tinh acid manh v tinh oxi hod manh, oxi hoa nhi€u don chat va
hop chat, nhat 1 khi dun néng.

- Sulfuric acid va cac mu0i sulfate c6 nhi€u (rng dung quan trong trong cac nganh san xudt
nong nghiép, cong nghiép, dwge phadm, ché bi€n dau md,...

+ Sulfuric acid dwoc sdn xudt chl yéu bang phuong phap ti€p xuc: san xudt sulfur dioxide, san
xudt sulfur trioxide, hdp thu sulfur trioxide bang dung dich sulfuric acid dac.

Bdo quan va st dung sulfuric acid an toan, bi€t cach so citu cic trueong hop bong acid.



Bai 9: ON TAP CHUONG 2
/1/ HE THONG HOA KIEN THUC

NITROGEN

SULFUR - SULFUR DIOXIDE

Nitrogen la nguyén té phd bién, gop phan
tao nén sy sbng trén Trai DAt

Céau hinh electron lép ngeai cung cua
nguyén tir: 2s22p3,

S06 oxi hoa thuéng gép:
=3, 0, +1,+2, +3, +4, +5.

Phan tr nitrogen gém 2 nguyén tir lién két
v@inhau bang lién kétba bén vitng (N=N).
Pon chét nitrogen kha tro & nhiét dé

thuréng, hoat d6ng hoa hoc manh hen khi
dun ndng va co xuc tac.

Ban chét nitrogen thé hién tinh oxi hoa va
tinh khir.

Sulfur

» Sulfur Ia nguy&n té phé bién trén Trai Dat, tén tai
& ca dang don chét va hop chat.

« Céu hinh electron Iép ngoai cung: 3s23p*,
* S0 oxi hoa thueng gdp: =2, 0, +4, +6.

* Phan tr dang mach véng gém 8 nguyén tir (Sg)
va twong dbi bén.

» Sulfur thé hién ea tinh oxi hoa va tinh khir.
Sulfur dioxide

- Sulfur dioxide phat thai ra méi truang tir qua
trinh d&t chay nhién liéu (than da, ddu ma), dét
chay sulfur va khoang vat sulfide, ...

+ Sulfur dioxide c6 tinh chit cua oxide acid, ¢é
tinh oxi hoa va tinh khdr.

AMMONIA « MUOI AMMONIUM

SULFURIC ACID » MUOI SULFATE

Ammonia

Phan tir ammonia cé dang chop tam giac,
phén tir con 1 cdp electron khéng lién két.

Khi ammonia ¢é mui khai, dé& tan trong
nudc, dé hoa léng; ammonia cé tinh base
va tinh khir.

Ammonia dugc san xuat tir nitrogen va
hydrogen theo qua trinh Haber-Bosch.

Muéi ammonium

Mudi ammonium thwéng d& tan trong
nude va kém bén nhiét.

lon ammonium dugc nhan biét bang phan
(rng v&i kiem, sinh ra khi co mui khai.

Sulfuric acid

» Dung djch sulfuric acid loéing c6 ddy du tinh chat
clia mét acid manh.

» Dung dich sulfuric acid dac cé tinh hao nuée, co
kha nang gay bdng, co tinh acid manh va tinh
oxi hoa manh,

+ Bao quan, s dung sulfuric acid dac phai tuan
theo quy tdc dam bao an toan, phong chéng
chay, nd.

» Sulfuric acid duge san xudt tir cac nguyén liéu
chinh: sulfur, quang pyrite.

Mubi sulfate

» Cac mudi sulfate cé nhiéu (rng dung thuc tién:
ammonium sulfate, barium sulfate, calcium
sulfate, magnesium sulfate,...

* lon sulfate trong dung dich dugc nhan biét bang
ion Ba2*,

MOT SO HO'P CHAT VOI OXYGEN CUA NITROGEN

Oxide cla nitrogen
Cac oxide cua nitrogen Ia mét trong s6 cac tac nhén chinh gdy 6 nhiém khéng khi va gdy

mua acid.

Nitric acid
Nitric acid la chét I6ng, tan tét trong nuéc, boc khéi trong khéng khi am.
Mitric acid co tinh acid manh va tinh oxi hoa manh.




/11/ LUYEN TAP

Cau 1. Phan tt nitrogen c6 cdu tao la

A N=N. B. N=N. C.N-N. D.N—N.

Cau 2. Phan tir ammonia c6 dang hinh hoc nao sau day?

A. Chép tam gidc. B.ChitT. C. Chép ti gidc. D. Tam gidc déu.

Cau 3. Ammonia déng vai tro chat khir khi tac dung vGi chat nao sau day?

A H20. B.HCL C. H3PO4. D. 02 (Pt, t°).

Cau 4. Khi so sanh phan ttr ammonia v4i ion ammonium, nhan dinh nao sau day 1a dting?
A. DPéu chira lién két ion. B. Péu c6 tinh acid yéu trong nude.

C. Péu c6 tinh base yéu trong nwde.  D. Péu chira nguyén tir N c6 s6 oxi hod 14 -3.

Cau 5. Cho vai giot dung dich BaCl2 vao dung dich nao sau day sé tao két tlia trang?

A. NaClL. B.Na2S04. C.NaNO3. D. NaOH.
Cau 6. Cho chat ran nao sau day vao dung dich H2S04 ddc thi xay ra phan (ng oxi hoa - kh(r?
A. KBr. B. NaClL C. CaF2. D.CaCO3.

Cau 7. Khi pha loang dung dich sulfuric acid ddc can tuan thu thao tic nao sau day dé ddm bao
an toan?

A. Rét tir tir acid vao nude. B. R6t nhanh acid vao nudc.

C. R6t tlr tir nurde vao acid. D. R6t nhanh nuwde vao acid.

Cau 8. Xét phan Ung trong giai doan dau clia qu4 trinh Ostwald:

4ANH3(g) + 502(g) Y * 4NO(g) + 6H20(g)

a) Tinh Arh°298 clla phdn tng trén va cho biét phan ng 1a tda nhiét hay thu nhiét? C6 thé
tan dung nhiét lwong nay dé lam gi?

Biét nhiét tao thanh chu&n ctia NH3(g), NO(g) va H20(g) 1an Iwot 1a -45,9 kJ/mol; 91,3 kJ/mol
va -241,8 kJ/mol.

b) Tinh ning Iwong lién két trong phan ti NO.
Bi€t nang lwong lien két N-H, 0=0, 0-H 1an luot 1a 386 kJ/mol, 494 kJ/mol va 459 kJ /mol.



CHUONG 3: PAI CUONG VE HOA HOc HUU cO
Bai 10: HOP CHAT HUU €O - HOA HOc HUU cO
MUC TIEU

- Néu duoe khai niém hop chat hitu co'va hoa hoc hitu co; dac di€m chung clia cac hop chat
hitu co.

- Phan loai dwge hop chat hitu co (hydrocarbon va dan xuat).
- Néu duoce khai niém nhém chite va mOt sO loai nhém chite co ban.

- Strdung duoc bang tin hiéu pho hong ngoai (IR) d€ xac dinh mdt s6 nhém chite co ban.

D Cac hop chat hitu co déng vai tro quan trong voi sy sOng nhu protein, nucleic acid,
hormone,... Hop chat hitu co'la gi va chiing c6 nhiing diém chung gi?

/1/ HOP CHAT HUU €O VA HOA HOC HUU cO

1. Khai niém

a) Eugenol b) Limenene (co trong vo ¢) Tinh bét (co tro.pg gao,
(ed trong cdy hwong nhu) qué chanh, cam, quyt,...) bét mi, khoai, san, ...)

Hinh 10.1. Mét s6 hop chét hitu co trong tw nhién

Hop chat cua carbon 1a hop chat hitu co (trtr mOt s cac hop chdt nhur carbon monoxide,
carbon dioxide, mudi carbonate, cyanide, carbide,...).

Cac hop cht cuia carbon véi c4c nguyén t0 khac trong bang tudn hoan da tao nén hang chuc
triéu hop chat hitu co. s6 lwong cac chat hitu co mdi van dang tiép tuc tang lén.

Ho4 hoc hitu co'1a nganh hod hoc chuyén nghién cttu c4c hgp chat hitu co.
1. POi twong nghién cltu clia hoa hoc hitu co'la gi?

2. Trong cac chat sau day, chdt nao la chat hitu co?
C6H1206,C12H22011, C2H2, CO2, CaCO3.

& EM cO BIET

Lich st phat trién ctia hoa hoc hitu co

Tir thoi xa xwra, nguroi ta da bi€t dén va str dung mot s6 chat hitu co trong doi s6ng nhw gidm
an, rirou uong, mOt s6 chat mau hitu co,. .. Pén cubi thé ki XVIII, dau thé ki XIX, cdc nha ho4
hoc da chiét tach dugc tir dOng vat, thyre vat nhi€u hgp chat hitu co nhu: oxalic acid (cé trong



san, rau chan vit, mang,...), citric acid (cé trong cac cay ho cam quyt: cam, chanh, budi,...), lactic
acid (c6 trong sita chua, banh bao, banh mi, nudc gidi khét 1én men,...).

Nam 1806, 1an d&u tién Berzelius (Bo-gié-li-6t) da dung danh tir héa hoc hitu co d€ chi nganh
hoa hoc nghién cttu vé céc hop chat c6 ngudn géc dong vat, thuc vat. Thoi di€m nay c6 thé
xem nhu di€m méc danh ddu sy ra doi clia hoa hoc hitu co.

D&u thé ki XX, trén thé€ giGi da phat trién manh cac nganh cong nghiép sdn xudt duoc pham,
son, nhua, polymer, to'sQi, cao su,...

Thé ki XXI, hoa hoc xanh s& 1a mOt hudng d6i méi quan trong d€ gitip nganh cong nghiép hoa
chat phat trién.

Trén thuce t€, viéc 4p dung nhitng nguyén li than thién véi méi trirdong clla hoa hoc xanh da va
dang gop phan gitp nganh ho4 chat di theo hwdng phat trién bén vitng, mang lai nhitng 1i ich
tich cure cho nhan loai ca vé kinh t&, méi trirtong va xa hoi.

2. Pac di€m chung ctia cac hgp chat hitu cor

Cac hop chat hitu co c6 dac diém chung sau day:

- Thanh phan phan tir nhat thi€t phai chira nguyén to carbon, thudng cé hydrogen, oxygen,
nitrogen, halogen, sulfur, phosphorus,...

- Lién két hod hoc chil yéu la lién két cOng hoa tri. Cac nguyén tit carbon khong nhiing c6 kha
nang lien k&t vGi nguyén tr clla cac nguyeén t6 khac ma con c6 thé lién k&t véi nhau tao thanh
mach carbon.

- Nhiét d6 néng chdy thdp, nhiét d6 soi thap (dé bay hoi) va thuong khong tan hodc it tan
trong nude, tan trong cdc dung moi hitu co.

- D@ chay, kém bén voi nhiét nén dé bi nhiét phan huy.

- Phén Ung clia cac hop chat hitu co thuong xdy ra chdm, theo nhiéu hwdng va tao ra hdn hop
cac san pham. Pé tang t6c d0 phan ng thudng can dun néng va cé xuc tac.

3. So s4anh thanh phdn nguyén t6, lién két hod hoc trong phan tr cia hgp chat hitu cova
ctia hop chat vo co.

/11/ PHAN LOAI HOP CHAT HUU cO
Dua vao thanh phan nguyeén t6, hop chat hitu co 6 thé phan thanh hai loai: hydrocarbon
va dan xudt clia hydrocarbon.

Hydrocarbon 13 nhitng hop chat duoc tao thanh chi tir hai nguyén t0 carbon va hydrogen. MOt
s6 hydrocarbon tiéu bi€u:

Hydrocarbon alkane alkene alkyne arene

Vi du CH, CH,=CH, CH=CH CeHg

Khi mOt hay nhi€u nguyén tir hydrogen trong phan tt hydrocarbon duogc thay thé bang mot
hay nhi€u nguyén t hay nhém nguyeén tt khac (thuwong chita oxygen, nitrogen, sulfur,
halogen,...), thu dwoc dan xudt ctia hydrocarbon.

Dan xudt cllia hydrocarbon dwge phan thanh nhiéu loai:



CH,COOH

4. Hay phan loai cac hop chat hitu co' cho dudi day thanh hai nhém: hydrocarbon va dan
xudt hydrocarbon.

CH; ~CH, ~CH=CH-CH,-CH; ; CHL OH ;

/III/ NHOM CHUC TRONG PHAN TUHOP CHAT HUU cO

1. Khai niém

Nhém chike 1a nguyén tlir hodc nhém nguyén tit trong phan t gay ra nhiing tinh chat ho4 hoc
ddc trung cia hop chat hitu co.

Vi du: Dimethyl ether (H3C-0-CH3) va ethanol (C2H5-OH ) c6 ciing cong thitc phan ttr C2H60
nhung c6 cac tinh chdt khac nhau. Dimethyl ether khong phan Gng véi sodium, trong khi
ethanol phan tng vGi sodium gidi phéng hydrogen.

2C2HS50H + 2Na — 2C2H50Na + H2

Nhém -OH da gay ra cac phan ing dac trung, phan biét ethanol vGi dimethyl ether va véi cac
loai hop chat khac nén nhém -OH duoe goi la nhém chite alcohol.

2. M@t s0 loai nhém chitc co'ban

Bang 10.1. Mét s6 nhém chirc co ban va eéng thirc cdu tao

Dan xuét

—X (F, Cl, Br, I)

Carboxylic

CH,COOH

CH.CI
halogen acid
Alcohol —OH CH,OH Ester —L£00- CH,COOCH,
Aldehyde —CHO CH,CHO Amine ~NH, CH,NH,
Ketone “C= CH,COCH, Ether -0- CH,OCH,

&

5. Glutamic acid 14 m&t chat dan truyén than kinh, gitip phong ngira va di€u tri cac triéu
chitng suy nhuroe than kinh do thi€u hut glutamic acid nhw mat ngu, nhite dau,  tai, chéng
mat,... Glutamic acid c6 cong thitc cau tao:

HOOC-CH2-CH2-CH(NH2)-COOH.

Hay néu tén cdc nhém chite c6 trong phan tir glutamic acid.

3. Pho hong ngoai va nhém chite



Phuong phap ph6 hong ngoai (Infrared Spectroscopy, duoc viét tat 1a IR) 1a phuong phéap vét li
rat quan trong va phd bién dé€ nghién ctru cdu tao phan tir hop chat hitu co.

MO0i lién k&t trong phan tir hop chdt hitu co hdp thu mdt vai bire xa hong ngoai dac trung cho
lien két do.

Ph6 hong ngoai clla mOt chat dwge may phd ghi lai tw ddng khi cho ngudn bitc xa hong ngoai
di qua ch&t nghién ctu. Phé hong ngoai thuwdmg bi€u thi sw phu thude ctia d0 truyén qua (%)
cua btltc xa hOng ngoai vao sO séng (cm-1 ). Cac cue ti€u truyén qua (hodc cure dai hap thy)
Ung vGi dao dOng clia cdc lién két trong phan t& chat nghién ctu duoe goi la cac tin hiéu (hodc
peak). Dura vao céac s6 séng hdp thu dac trung trén pho IR c6 thé dw doan nhém chite trong
phan t chat nghién ctru.

Hay quan sat phd hong ngoai clia ethanol (Hinh 10.2) va cho biét s& séng hap thu dac
trung clia lién két O-H, lién két C-H va lién k€t C-0 nam trong khoang nao.
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20 CH,—CH,—O—H
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4000 3000 2000 1500 1000 500
56 séng (em™)

Hinh 10.2. Phé héng ngoai ctia ethanol
Bang 10.2 1a s& song dac trung clla mOt s6 nhém chite corban (phé hdng ngoai).

Bang 10.2. Sé séng hap thu déic trung trén phé héng ngoai clia mét sé nhém chire co ban'"

Nhém chirc/lién két S6 song (ecm™)

—OH (alcohol)

3500 -3 200

—NH (amine)

3 300 -3 000

sH
—C (aldehyde)
\'D

2 830 — 2 695 (C-H)
1740 — 1 685 (C=0)

N
/C—D (ketone)

1715 — 1 666 (C=0)

4,0 _ 3300 — 2 500 (OH)
= el 1760 — 1690 (C=0)
0
—C (ester) 1750 — 1715 (C=0)

N
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6. Chi ra sO séng hap thu dac trung ciia nhém -0 H trén pho hong ngoai clia chat sau:
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7. Chi ra s séng hap thu dac trung clla nhém c = o (ketone) trén phé hong ngoai:
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8. Chat X c6 cong thite phan tr1a C5H100 va c6 ph6 hdng ngoai nhu sau:
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Dua vao Bang 10.2 va ph6 hOng ngoai, hay dir dodn nhém chike c6 trong phan tir X.



- Hop chat ctia carbon 1a hop chat hitu co (trir mOt sO cac hop chat nhw carbon monoxide,
carbon dioxide, mu0i carbonate, cyanide, carbide,...).

- Lién két hoa hoc trong hop chadt hitu co thuong 12 lien két cOng hod tri; nhiét d0 néng chay,
nhiét d0 soi thap va thuwong khong tan hodc it tan trong nude, tan trong cic dung méi hitu co.

- Hop chat hitu co' dé chéy, dé bi nhiét phan huy, cac phan ng thuong xay ra cham, theo
nhiéu hudng va tao ra hdn hop cac sdn pham.

« Hop chat hitu co' dwoc phan thanh hai loai: hydrocarbon va dan xudt clia hydrocarbon.

« Nhém chttc 1a nguyén tir hodc nhém nguyén tir gay ra nhitng tinh chat hoa hoc dac trung clia
phan tr hop chat hitu co.

« Ph6 hong ngoai thudng duge str dung dé xac dinh s c6 mat clla cac nhém chite trong phan
tir hop chat hitu co.

Str dung duoc bang tin hiéu ph6 hong ngoai (IR) dé xac dinh moOt s6 nhém chite co' ban trong
phan ttr hop chét hitu co, tlir d6 c6 th€ dur doan cdu tric phan tir hop chat hitu co.



Bai 11: PHUONG PHAP TACH BIET VA TINH CHE HQP CHAT HUU cO
MUC TIEU

- Trinh bay dwoc nguyén tac va cach thitc ti€n hanh cac phwong phap tach biét va tinh ché hop
chat hitu co: chung cat, chiét, két tinh va so luge vé sac ki cOt.

- Thure hién duoc cac thi nghi€ém vé chung cat thuong, chiét.

- Van dung duoc cac phwrong phap: chung cat thudng, chiét, két tinh d€ tach biét va tinh ché
mOt s6 hop chat hitu co trong cudc sOng.

O Céc hop chat hitu co thu duwoc trong tw nhién hay béng con dudng tong hop trong phong
thi nghiém thudng & dang tho, 1an cac tap chat can phailoai bd. Mudn c6 duge san pham hitu
co tinh khi€t, nguoi ta st dung nhiing bién phap nao?

/1/ PHUONG PHAP CHUNG CAT

Qua trinh ndu rugu gao thl cong duwge thire hién nhur sau

- Gao duoc ndu chin, d€ ngudi, rac men, U kin 3 - 5 ngay, thu dwoe mot hdn hop chl yéu gom
nudc, ethanol va ba ruou.

- bun néng hon hop trén dén nhiét do soi, hoi bay ra di vao duwomg 6ng dan. Hon hop hoi trong
duong 0ng dugc 1am lanh sé hoa 10ng va chdy vao binh hitng (Hinh 11.1). Qua trinh nay goi 1a
chung cat ruou.

Tra 10i cdu hoi:

1. Trong qua trinh chung cat, ti 1 ethanol/nwdc gidm dan hay tang dan, biét rang ethanol c6
nhiét @0 soi thap hon nuwGe?

2. Vai tro cua thing nuwGe lanh la gi?

Hinh 11.1.
Thiét bi ndu ruou thi céng

1. Nguyén tac

Chung cdt 1a phuwong phap tiach chat dyra vao sirkhac nhau vé nhiét d0 sdi cia cac chat trong
h6n hop & mot ap sudt nhat dinh.



2. Cach ti€én hanh

Chat 10ng can tach duoc chuyén sang pha hoi, roi lam lanh cho hoi ngung tu, thu 14y chat 10ng
O khodng nhiét d0 thich hop.

3. Ung dung

Phuong phap chung cat diung dé€ tach cac chdt 10ng ra khoi hdn hop cac chat c6 nhiét do soi
khac nhau nham thu dwge chdt 1dng tinh khi€t hon.

D€ tich cac chdt10ng c6 nhiét d6 so6i khac nhau nhi€u, nguoi ta dung phuwong phap chung cat
thwong (Hinh 11.2).

Nhiét ké
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Hinh 11.2. Thiét bi, dung cu tach chat bang phuong phap chung cét thuong

Thi nghiém: Chung cat ethanol tir dung dich ethanol - nuéc

Chudn bj: rrou (dwoe ndu thl cong); binh cAu c6 nhanh 250mL, nhiét k&, 6ng sinh han nude,
Ong nodi, Ong dong 50mL, binh tam gidc 100mL, d4 bot, ngudn nhiét (b€p dién, dén con).

Tién hanh:

- Cho 60 mL rurgu dwoe ndu thl cong vao binh cau c6 nhanh (chid y chdt 1dng trong binh khéng
vuot qua 2/3 thé tich binh), thém vai vién da bot.

- Lap dung cu nhw Hinh 11.2.

- bun néng tir tir d€n khi hon hop s6i, quan sat nhiét do trén nhiét ké thdy ting dan, khi nhiét
d0 trén nhiét ké 6n dinh, d6 chinh la nhiét d6 s6i clla hdn hop ethanol va nude. Khi nhiét do
bat dau tang trdlai thi tat ngudn nhiét, ngltng chung cat.

Tra 10i cdu hoi va thue hién yéu cdu sau:

1. Nhiét d0 s6i clia hon hop ethanol ban dau va nwde 1a bao nhiéu? So sanh véi nhiét d0 séi clia
ethanol.

2. Dw doan d0 cOn clla sdn pham thay d6i nhur thé nao so vGi rirgu ban ddu. Gidi thich.

1. Phuong phap chung cat thuong duoce 4p dung trong trirong hop nao? Hay 1dy vi du
trong thue té.
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Chung cat phan doan

Phurong phap chung cat phan doan diing d€ tach hai hay nhiéu chat 10ng c6 nhiét d6 soi khac
nhau khéng nhi€u va tan 1an hoan toan trong nhau. Thiét bi, dung cu chung cat phan doan

dwoe bo tri nhw Hinh 11.3.

Khi dun néng, chat c6 nhiét d0 soi thdp hon sé bay hoi ra truede roi dwoe ngung tu va thu 1ay &

binh hing.

__Nhigt ké

Hinh 11.3. Thiét bj, dung cu tach chét bang

phuong phap chung céat phan doan

Chung cat 16i cudn hoi nude

Trong phurong phap chung cdt 16i cuén hoi nude, cac chat c6 nhiét d0 soi cao va khong tan
trong nudce van c6 thé tach ra khoi hdn hop & nhiét dd s6i xap xi nhiét d6 soi clia nude. Thiét
bi chung cdt 16i cudn hoi nwée duge bo tri nhw Hinh 11.4. HOn hop hoi nwde va hoi chadt hitu
co ciing di qua Ong sinh han ngung tu va duoc thu & binh hitng.
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Hinh 11.4. Thiét bj, dung cu chung cét I16i cuén hoi nuéc

/11/ PHUONG PHAP CHIET

1. Nguyén tac

Chiét 1a phwong phép tach biét va tinh ché hon hop cic chat dua vao sirhoa tan khac nhau clia
chuing trong hai moi trirdng khong trdn 1an vao nhau.



2. Cach ti€én hanh

« Chiét 10ng - 16ng: thudng dung dé tach cac chat hitu co'hoa tan trong nurde. Diung moOt dung
moi c6 kha nang hoa tan chat can thi€t, khong trOn 1an v4i dung moi ban dau va c6 nhiét do soi
thap dé chiét. Sau khi lac dung moi chi€t véi hon hop chat hitu co va nwde, chat hitu co duoc
chuyén phén 16n sang dung méi chiét va c6 thé ding phéu chiét dé tach riéng dich chiét (dung
dich chita chat can chi€t) khdi nuwGe. Khi hai chdt 16ng khong trdn 14n duwoc vao nhau, chat
10ng nao c6 khoi lwong rieng nho hon sé tach thanh 16p & phia trén. Bang cach 1ap lai nhiéu 1an
nhw trén, ta c6 thé tach dwoe gan nhw hoan toan chat hitu co'vao dung méi chiét. Sau d6, chung
cat dung méi & nhiét d¢d va ap sudt thich hop sé thu dwge chat hitu co.

- Chiét 10ng - rdn: dung dung méi 10ng hoa tan chdt hitu co dé tach chling ra khoi hon hop ran.
3. Ung dung

Phuong phap chiét 10ng - 16ng dung dé tach 18y chat hitu co khi né & dang nhii twong hoéc
huyén phu trong nude.

Ap dung phurong phap chiét 18ng - ran dé tach 1ay chat hitu co'ra khoi mdt hdn hop & thé ran,
thuong duge dp dung dé ngam ruou thudc, phan tich thé nhudng, phan tich du lwong thude
bdo vé thuc vat trong noéng san,...

‘. Phéu
'.'-'- =
chiét

——
Hinh 11.5. Dung cu chigt

Tach beta-carotene tir nudrc ép ca rot

Chudn bi: nudc ép ca rot, hexane; c6c thuy tinh 100mL, binh tam giac 100mL, phéu chiét 60mL,
gia thi nghiém.

Tién hanh:

- Cho khodng 20mL nuGe ép ca rot vao phéu chi€t. Thém ti€p khodng 20mL hexane, lac déu
khodang 2 phut.

- P& yén phéu chiét trén gia thi nghiém khodng 5 phut dé ch6t 18ng tach thanh

hai 16p.

- M& khoéa phéu chi€t cho phdn nuGe & dudi chdy xudng, con lai phan dung dich beta-carotene
hoa tan trong hexane.

Tra 10i cau hoi:

1. Nh&n xét mau sac clia 16p hexane trong phéu chiét trirde va sau khi chiét.

2. Thi nghiém tach beta-carotene tir nudc ca rot dua theo nguyén tac nao?

& EM CO BIET



Phuong phap ngam chiét

Ngam lanh la cach hay dung nhat, 4p dung véi da s6 duge liéu. Cho duge li€u vao trong 10, binh
hoéc hii, d6 mot lwong rwou phit hop roi bit kin lai, dat & noi t6i, mat. Ngam tir 10 dén 15
ngay. Mua dong c6 thé ngam lau hon.

Ngdm nong thuong ap dung cho cac duge liéu c6 cdu tao ran chac, kho chi€t xudt va cé kha
nang chiu nhiét. Trude hét, nguodi ta cho duge li€u va rirou vao dung cu thich hop, ddy kin, dun
cach thuy cho dén khi so6i réi d6’ ngay sang binh ngam. Pay kin va ti€p tuc ngam trong 7 - 1 0
ngay nhw ngam lanh.
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Hinh 11.6. T{ia'a duroc
duoc ngdm chiét trong ruou

2. Tim céc vi du trong thure t€ cudc sOng da 4p dung phuong phap chi€t. Mé ta cach thue
hién va cho bi€t em di ap dung phuwong phép chi€t 16ng - 10ng hay 10ng - ran.

/111/ PHUONG PHAP KE’T TINH

1. Nguyén tac

Két tinh 1a phwong phap tach biét va tinh ché hon hop cac chat ran dua vao do tan khac nhau
va st thay d6i d0 tan clla chung theo nhiét do.

2. Cach ti€én hanh

- Hoa tan chat ran 1an tap chat vao dung moi dé tao dung dich béo hoa & nhiét dd cao. Dung
moi thuong diung 1a nuwde, ethanol, acetone, ether, ethyl acetate,... hodc doi khi 14 hon hop clia
ching. Dung méi can hoa tan tdt chdt can tinh ché & nhiét d6 cao va hoa tan kém hon chat can
tinh ché & nhiét d0 thap (Hinh 11.7a).

- Loc néng loai bo ch6t khong tan (Hinh 11.7b).
- D€ ngudi va lam lanh dung dich thu dugre, chat can tinh ché sé két tinh (Hinh 11.7¢).
- Loc d€ thu dwoc chat rén (Hinh 11.7d).
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Hinh 11.7. Cac buée tién hanh trong phuong phap két tinh

Thuec hién két tinh lai nhiéu 1an trong ciing mdt dung méi hodc trong cac dung méi khac nhau
sé thu duoc tinh thé chat cAn tinh ché.
3. Ung dung

Phuong phap két tinh duoe dung dé tach va tinh ché céc chat ran.

Tinh ché duong d6 thanh dudng trang

buong duoc lam tir mat mia va chura qua tinh luyén thuong duoe goi la dwong do (hoac duong
vang). Trong duong d0 6 cac chdt mau va tap chat Dé tinh luyén duong do thanh duong
trang, ngudi ta lam nhu sau:

- Hoa tan dudng dd vao nude néng, thém than hoat tinh dé khir mau, khudy, loc d€ thu duoc
dung dich trong su0t khong mau.

- C6 b6t nude, dé ngudi thu duwoe dudng trang & dang tinh thé.

Hdy cho biét trong hai logi duomg dé va duong trdng, duomg nao tinh khiét hon.

/1IV/ SAC Ki cOT

1. Nguyén tac

Sac ki cOt 1a phwong phap tach biét va tinh ché hon hop cac chat dura vao sw phan bé khac
nhau clia chtiing gilta hai pha dOng va pha tinh.

Pha dOng la dung moi va dung dich mAu chat can tach di chuyén qua cOt. Pha tinh 1a mOt chat
ran c6 dién tich bé mat rat 10n, c6 kha nang hdp phu khac nhau cac chit trong hon hop can
tach, vi du: silica gel, aluminium oxide,... Khi dung méi chay qua c0t, cac chat hitu co duoce tach
ra & ting phan doan.

2. C4ch tién hanh

- Str dung cac cOt thuy tinh 6 chita cac chat hdp phu dang bot (pha tinh), thuong 14 aluminium
oxide, silica gel,...

- Cho hon hop can tach 1én cOt sac ki.

- Cho dung méi thich hgp chay lién tuc qua cdt sac ki. Thu céc chat hitu co duoc tich ra ¢ tirng
phan doan khac nhau sau khi di ra khoi cOt sac ki.

- Loai b0 dung moi d€ thu duoc chat can tach.



3. Ung dung
Phurong phap sdc ki cOt thudng dung dé tach cac chat hitu co c6 ham lwong nhd va kho tach ra
khoi nhau.

Hinh 11.8. Thiét bj dung
cu thue hién tach chat bang
phuong phap sic ki cot

3. Hay cho bi€t ban chat clia cac cach 1am sau day thudc loai phurong phép tach biét va tinh ché
nao?

a) Gia la cay cham, cho vao nudc, loc 18y dung dich mau d€ nhudm soi, vai.

b) Nau rugu udng.

¢) Ngam ruou thudc.

d) Lam duong cat, dwong phen tir nudc mia.

- Chung cdt 1a phwong phap dua vao su khac nhau vé nhiét d0 séi clia cac chat trong hon hop
O'mOt 4p sudt nhat dinh.

- Chiét 1a phuwong phap tach biét va tinh ché hon hop cac chdt duyra vao sirhoa tan khac nhau
clia chiing trong hai dung moi khong trén 1an vao nhau.

- K6t tinh 1a phuong phap duoc ding d€ tach va tinh ché cac chat ran dua trén nguyeén tac:
(1) Céc chat khac nhau cé d0 hoa tan khac nhau trong cing mOt dung méi.
(2) b6 tan clia chat can tach gidm nhanh khi gidm nhiét do.

- Sdc ki cOt 1a phwong phap tach biét va tinh ché hon hop cac chdt dua vao si phan bo khéc
nhau clla chting gitta pha dOng va pha tinh.

« Tach dwoc tinh dau vé qua budi, cam, chanh,... bang phwong phap chung cat va chiét.

- Tinh ch€ mot s6 chat thong dung trong doi sOng (nhw dwong mia) bang phuwong phéap két
tinh.



Bai 12: CONG THUC PHAN TU'HOP CHAT HUU cO

MUC TIEU

- Néu duoc khai niém vé cong thite phan ttr hop chat hitu co.

- Str dung duoc k&t qué phd kh6i lwong (MS) dé€ xac dinh phan tir khéi clia hop chat hitu co.

- Lap duoc cong thite phan tir hop chdt hitu co tir dirliéu phan tich nguyén t0 va phan tir khoi.

& Lam thé nao dé 14p cong thite phan t& hop chat hitu co tir ditliéu phan tich nguyén t0 va
phan t khoi.

/1/ CONG THUC PHAN TU'

1. Khai niém

Cong thitc phan tl cho bi€t thanh phdn nguyén t6 va s6 lwong nguyén tit clia moOi nguyén to
trong phan tir.

Vi du: Khi butane va propane 1a khi ho4 16ng dugc nén trong binh gas, dugc cac gia dinh st
dung d€ dun, ndu c6 cong thlrc phan tirla C4H10 va C3HS

Hay viét cong thitc phan ti clla cac hop chdt hitu co'cé mo hinh cho dudi day:

W’ . .
o ¥ %
i & i ¢

methane ethane ethylene ethyl chloride ethanol
Cho biét trong mé hinh:

@ nguyén tir carbon nguyén tir hydrogen

. nguyén tir oxygen . nguyén tor chiorine

2. Cach biéu dién cong thirc phan tir hop chat hitu cor
a) Cong thitc tdng qudt: cho biét cac nguyen t6 c6 trong phan tt hop chat hitu co.

Vi du: CxHyOz (x,y, z 14 cac s6 nguyén duong) cho bi€t phan tlr chat hitu co da cho chita ba
nguyeén t0 C, Hva 0.

b) Céng thirc don gidn nhat: cho biét ti1& sd nguyén t{r clla cic nguyén t0 c6 trong phan tir
hop chat hitu co (ti 1€ cac sO nguyén toi gidn).

Vi du: Hop chat c6 cong thitc phan tir1a C2H402 thi cong thite don gidn nhat 1a CH20.

1. Khi nghién ctru thanh phan ho4 hoc ctia tinh dau qué, ngwoi ta thu dwge nhiéu hop
chat hitu co'trong dé c6 cinnamaldehyde va o-methoxycinnamaldehyde vGi cong thitc cdu tao:



HC=CH =R

/ -
ST
ne—ch Ch—cHo LK H—CHO
O—CH;,
cinnamaldehyde o-methoxycinnamaldehyde

2. Vi€t cong thitc don gidn nhat clia cac hop chat hitu co cé cong thirc phan tir sau:
a) C3H8; b) C3H602 ; ¢)C4H100; d) C4H802.

& EM cO BIET

Chat hitu co'dau tién duoc tong hop nhw thé nao?
Ném 1828, Friedrich Wohler (Phri-drich V6-10) (1800-1882), nha hoa hoc ngudi D, 1an dau
tién da thue hién thanh cong thi nghiém téng hop chat hitu co urea (chat ¢ trong nude ti€u)
tir cac chat khong c6 trong co'thé s6ng 1a potassium cyanide va ammonium sulfate. Di€u nay da
béac bd hoc thuyét cho réng, cac chat c6 trong co thé sinh vt vé co bdn, khac hdn véi cac hoa
ch&t khong c6 ngudn goc sinh vét, m& ddu cho sy phat tri€n clia chuyén nganh hoa hoc hitu co.
/11/ LAP CONG THUC PHAN TU'HOP CHAT HUU cO
1. Xac dinh phan tirkhéi bang phuong phap phé khéi luwong
Phuong phap ph6 khéi lwong duoc str dung dé xic dinh khéi lwong phan t cac hop chat hitu
co.
Trong may kh6i phd, chdt nghién clru bi ban pha bdi mot dong electron tao ra cic

— : E -
manh ion. Vi du: 10 -100 eV
Manh ion [M+] duoc goi la manh ion phan t(. Gia tri m/z clia mOi manh ion va ham lwong clla
chting dugc thé hién trén pho khoi lwong.

sM +e

D6i véi cac hop chat don gidn, thuwdng manh cé gid tri m/z 16n nhat (ng véi manh ion phan tir
[M+] va gia tri nay bang gi4 tri phan t&r khoi clia chdt nghién ctlru.

Vi du: Phé khéi lwgng clia ethanol cé peak (pic) ion phan tir [C2H60+] c6 gia tri m/z = 46, dling
bang phan tir khoi clia chat (Hinh 12.1).
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Hay gan cac chat hitu co sau: C6H6, C3H80, C4H802 vao cac phd khoi luwong tuong Ung
dudi day.
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Hinh 12.2. Pho khoi luong ot chét hiru colV

Phoé khéi luwong ra doi nhur thé nao?

Phuong phap ph6 kh6i lwong (Mass Spectrometry) duoce bat dau nghién ctru tir cudi thé ki XIX.
Nam 1886, Goldstein (Got-xtén) da chi ra rang mot chum tia ion dwong c6 thé tach biét ra khoi
nhau dudi tac dung cila mOt dién truong va tir trieong. Nam 1930, Conrad (Con-rat) da dua ra
thong bao dau tién vé nghién cru pho khoi lwong cac hop chat hitu co.

Hinh 12.3. May do pho khoi luong
2. Lap coéng thirc phan tirhop chat hitu co
MOt hop chat hitu co cé cong thite phan tir1a CxHyOz. Thi€t 1ap cong thitc don gidn nhat bang
cachlaptiléx:y:z &dang s6 nguyén tigidnp:q:r.
Phan tich dinh lwong, ta duoc ti 1€ phan tram cic nguyén t0 trong phan tir,

; %me  %my  %mo _
Tt o R el P e e L B
120 10 16,0
Tl d6 thi€t 1ap duoc cong thite don gidn nhat: CpHqOr MOi quan hé gilta cong thitc phan tir va
cong thltc don gidn nhat:




CyH,0, = (C,H, O,

X'y ~z
Trong dé: p, q, r 1 cac s6 nguyén t0i gian; X, y, z, n 1a s6 nguyén duong.

Khi bi€t phan ti khoi, x4dc dinh dwoc gia tri n, tir d6 suy ra cong thirc phan tir.

Camphor (c6 trong cay long nio) 1a mOt chat ran két tinh mau trang hay trong sudt
gi6bng nhw sap v&i mui thom dac trung, thuong dung trong y hoc, Phan tram khoi lwong cac
nguyén t0 trong camphor lan luot 1a 78,94% carbon, 10,53% hydrogen va 10,53% oxygen. Tl
ph6 khoi luwong clia camphor xac dinh dwoc gia tri m/z clla peak [M+] bang 152.

Hay 1ap cong thite phan tir clla camphor theo céc bude:
- Lap cong thitc don gidn nhat clia camphor.
- X4ac dinh phan t& khoi.

- X4c dinh cong thitc phan tir clla camphor.
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Hinh 12.4. Phé khdi luong cia camphorl?)

3. Eugenol l1a thanh phan chinh trong tinh ddu dinh hwong hodc tinh dau hwong nhu.
Chat nay duoc st dung lam chat diét ndm, dan du con triing. Phan tich phan tram khoi luong
cac nguyén t0 cho thdy, eugenol cO 73,17% carbon; 7,31% hydrogen, con lai 1a oxygen. Lap
cong thilte phan tlr clia eugenol, biét rang két qua phan tich phd khoi lwong cho thdy phan tir
khGi clia eugenol 1a 164.

- Cong thitc phan t cho biét sO lwgng nguyeén tt clia mOi nguyén td trong phan tir.

. Cong thitc tong quat cho bi€t thanh phan dinh tinh cdc nguyén to.

- Cong thitc don gidn nhat cho bi€t ti 1€ sO nguyén tr clia cic nguyén td cé trong phan tr (ti 1€
theo cac s6 nguyén t0i gian).

- Ph6 khéi luong: duge st dung dé xac dinh phan tir khoi ctia hop chat

hitu co.

- Ldp cong thike phan ttr hop chdt hitu co (CxHyO0z):



Cong thitc don gidn nhat (CpHqOr);
CHO = {GquOr)n'

bl

(p, q, r1a cac sO nguyeén t0i gian; X, y, z, n 1a cac sO nguyén duong).

Xéc dinh duoc cong thire phan tir hop chat hitu co duwa vao k&t qua phan tich nguyén td va pho
khoi luong.



Bai 13: CAU TAO HOA HOC HOP CHAT HUU co

MUC TIEU

- Trinh bay duoc ndi dung thuyét cdu tao hoa hoc trong hoa hoc hitu co.
- Gidi thich dwoc hién twong dOng phan trong hod hoc hitu co.

- Néu duoe khai niém chat ddng dang va diy dong dang.

- Viét duoc cong thire cdu tao clia mOt sO hop chat hitu co don gidn (cong thitc cdu tao day
du, cong thite cdu tao thu gon).

- Néu duoc chat dong ddng, chdt dong phan duta vao cong thite cAu tao cu thé clia cac hop
chat hitu co.

9 Tai sao s6 lwong cac chat hitu co'l6n hon rat nhi€u cic chat vé co?

/1/ THUYET CAU TAO HOA HOC

Nim 1861, Butlerov (But-1é-r0p) dura ra kh4i ni€ém cdu tao hoa hoc va thuyét cdu tao hod hoc
bao gom nhiing ludn di€m chinh sau:

1. Trong phan tr chat hitu co, cac nguyén tir lién k€t véi nhau theo dting ho4 tri va theo mot
thit tw nhat dinh. Thir twlién két d6 duoc goi 1a cdu tao hoa hoc. Swr thay doi thir tw lién két d6
sé tao ra chat khac.

Vi du: Ethanol va dimethyl ether déu c6 cong thirc phan ttr C2H60 nhung c6 tinh chat vat li va
tinh chdt hoa hoc rat kh4c nhau do ching c6 cu tao khac nhau.

CH,—CH.—CH CH,—O0-CH,
Nhiét @6 séi: 78,3 °C Nhiét dé s6i: —24,9°C
Tan vé han trong nudéc it tan trong nuéc
Tac dung voi sodium tao khi hydrogen Khéng tac dung voi sodium

2. Trong phan t chat hitu co, carbon c6 hoa tri IV. Cac nguyén tit carbon khong nhitng lién két
vGi nguyeén tir clia c4c nguyén tO khac ma con cé thé lién két trure ti€p vGi nhau tao thanh mach
carbon (mach hé khéng phan nhanh, mach hd phan nhanh hodc mach vong). Vi du:

Mach h& khéng phén nhanh Mach h& phéan nhanh Mach véng

3. Tinh chdt clia cac chat phu thuQc vao thanh phan phan tt (ban chat va sd lwong cac nguyén
tlr) va cdu tao hoa hoc. Cac nguyeén ti trong phan t c6 Anh hudng qua lai lan nhau.

Vidu:



Khac nhau vé CH, —161,5 Khéng tan trong nuwée
IoaEnguySR/t CH,OH 64,7 Tan vd han trong nuéc
Khac nhau CsHg 421 Diung lam nhién liéu (gas)
vé s6 lugng C.H
nguyén tur 0 343 Dung lam nén (sap)
CH;—CH=CH, 478 Dung ché tao nhya
Cung céng ' polypropylene
thire phan tor,
CH
LEE LT 7 \2 S Dung lam chét gy mé qua
HoShec H,C——CH, ' dwong hé hap
Tacd voi d dich NaOH
Anh hufmg QOH 1817 C dung vo'l aung I.C al
: va nudc bromine
qua lai cia
cac nhém
:::e.-, tCF <:>—DH 1618 Khong tac dung voi dung dich
g : NaOH va nuéc bromine

Thuyét cAu tao hod hoc gitip gidi thich dwoe hién twong déng phan, hién twong déng dang
trong hoa hoc hitu co.

1. Vi€t cong thitc cdu tao cac hop chat hitu co cé ciing cong thirc phan tir sau:
a) C3H80; b) C4HS.

2. Hay cho biét c6 loai mach carbon nao trong céng thitc cdu tao cla cic chit sau day.

a) CHy—CHy—CHo—CHjy '

CHs
b) CH3—(5H—CH3 :
H,C—CH, CH,

c) H;;C—C.:% B CEH—C( \CH:

& EM cO BIET
Tac gia cila thuyét cau tao hoa hoc

Aleksander Butlerov (A-1€ch-xan-do But-1é-rdp) (1828 - 1886) 1a nha hod hoc hitu co nguoi
Nga, vién si Vién Han 1am Khoa hoc Saint Petersburg (Xanh Pé-téc-bua). 6ng 1a ngwoi sang lap
ra trrong phai dau tién va ciing 1a 16n nhat clia hoa hoc hitu co' & Nga. 6ng da xay dung va



chitng minh thuyét cdu tao hoa hoc kinh dién clia cac hop chat hitu co (1861). Cong trinh
nghién ctru clla Butlerov da chi ra dinh hwéng phat tri€n trong yéu clia hoa hoc hitu co thé ki
XIX - XX. Ong 1a nguoi dau tién giai thich hién twong dong phan (1864), phat hién phan ng
tring hop isobutylene va dur do4n Grng dung clia phan ng triing hop nay trong twrong lai.

/11/ CONG THUC CAU TAO

1. Khai niém

Cong thitc biéu dién cach lien k&t va thir tw lién két gitra cac nguyén tir trong phéan tlr duoc goi
1 cong thite cau tao.

Vi du: Ung véi cong thite phan tir C3H60 c6 bon cong thite cAu tao mach hd nhw sau:

CH3——CH2-——CHO r CH3-—(I3--CH3 : CHQZCH*CHg—OH : CHQZCH—O—CH}

propanal acetone allyl alcohol methyl vinyl ether
2. Cach bi€u dién cau tao phan tirhop chat hitu cor

Dang 1: Cac nguyén tir, | Dang 2; Chi biéu dién lién két gitra cac nguyén
nhém nguyén tl cung | to carbon véinhém chire, méi dau doan thang
lien két voi mét nguyén | hodc diém gap khic tng véi 1 nguyén to
tr carbon dwoc viét | carbon (khéng biéu thi s nguyén ttr hydrogen
thanh mét nhom lign két véi méi nguyén tor carbon)

H—-C—C—C—C— H| CH;3;-CH;-CH;-CH; P

T
H H H H

S S S Y R
I A

= CH;
n i
H H
H HHH
H H H
el i CH3;-CH-CH
H g’l; ¢ JI: H s 3 \(
nod A OH OH
*H

3. Viét cong thitc cdu tao dang thu gon c6 thé c6 clia cac hop chat hitu co ing véi cong
thite phan t&r C4H100.



/111/ PONG PHAN

¢) Myrcene (co trong la hing qué, ¢d xa huong, qué xoai)
Hinh 13.1. Ba hop chét c6 cing céng thirc phan ti C,H,s

Ba hop chdt pinene, ocimene, myrcene cé tinh chat khac nhau nhung lai 6 ciing cong thite
phan ttr1a C10H16 nén ching 1a nhitng chdt dong phan ctia nhau.

Nhiing hop chdt hitu co khdc nhau nhung cé cling cong thite phan ttr duoe goi la cdc chdt dong
phdn ctla nhau.

Cac chdt nay c6 ciing cong thitc phan tir nhung c6 tinh chat khac nhau la do ching c6 ciu tao
ho4 hoc khac nhau.

Ung v6i mot cong thire phan ti 6 thé c6 cac ddng phan cdu tao vé mach carbon, loai nhém
chitc, vi tri nhém chite.

Vidu:

CH;
CH3—CH,—CH;—CH>—CH,4 CH;—CH,— éH— CH4

CH,—CH,—CH,—OH CH;—0—CH;—CHs
CH3—CH—CHj
CH3—CH,—CH,—OH OH

& EM O BIET



Ngoai dong phan cau tao, ciac hgp chat hitu co con c6 dong phdan hinh hoc va dong phdan quang
hoc. Céc loai ddng phan nay cé ciu tao gidng nhau, chi khac nhau vi tri khong gian clia nguyén
tlr, nhém nguyén ti trong phan tir.

DPong phan hinh hoc xuat hién khi:

- Phan ttr ¢6 b phan cling nhac (ndi déi) lam can trd sy quay tw do clia cac nguyeén tir lien két
true ti€p véi carbon 6 ndi doi.

- Hai nguyén tr hay nhém nguyén ttr gan véi ciing mdt nguyén tt carbon c6 noi ddi phai khac
nhau.

‘du: HaC CH H,C -

LR e A
/C:C\ /C_C\

H CH

Cis- Trans-

3

4, Vi€t cac cong thite cdu tao ctia hop chat cé cong thite phan tir C5H12.

5. Cap chat nao sau day la dong phan ctia nhau?
A.C2H50H va CH3-0-C2HS5.
B. CH3-0-CH3 va CH3CHO
C.CH3-CH2-CH2-OH va CH3-CH(OH)-CH3.
D.CH3-CH2-CH2-CH3 va CH3-CH2-CH=CH2.
/1V/ DPONG DANG

Tim hi€u vé dong dang
Trong qu4 trinh ché bién ddu mo, nguoi ta thu dwoe nhi€u khi nhw C2H4, C3H6, C4HS,...

Céng thirc phan tr | Céngthirc cAutao | Nhiét dd s6i (°C)” | Phan ing ddc trung
CaHg CH,=CH—CHj 47,6 Eo b e R
dich nuwée bromine

Trd 101 cau hoi:
1. So sanh thanh phén phan tir va dac di€m cdu tao clia ba hop chét trén.

2. Theo em, tai sao cac hop chat trén déu cé ciing tinh chat hoa hoc ddc trung 1a 1am mat mau
dung dich bromine?

Cdc chdt hitu co cé tinh chdt hod hoc turong tw nhau va thanh phdn phan ttr hon kém nhau mot
hay nhiéu nhém CH2 duoc goi la cdc chdt déng ddng ctia nhau, chiing hop thanh mét day dong
déng.



Vidu:

Alkane C Hopip (n21) CH,, CHg, C4Hg,. ..
Alcohol no, don chirc, mach hé CHanin0 (n21) CH,OH, C,H;OH, C,H,OH, ...
Aldehyde no, don chire, mach he C, H5,0 (nz1) HCHO, CH,CHO, C,H.CHO,...

6. Viét cong thitc phan tr clia cac chdt c6 tir 3 dén 5 nguyeén ti carbon trong phan ttr
trong day dOng déng cla acetylene (C2H2).

7. Trong cac diy chét sau day, day nao gom cac chat la déng dang clla nhau?
A. CH3-CH2-OH va CH3-CH2-CH2-OH
B. CH3-0-CH3 va CH3-CH2-0OH.
c. CH4, C2H6 va C4HS.
D.CH4 va C3H6.

« C4c nguyeén t trong phan tr clla mOi hop chat hitu co'cé mot thit tw lién k€t xac dinh goi 1a
cdu tao hod hoc. Cong thitc bi€u dién cdu tao hoa hoc goi 1a cong thitc cdu tao.

- Nhitng hop chat hitu co khac nhau nhung c6 ciing cong thite phan tir dwoe goi 1a cac chat
dong phan clia nhau. C6 cac ddng phan cdu tao vé mach carbon, loai nhém chtke, vi tri nhém
chtre.

« C4c chat hitu co c6 tinh chdt hoa hoc trong twrnhau va thanh phan phan ti hon kém nhau
mot hay nhiéu nhém CH2 duwoce goi la cac chat ddng dang clia nhau, chiing hop thanh mot day
d6ng dang.

Véan dung thuyét cu tao hoa hoc dé viét dugc cong thitc cdu tao cia mot sO hop chat hitu co
don gian, thuong gap trong cudc sOng.



Bai 14: ON TAP CHUONG 3
/1/ HE THONG HOA KIEN THUC

Hop chét hitu co —[

Hydrocarbon

Dén xuat ctia hydrocarbon

PHUONG PHAP TACH VA TINH CHE HQP CHAT HUU cO

Chung cat Chiét Két tinh Séc ki ct
Nguyén | Chung cét la Chiét la phuong Két tinh la phuong | Sac ki cot la
téc phuong phap tach | phap dung tach phap tach biét va phuong phap
chat dua vao su biét va tinh ché tinh ché hén hop tach biét va tinh
khac nhau vé nhiét | hén hop cac chdt | cac chatran dua ché hén hop cac
d6 sbi coa cac chat | dyavao sur hoa vao d6 tan khac chat dya vao su
trong hén hop & mét | tan khac nhau ciia | nhau va sir thay d6i | phén bd khac
ap suét nhit dinh. chung trong hai dé tan cua chung nhau cla ching
dung mdi khong theo nhiét do. gilra pha ddng va
trén 1&n vao nhau. pha tinh.
Cach Khi ndng nhiét dé Diang mét dung Ding mét dung méi | Cho hén hop cén
tién ctia hén hop gém méi thich hop dé thich hop hoa tan tach |&n cot sdc
hanh nhiéu chét Iéngcé | chuyén chét cén chét cén tinh ché ki, sau d6 cho
nhiét d sbi khac tach sang pha léng | & nhiét d6 cao tao dung méi thich
nhau, thi chit nao (goi Ia dich chiét). | dung dich bdo hoa. | hop chay lién tuc
co nhiét d6 sbithdp | Tach lay dich chiét, | Sau d6 lam lanh, qua cét séc ki.
hon sé& bay ra trude. | gidi phéng dung chét rin sé két tinh, | Thu cac chét hiru
Ding sinh han lanh | mai sé thu dugc loc, thu dugc san co durgre tach
sé thu duoc chéat cén tach. pham. ra & tirng phén
chét léng. doan khac nhau
sau khi di ra khai
¢t sac ki. Loai
bé dung méi dé
thu duoc chat
cén tach.
Van Chung cat thweng: | Phuong phap chiét | Phuong phap Sir dung phuong
dung dé tach cac chat Iéng — léng: dé két tinh: dé tach va | phap sac ki co
Iéng cé nhiét d6 séi | tach ldy chat hiru | tinh ché cac thé tach duoc
khac nhau nhiéu. co khi né & dang chét ran. hén hop chira
hén hop Iéng. nhiéu chét khac
Phuong phap chiét nhau.
léng = rén: dé tach
Iy chét trong hdn
hop rén.




CONG THUC PHAN TU'HOP CHAT HUU cO

Céng thire tdng quat Céng thire don gian nhat
Cho biét cac nguyén té cé trong Cho biét: ti I8 téi gian cia s6 nguyén ttr cac nguyén té
hop chét hiu co. 6 trong phan te.
CH,O, C,H.O,
'SMH:.,O= = (Gquor)n
Trong d6: p, q, r la cac sb nguyén téi gian; x, y, 2, n la cac sb nguyén duong.

CAU TAO PHAN TU'HOP CHAT HUU cO

- Trong phan t& hop chat hitu co, cac nguyeén tirlién két véi nhau theo duing ho4 tri va theo mot
thlr tw nh&t dinh. Thir twlién k&t d6 duoc goi la cdu tao hoa hoc. Cong thite bi€u dién cach lién
k€t va thir tyr lién két gilta cac nguyén tir trong phan tir g0i 1a cong thite cdu tao.

- POng phan cdu tao go0m dong phan mach carbon, ddng phan nhém chitc va ddng phan vi tri
nhom chte.

. POng dang la nhitng hop chat c6 tinh chat hoa hoc twong tw nhau nhung ¢6 thanh phan phan
tir hon kém nhau mOt hay nhiéu nhém CH2.

/11/ LUYEN TAP

Cau 1. Vi€t cong thitc cdu tao cac ddng phan mach hé cé ciing cong thite phan ti C3HSO.

Cau 2. Tai sao khi dun néng dén nhiét d6 thich hop, duwdng kinh (mau trang) chuyén thanh
mau nau roi mau den?

Cau 3. Hop chat hitu co A c6 chita carbon, hydrogen, oxygen, nitrogen. Thanh phan phan tram
khOi Iwong clia nguyén t6 carbon, hydrogen, nitrogen 1an luot 1a 34,29%, 6,67%, 13,33%. Cong
thitc phan tlr clia A ciing 12 cong thitc don gidn nhat. Xac dinh cong thitc phan tir ctia A.

Cau 4. Hop chat A c6 cong thire phan tir C3H60. Khi do phd hong ngoai cho k&t qué nhw hinh

bén.

Bé truyén qua (%)
& 8 B8

]
(=]

3000

56 séng (em™)

Hay x4c dinh cong thitc cdu tao clia A.

Cau 5. Retinol 12 vitamin A1 c6 nguOn goc dOng vét, cé vai trdo ho trg thi gise clia mat con
vitamin C gitp ting kha nang mién dich clla co thé. P& xac dinh cong thitc phan t clla cac hop
ch&t nay, nguodi ta da tién hanh phan tich nguyén td va do phé khoi lwong. K&t qua khao sat
duoc trinh bay trong bang sau:



Vitamin C 40,90 4,55 54,55 176
Vitamin A 83,92 10,49 5,59 286

Hay lap cong thltc phan tir clia vitamin A va vitamin C.



CHUONG 4: HYDROCACBON

Bai 15: ALKANE

MUC TIEU

- Néu duoc khai niém vé alkane, ngudn alkane trong tw nhién, cong thitc chung cia alkane.

- Trinh bay duoc quy tac goi tén theo danh phap thay thé; ap dung goi duge tén cho mot sO
alkane (CI - C10) mach khong phan nhanh va mot sO alkane mach nhanh chita khéng qua 5
nguyén tir.

- Trinh bay duoc va gidi thich dugce ddc di€m vé tinh chat vat li clla mot s6 alkane.

- Trinh bay duoc dac di€m vé lién k&t hoa hoc trong phan tir alkane, hinh dang phan ti clia
methane, ethane; phan tng thé, cracking, reforming, phdn (ng oxi hoa hoan toan, phan tng oxi
hod khong hoan toan.

- Thure hién duoc thi nghiém: hexane véi dung dich thudc tim, véi niwde bromine & nhiét dd
thuwong va khi dun néng (hodc chi€u sang), d0t chay hexane; quan sit, mo ta cac hién tuwong thi
nghiém va giai thich dwoc tinh chdt ho4 hoc cua alkane.

- Trinh bay duoc cac tng dung cla alkane trong thure tién va cach di€u ché alkane trong cong
nghiép.

- Trinh bay dwoc mot trong cic nguyén nhan gay 6 nhiém khong khi 1a do céc chat trong khi
thai clia cac phurong tién giao thong; Hiu va thure hién dwge mot s6 bién phap han ché 6
nhiém moi trueong do cac phuong tién giao thong gay ra.

" Khi thién nhién, khi ddu md, xiing, nhién liéu phan luc (jet fuel) va dau diesel c6 vai tro rat
quan trong trong moi linh vire ctia doi sOng, kinh t€, cong nghiép. Vay thanh phan chinh cla
c4c nhién liéu nay 1a gi? Ngoai ra, c4c alkane c6 phai 1a ngudn nguyén liéu quan trong cho cong
nghiép san xudt cac hoa chat hitu co hién nay khong?

/1/ KHAI NIEM, DANH PHAP

1. Kh4i niém va cong thirc chung cia alkane

Alkane 14 c4c hydrocarbon no mach hé chi chita lién k€t don (lién két sigma) C-H va C-C trong
phan ttr.

Cong thitc chung ctia alkane: CnH2n+2 (n 1 s6 nguyén, n > 1).

Vidu: CH4, C2H6, C3HS8, C4H10,C5H12 ...

2. Danh phap

a) Alkane khéng phan nhdanh

Tén theo danh phép thay thé clia alkane mach khéng phan nhanh:

Phan nén

(chi s6 Ivong nguyén tir carbon) ek



Bang 15.1. Tén thay thé ctia mét sé alkane mach khéng phan nhénh

1 CH, meth- methane
2 CH,CH, eth- ethane
3 CH,CH,CH, prop- propane
4 CH,[CH,},CH, but- butane
5 CH,[CH,,CH, pent- pentane
6 CH,[CH,],CH, hex- hexane
7 CH,[CH,];CH, hept- heptane
8 CH,[CH,],CH, oct- octane
9 CH,4[CH,J,CH, non- nonane
10 CH,[CH,]sCH, dec- decane
b) Alkane mach nhanh

Goc alkyl: Phan con lai sau khi 1ay di mOt nguyén tir hydrogen tir phan tr alkane (cong thitc
chung ctia gbc alkyl 14 CnH2n+1).

Tén goc alkyl:

Vi du: methyl (CH3-), ethyl (C2H5-), propyl (C3H7-),...
Alkane mach nh4nh gom alkane mach chinh két hop v4i mot hay nhi€u nhanh.

Tén theo danh phap thay thé clia alkane mach phan nhénh:

Luuy:

- Chon mach dai nhat, cé nhi€u nhanh nhat lam mach chinh.

- Panh s6 nguyeén t& carbon mach chinh sao cho mach nhanh c6 sé chi vi tri nhé nhat.

- Diing chits6 (1, 2, 3,...) va gach ndi (-) d€ chi vi tri nhanh, nhém cudi ciing viét 1ién véi tén
mach chinh.

- Néu c6 nhiéu nhanh giéng nhau: ding cic tir nhw di-(2), tri-(3), tetra-(4),... dé chi s6 lwong
nhém giong nhau; tén nhanh viét theo thir tw bang chit cai.

Vidu:
G, (|3H3
2 4 CH 3CH
C CH, 1\\3 2 3
AV ;
CH,

2-methylbutane 2,2-dimethylpropane (neopentane)

& EmM CO BIET



Chi s octane cta xing

DE do chat lwong xang, ngudi ta ding chi s6 octane, la dai lwong dac trung cho tinh chéng kich
n6 cla nhién liéu.

Chi s6 octane cang cao thi kha nang chiu nén clia nhién liéu truGe khi phat né (d6t chay) cang
16m. Chi s6 octane dua trén thang di€m ma isooctane 1a 100, con heptane 1a 0. Vi du: xang RON
95 1a hdn hop cac hydrocarbon c6 tinh chéng kich nd twong dwong véi hdn hop 95% isooctane
va 5% heptane vé thé tich.

Alkane phan nhanh cao (vi du: isooctane) 1a thanh phan quan trong nhat trong xing, con cac
alkane khong phan nhanh (vi du: dodecane) 1a thanh phan quan trong trong nhién li€u diesel va
nhién liéu phan luc.

2 4
WM : 3 g

dodecane iscoctane (2 2 4-timethylpentane)

1. Vi€t cac cong thitc cdu tao va goi tén theo danh phap thay thé clia alkane c6 cong thite
phan t&r C5H12va phan loai cdc dOng phan dé.

2. Viét cong thitc cu tao cla alkane c6 tén goi 2-methylpropane.

3. Tén goi clia chat sau day bj sai, em hay giai thich va stta lai cho ding:
CH;-CH-CH;-CH;
CH,
1-methylbutane

/11/ PAC PIEM CAU TAO

Trong phan tir alkane chi chita cac lién két don C-C va C-H, céc lién két nay 1a lién két o bén
virng va kém phan cure. Do vay, phan tir alkane hdu nhw khong phan cue va ¢ diéu kién thuong
chuing twong doi tro' vé mat hoa hoc.

Trong phan tir methane, bOn lién két C-H gi6ng nhau tao véi nhau mot géc 109,5° va hudng vé
bén dinh cia mot tir dién déu (Hinh 15.1a).



| i |
H—C—H @ ls
|!| C 109 5° ’
a) methane
H H
H—-\C—C/--H
H/ \H i
b) ethane

Hinh 15.1. Céng thire cdu tao va mé hinh phan t& cda methane va ethane
/III/ TINH CHAT VAT Li
Bang 15.2. Tinh chét vét li cta mét s alkane (1)

Alkane Nhiét d6 nong chay (°C) | Nhiét d6 séi (°C) Kndtsgno Hengtalom™)
& 20°C
methane -182,5 —-161,5 -
ethane -183,3 —88.6 -
propane -187,7 —42 1 0,501
butane -138,3 -0,5 0,579
pentane =129,7 36,1 0,626
hexane -953 68,7 0,659
heptane -90,6 98,4 0,684
octane —56,8 125,7 0,703
nonane -53,6 150,8 0,718
decane -29.7 174,0 0,730

O diéu kién thuong, alkane tir C1 dén C4 va neopentane & trang thai khi, tir C5 dén C17 (tri
neopentane) & trang thai 10ng, khong mau, alkane tir C18 tr&1én la chdt ran mau trang (con goi
1 sap paraffin). Cac alkane mach nhanh thuong cé nhiét do soi thap hon so v4i dong phan
alkane mach khong phan nhanh. Alkane khong tan hodc tan rat it trong nudc va nhe hon nude,
tan tOt hon trong cdc dung méi hitu co.

& EM cO BIET

C4ac alkane trong tw'nhién

L&p vO clia cac loai qua hodc bi€u bi clia nhiéu loai 14 c6 chua sap.Thanh ph&n clia sap thuc
vat nay gom cac alkane dang ran, thuong hay gap la cac alkane C27H56, va C31H64. Chitc nang



chinh clla sap thue vat 1a ngan chdn sy mat nude tir 14 hodc qua. PE bao quan nhiéu loai qua,
trai cay, nguoi ta phti 1én vo mot 1Gp sap moOng nham muc dich gitp gilt hoa qua twoi lau hon.

4. Dua vao Bang 15.2, em hiy nh&n xét vé quy luat bién d6i nhiét d0 soi clia alkane
theo phan ttr khai.
/IV/ TINH CHAT HOA HOC
1. Phan Urng thé

Khi dat binh chita hon hop clia alkane vGi halogen (thuwong 1a chlorine hodc bromine) trong
phong t6i va & nhiét dd phong, phan Gng khong xay ra. Nhung néu dun néng hodc chi€u 4nh
sang sé xay ra phan (ng thé nguyeén tir hydrogen trong alkane bang nguyén ttr halogen:

I 0
e
,7&\ +x—x$7c\ + H—X
X = Cl. Br

Phan trng trén duwoc goi la phdn tng halogen hoa alkane, sdn pham ctia phdn g halogen hoa
1a cac dan xudt halogen.
Vi dy. Khi tron methane véi chlorine va chi€u dnh sang ti ngoai, sdn pham thu duoc 1a
chloromethane.

CH4 + C12 =(4nh sang)=> CH3Cl + HC]

Phan trng thé c6 thé ti€p tuc dién ra vdi cac nguyén tir hydrogen con lai clia chloromethane
cho hén hop cac sdn phdm chloromethane, dichloromethane, trichloromethane va
tetrachloromethane.

CH3C1 + C12 =(4nh sang)=> CH2CI2 + HCl
CH2CI2 + C12 =(4nh sang)=> CHCI3 + HCl
CHCI3 + C12 =(4nh sang)=> CCl4 + HCI

Khi thyre hién phan ting thé halogen vao céc alkane c6 tir 3 nguyén tit carbon tré1én sé thu
duoc dwge hon hop cac san phdm thé monohalogen.

—>CH,~CHCI-CH,

+ Cl,. anh sang

Vi du: CH,~CH,~CH,— 5

L »CH,~CH,~CH,~Cl

Thi nghiém: phan trng bromine hoa hexane

Chudn bi: 6ng nghiém, hexane, nuwdc bromine, c6c thuy tinh.

Tién hanh:

- Cho vao 0ng nghiém khoang 1mL hexane r0i cho ti€p vao d6 khoang 1 mL nuwGce bromine.
Quan sat thay 6ng nghi€m c6 hai 16p, 16p dudi 1a nuwde bromine mau vang, 16p trén 1a hexane
khong mau.

- Lac déu va quan sat hién tuong.

- Pat 6ng nghiém vao cc nude 4m (khodng 50 °C), quan sat hién twong xay ra.



Trd 101 cau hoi:
1. Néu hién tugng xay ra trong qua trinh thi nghiém. Giai thich.

2. Vi€t phurong trinh hoa hoc & dang cong thitc phan tt ciia phan (tng xay ra trong thi nghiém
trén (néu cd), gia thiét la chi c6 mot nguyén ti hydrogen dugc thay thé.

5. Viét so d0 phan g clia butane vi bromine trong diéu kién c6 chiéu sang, tao thanh
cac sdn phdm monobromine.

2. Phan urng cracking

Cracking alkane 1a qua trinh phan cat lién két C-C (bé gay mach carbon) clia cac alkane mach
dai d€ tao thanh hdn hop cac hydrocarbon c6 mach carbon ngan hon.

Phan Uing cracking duoc g dung trong cong nghié€p loc dau. Phan ting cracking duoc thuc
hién trong diéu kién nhiét d0 cao va thuwong cé xtc tac.

Vi du: Cracking nonane C9H20 thu duoc cac alkane mach ngan hon la C5 - C7 va alkene C2 - C4.
So d6 phan ng:

MU pan wny. CEHA & C?H,‘E

=
CoHgp —— > C3Hg * CgHy4

—> C4Hg + CsHy
3. Phan Gng reforming

Reforming alkane la qud trinh chuyén cdc alkane mach khong phan nhdnh thanh cdc alkane
mach phan nhanh va cdc hydrocarbon mach vong nhung khong lam thay doi s6 nguyen ttr
carbon trong phan tirva ciing khong lam thay d6i ddng k€ nhiét dd soéi ctia chiing.

Reforming alkane xay ra qu4 trinh d0ng phan ho4 (isomer hod) va arene hoa (thom ho4). Qu4
trinh reforming thuong duwoe thure hién véi cac alkane C5-C11 trong di€u kién nhiét 0 cao va
thuwong co xtc téc.

Vi du: reforming hexane thu dwgrc cac alkane mach nhanh va cac hydrocarbon mach vong.

- Y\/

— st
O reforming |

— A"

R @ +4H,




Qua trinh reforming dwoc (rng dung trong céng nghié€p loc dau dé lam ting chi s6 octane clia
xang va san xudt cac arene (benzene, toluene, xylene) lam nguyén liéu cho cong nghiép tOng
hop hitu co.

4. Phan trng oxi ho4
a) Phan ttng oxi hod hoan toan (phdn ting chdy)

Khi ti€p xtic vOi oxygen va c6 tia Itra khoi mao, alkane bi d0t ch4y tao thanh khi carbon dioxide,
hoi nuwGe va gidi phéng niang luong.

Vidu:

Gl + 3n2—102i> nCO, +(n + 1)H,0

CH,(g) + 20,(g) 2 CO,(g) + 2H,0(g) AH® = — 890 kJimol
C3Hg(9) + 50,(g) - 3C0,(g) + 4H,0(g) AHe = 2216 kJfmol

Phan ng chay clia alkane ¢ vai tro rat quan trong doi vGi doi s6ng con nguoi. POt chay céc
alkane cung cap nhiét d€ dun ndu, swdi 6m va cung cap nang lwong cho cic nganh cong
nghiép.

b) Phdn ttng oxi hod khéng hoan toan

O nhiét d0 cao, c6 mat xuc tac, alkane bi oxi hoa cat mach carbon bdi oxygen tao thanh hon
hop carboxylic acid:

RCH,-CH,R' + %oz Xietae.® . RCOOH + R'COOH + H,0

Céc acid béo mach dai ding d€ san xudt xa phong va cac chat tay rita duwge diéu ché bang
phurong phap oxi hoa cat mach cac alkane C25 - C35.

Thi nghiém: phan Ung oxi hoa hexane

Chudn bi: hexane, dung dich KMn04 1%; 6ng nghiém, bat s, que dém.

Tién hanh:

1. Phdn ttng cta hexane v6i dung dich KMn04

Cho khodng 1mL hexane vao 6ng nghiém, thém vai giot dung dich KMnO4 1%, 1ac déu 6ng
nghiém trong khodng 5 phut, sau d6 dat dng nghiém vao gia roi d€ yén khodng 10 phut. Quan
sat thdy Ong nghiém c6 2 16p, 16p dudi 1a dung dich KMnO4 trong nude mau tim, 1op trén la
hexane kh6ng mau.

2. Phdn ting do6t chdy hexane

Cho khodng 1mL- hexane (Ittu y khong dwge 1ay nhi€u hon) vao bat sit nho, can than dua que
dém dang chay vao bé mat chat 10ng, hexane bOc chdy cho ngon Itta mau vang.

Tra 10i cau hoi:

a) Hexane c6 phan (tng v6i dung dich KMnO4 & di€u kién thuong khong? Tai sao?

b) Tai sao lai d0t chdy hexane trong bat sit ma khong nén d6t trong cOc thuy tinh? Vi€t phurong
trinh hoa hoc clia phan ng xay ra.

c) Néu dot chay hexane trong di€éu kién thi€u oxygen sé tao ra carbon monoxide va nuée. Hay
viét phuwong trinh ho4 hoc clia phan Utng nay.



6. Vi€t phurong trinh hod hoc clia phan trng d6t chay hoan toan pentane.
/V/ UNG DUNG

Khi thién nhién va khi ddu mo la nhién liéu sach va dwoc st dung rOng rai trén thé giGi. Ching
dwoc str dung 1am nhién liéu trong sdn xudt va doi sOng.

LPG (Liquefied Petroleum Gas) thuwrong pham chita propane C3H8 va butane C4H10.

Ngoai ra, khi thién nhién va khi ddu mo véi thanh phan chinh 1a methane duge diing lam
nguyén liéu d€ sdn xudt phan bén urea, hydrogen va ammonia.

Cac alkane 10ng duoc str dung lam nhién li€u xing, diesel va nhién liéu phan luc (jet fuel),...
Céc alkane C6, C7, C8 1a nguyén liéu d€ sdn xudt benzene, toluene va cac ddng phan xylene.

Cac alkane tlir C11 dén C20 (vaseline) duoc dung lam kem dudng da, sap né, thuéc md. Céc
alkane tir C2U dén C35 (paraffin) duwoc dung 1am nén, sap,...

7. Tai sao & cac cay xing, kho chira xang dau thuong treo cac bién cadm dudi day?

M CAM LUA CAM HUT THUGG
ES-—

NO FIRE NO SMOKING

& EM CO BIET

Hién nay, nha may nhiét dién Phu My tai tinh Ba Ria - Viing Tau st dung nguon nhién liéu 1a
khi m6 Nam Con Son va mo Bach HS, cung cdp cho hé théng dién qudc gia hang ti kWh moi
nam. Nha may dam Pha My va dam Ca Mau 14 cdc nha mdy sdn xudt phan bén 16n & nude ta.
MOi nam, hai nha mdy nay cung cap hang triéu tn phan bén, ddm bdo nhu cdu phan dam cla
c& nude. Nguyeén liéu chinh clia hai nha may 1a khi ddu mo tir mé dau Bach HO va khi thién
nhién tlr cic mo trong bé Ctru Long thudc thém luc dia phia Nam.

/IV/ BIEU CHE

1. Phuong phap diéu ché alkane & thé khi trong cong nghiép

Cac alkane & thé khi chll yéu duoc 18y tir khi thién nhién va khi ddu ma. Sau khi loai bd cac
hop chdt khéng phai la hydrocarbon (ddc biét 1a H2S va C02), khi duwoge dan qua duodng Ong
dan dén noi tiéu thu hodc dwoc nén lai & dang 10ng (ho4 10ng & ap sudt cao) dé dé dang vén
chuyén. Khi ddu mo hoa 10ng 1a LPG, con khi thién nhién hoa 18ng 1a LNG (liquefied natural
gas).

2. Phuong phap diéu ché alkane & thé 16ng, ran trong cong nghiép

Khi chung cat dau mé nhan duwoe hon hop alkane cé chiéu dai mach carbon khac nhau & céc
phan doan sbi khac nhau. D€ nhén duoc cac alkane tinh khi€t can phdi c6 cic cong nghé tach
va tinh ché rat phiic tap.

Khi ngung tu chita chll yéu alkane C5 - C8, 1a sdn phdm thu duoc khi khai thac ddu mad. Chiing
dugce bom lén cung véi dau va duge ngung tu thanh chdt 10ng. Khi ngung tu thuong duoc ché
bi€n thanh xang.
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Vi khuan methanogen

Vi khu&n methanogen c6 kha nang xtc tac cho chuyén ho4 carbon dioxide va hydrogen trong
biogas tao thanh methane: C02 + 4H2 =(to, xdc tdc)=> CH4 + 2H20

Vi khudn methanogen ciing xtc tac cho qué trinh chuy€n hoa cac phé thai sinh khoi, cac chat
thdi clia dOng vat,... thanh methane va gidi phéng khodng 2 ti tdn methane moOi nam. Lugng
methane trong khi quyén chti yéu la do qua trinh nay tao ra.

/VIl/ NHIEM KHONG KHi DO PHUONG TIEN GIAO THONG

1. C4c chat trong khi thai cila phwong tién giao thong gay 6 nhiém khong khi

Qua trinh chay clia xéing, ddu diesel trong dOng co cac phurong tién giao thong tao ra sdn phadm
cu0i ciing 1a CO2. Khi nay 12 nguyén nhan chinh gay hiéu (tng nha kinh lam Tr4i Pat néng lén.
Néu xéng, dau diesel chay khong hoan toan, thi€u oxygen thi tao ra khi CO, VOCs (cac hop chat
hitu co dé bay hoi nhur formaldehyde, benzene, toluene,...) va cadc hat bui den chtta céac hop chat
arene da vong rat dOc. Nhién liéu chita sulfur khi chdy sinh ra céc oxide ctia sulfur SOx. Ngoai ra
qua trinh chdy tao nhiét d6 cao khi€én oxygen va nitrogen trong khong khi phan Grng véi nhau,
tao thanh cac loai oxide clia nitrogen (NOx). Cac chdt nay gay 6 nhiém méi trzong khong khi.

2. Mt s6 bién ph4p han ché 6 nhiém mai truwdng do cic phuong tién giao thong

. Str dung nhién liéu chay sach: P& bdo vé sitc khoé con ngudi, trong tiéu chudn nhién liéu cé
yéu cau nghiém ngat vé chi sO octane (1) d0i v4i xéing va chi sO octane (2) d0i vGi diesel. Ngoai
ra con cé yéu cau vé ham Iwong kim loai nang.

(1) Chi s6 octane (octane number) dac trung cho tinh chéng kich né clia xing.

(2) Chi sO octane (cetane number) ddc trurng cho kha nang tur bOc chay clia nhién li€u diesel.

D6i véi xang, c6 yéu cau vé ham Iwong benzene. Theo tiéu chudn EURO 4 va EURO 5, ham
luong benzene phai nhd hon 1% vé thé tich.

D6i vGi nhién li€u diesel, c6 yéu cdu vé ham lugng sulfur va ham lwong arene da vong. Theo
tieu chudn EURO 4, ham lwong sulfur phai dwdi 50 mg/kg va theo EURO 5 phai dwdi 10 mg/kg.
Theo tiéu chudn EURO 4 va EURO 5, ham lwong arene da vong PAHs phai dudi 11%.

- Str dung nhién li€u sinh hoc nhwr xang pha thém ethanol (E5, E10,...), biodiesel. Ethanol vira la
phu gia ting chi s6 octane vira 1a nhién liéu chdy sach. Biodiesel 14 methyl ester clia cac acid
béo trong dau mé& ddng thure vat phi thure phdm, nhién li€u nay c6 chi s6 cetane cao, khong
chtta sulfur va arene.

. Str dung cac phurong tién giao thong tiét kiém nang lwong va chuyén ddi sang cac loai dOng
co dién.

« Cong thitc t5ng quat cla alkane: CnH2n+2 (n>=1).

- Trong di€u kién thuong, alkane C1 - C4 va neopentane & trang th4i khi, C5 - C17 (trir
neopentane) la chdt 10ng khong mau, tir C18 tré’1én 1a chat ran.

« C4c phan Ung cla alkane:

. B 2R O Hop WA B LN AR
- Phan Ung thé: n' 12n+2 n' 12n+1 n' 12nsh2



- Cracking alkane mach dai thu dwgce hon hop alkane mach ngan hon dé ché bién thanh xing
va alkene C2 - C4 lam nguyén liéu cho t6ng hop hitu co.

- Reforming alkane mach khong phan nhanh thu duoc alkane mach nhanh dé san xuét xing c6
chi s6 octane cao va cac arene lam nguyén liéu cho tdng hop hitu co.

- Phan rng oxi hoa:

3n+1 id
C.Hy 2* 0, — nCO, +(n+ 1)H,0

RCH, —CH,R' + goz xicte,® | REOOH + RCOOH + H,0

- Trong cong nghiép, nguyén liéu san xudt alkane 14y tir khi thién nhién va ddu mo.

- irng dung: nhién liéu (LPG, LNG, xing, diesel, nhién liéu phan Iuc); nguyén liéu cho céng
nghiép hoa chat, dwoc phdm, mi phdm, phan bén,...

- Van dung c4c ki€n thite vé alkane, gidi thich: cdc tng dung cUa céc alkane trong cudc sOng
nhw lam nhién liéu phuc vu sinh hoat trong gia dinh, phwrong tién giao thong va trong cong
nghiép; vi sao alkane la nguyén liéu dau vao clia t6ng hop hitu co, cong nghiép hoa chat.

» Bdo v& moi trueong sOng bang cach st dung cic phurong tién giao thong ti€t kiém ning lwong,
han ché str dung nhién li€u hod thach 1a ngudn tai nguyén thién nhién khong t4i tao, ting
cuong st dung cac nhién liéu sach nhw xing E5, E10 va biodiesel.



Bai 16: HYDROCARBON KHONG NO

MUC TIEU

- Néu duge khai niém vé alkene va alkyne, cong thitc chung clia alkene; déc di€m lién két, hinh
dang phan tir clia ethylene va acetylene.

- Goi dugc tén mot sO alkene, alkyne don gidn (C2-C5), tén thong thuwong mot vai alkene, alkyne
thuong gap.

- Néu duoc khai niém va xdc dinh duwoce dong phan hinh hoc (cis-, trans-) trong mot sO trirong
hop don gian.

- Néu duge dac di€m vé tinh chdt vat 1i clia mot sO alkene, alkyne.

- Trinh bay duoc cac tinh chat hod hoc clia alkene, alkyne: phdn tng cOng hydrogen, cOng
halogen (bromine); cOng hydrogen halide (HBr) va cOng nude; quy tac Markovnikov; phan tng
trung hop cuia alkene; phan ng cuia alk-1-yne v6i dung dich AgNO3 trong NH3; phan Urng oxi
hoa.

- Thure hién duoc thi nghiém di€u ché va thir tinh chat clia ethylene va acetylene; mé ta céc
hién twong thi nghiém va gidi thich dwoc tinh chat hoa hoc cuia alkene, alkyne.

- Trinh bay duoc Gng dung cla cac alkene va acetylene trong thure ti€én; phuwong phap di€éu ché
alkene, acetylene trong phong thi nghiém (phan (tng dehydrate ho4 alcohol di€éu ch€ alkene, tir
calcium carbide di€u ché acetylene) va trong céng nghi€p (phan ttng cracking di€éu ché alkene,
diéu ché acetylene tlr methane).

Surra doi clia hoa hoc alkene khodng gitra thé ki XX 1a mt ddu mOc quan trong tao nén bude
d0t pha cho su phat trién manh mé clla cong nghiép hoa hoc hitu co.

Vay, alkene, alkyne c6 vai tro quan trong th€ nao trong hoa hoc néi chung va hod hitu co néi
riéng?

/1/ KHAI NIEM, PONG PHAN, DANH PHAP

1. Khai niém va cong thirc chung cua alkene, alkyne

Em hay vi€t cong thitc electron, cong thitc Lewis clia cac hydrocarbon sau: C2H6, C2H4,
C2H2. Nh&n xét sir khac nhau vé dac di€m lién k&t trong phan tl clia ba hydrocarbon trén.

Hydrocarbon khéong no la nhitng hydrocarbon trong phan tit c6 chita lién két doi, lién két ba
(g0i chung 1a lién két bdi) hodc dOng thoi ca lien két doi va lién két ba.

Hydrocarbon khong no Alkene Alkyne
Khai niém Alkene la cac hydrocarbon khéng | Alkyne la cac hydrocarbon
no, mach h&, cé chira mét lién khéng no, mach hé coé chira mét
két doi :C‘—'Ci trong phan tir. lién két ba —C=C—trong phan tur.
Céng thire chung C.Ha, (n22) CHynp(n22)
Vidu C,H,, CHg, CHg, ... CH,, CH, CHg,..

2. Pong phan

a) Pong phdn cdu tao



Alkene va alkyne c6 hai loai d0ng phan cdu tao la d0ng phan vi tri lién két boi (tir C4 tré1én)
va dOng phan mach carbon (tlr C4 trd 1én voi alkene va tlr C5 trd1én vGi alkyne).

Vi du: alkene C4H8 c6 ba dOng phan cdu tao:
CH,=CH—-CH,—CH, ; CH;—CH=CH-CH,; ; CH3

b) Pong phan hinh hoc

Trong phan ti alkene néu moi nguyén tl carbon cla lién két doi lien két vGi hai nguyeén tir
hodc hai nhém nguyén tit khac nhau thi sé cé d0ng phan hinh hoc.

Né&u mach chinh nam & ciing mOt phia clia lién két doi, goi la dong phan hinh hoc dang cis-.

Né&u mach chinh nam & hai phia khac nhau ctia lién két doi, goi 1a d0ng phan hinh hoc dang
trans-.

Vi du: phan tir but-2-ene c6 hai dong phan hinh hoc dang cis- va dang trans-.
HSC\C C/C Hsy H\C C/CH3
P — —
H M He! M

cis-but-2-ene trans-but-2-ene

1. Piéu kién dé c6 dOng phan hinh hoc clia alkene p d 1 gi?
CH,= (I.-J—CHE

2. Alkene CH?- c6 ddng phan hinh hoc khéng? Giai thich.

& Em cO BIET

Cac hydrocarbon khéng no trong tw' nhién

Trong tw nhién, cac hydrocarbon mach hé'va mach vong chita lién k€t doi & dang alkadiene,
alkatriene, alkapolyene, cycloalkene,... c6 nhiéu trong tinh ddu thdo mdc. Céc tinh dau nay c6
chita cac chat goi 1a terpene. Phan tir clia terpene duoc tao thanh tlr cic don vi mat xich co'ban
la isoprene (2-methyl-buta-1,3-diene).

Vi du: limonene c6 trong tinh dau cam, chanh; myrcene dugc tim thy trong cac thuc vat cé
mui thom ddm nhu xoai, hoa bia, 14 nguyét qué, cd xa huwong, sd va hiing qué; ocimene c6 trong
14 cay hing qué, chiing c6 mui thom rdt dé chiu; o-pinene va O-pinene la thanh phan chinh clia
dau thong; p-carotene c6 th€ duoc tim thdy trong cac loai rau, cll mau vang, mau da cam nhw
khoai lang, ca rét; lycopene la sac t& mau do twoi dwge tim thay trong nhiéu loai rau qua c6
mau dd nhw ca chua, dua hau, du du;...



c0 mau do nhuf ca chua, dua hau, du ac:...

limonene p-carctene
Hinh 16.1. Céng thurc cau tao ctia limonene va B-carotene
3. Danh phap
Tén theo danh phép thay thé cuia alkene va alkyne:

Phan nén-vi tri lién két boi - enehodcyne

Luuy:
- Chon mach carbon dai nhot, c6 nhiéu nhanh nhat va cé chira lién k€t bOi 1am mach chinh.

- Panh s6 sao cho nguyeén ttt carbon c6 lién k€t boi (d6i hodc ba) 6 chi s6 nho nhat (danh s
mach chinh tir dau gan lién k€t boi).

- Dung chirsé (1, 2, 3,..) va gach néi (-) &€ chi vi tri lien k&€t bOi (néu chi c6 mOt vi tri duy nhat
cua lién két boi thi khong can).

- Néu alkene hodc alkyne cé nh4nh thi cn thém vi tri nhanh va tén nhanh trude tén clia alkene
va alkyne twong Urng vOi mach chinh.

Bang 16.1. Tén goi cla cia mét sé alkene, alkyne

Sé
caithon Cong thire alkene Tén alkene Cong thirc alkyne Tén alkyne
ethene ethyne
2 CH,=CH, HC=CH
(ethylene) (acetylene)
propene
3 CH,=CH-CH, HC=C-CH, propyne
(propylene)
CH,=CH-CH,~CH, but-1-ene
4 La St = o T i HC=C-CH,-CH, but-1-yne
CH,=C—CH, methylpropene CH,~C=C—CH, but-2-yne
CH,
5 CH,=CH-CH,—CH,~CH, pent-1-ene HC=C-CH,—-CH,-CH, | pent-1-yne

(Tén théng thudng clia mét sé alkene, alkyne duor dé trong ngodc)

1. Vi€t cac cong thite cdu tao va goi tén theo danh phap thay thé cla céc alkene va
alkyne c6 cong thitc phan tir C5H10, C5HS.

2. Trong cac chdt sau, chdt nao cé ddng phan hinh hoc?



a) CH,=CH-CH; b) CH,4~CH,~CH=CH-CHj;

) CHs ~C=CH-Ch; d) CH,=CH-CH,—CH,.
CH;

/11/ PAC PIEM CAU TAO cUA ETHYLENE VA ACETYLENE

1. Ethylene

Phan tir ethylene (C2H4) c6 2 nguyeén ti carbon va 4 nguyén tit hydrogen déu nam trén mot
mat phang. Lién két d6i C=C gém mot lien két sigma va mot lien két pi.

H 12122 H
108,7 pm
7>\
a} H 133.9 pm H
b)

Hinh 16.2. Céng thirc cau tao (a) va mé hinh phan tir (b) cda ethylene
2. Acetylene
Phan tr acetylene (C2H2) c6 2 nguyén tit carbon va 2 nguyén tir hydrogen nam trén mdt duong

2 ~ ~ - g g A A A~ g
thang, géc lién ket CCH la 180°. Lién két ba C=C bao g0Om mot lién két o'va hai lién két pi.

211 REL T 06,0 pm

-
a) H—CE'C—H

120,3 pm

RS - = oW

Hinh 16.3. Céng thirc cdu tao (a) va mo hinh phan tir (b) cla acetylene

/II/ TINH CHAT VAT Li

Nhiét 0 séi, nhi€t d0 néng chdy va khoi Iwong riéng cla alkene, alkyne khong khac nhiéu vo6i
alkane trong Urng. C4c alkene, alkyne l1a nhitng hop chat khéng c6 mui va déu nhe hon nude.

O nhiét dd thudng, phan 10n cac alkene va alkyne tir C2 dén C4 & trang thai khi, tir C5 dén C17
& trang thai 10ng va tlr C18 tré1én & trang thai ran. Ching khong tan hodc rat it tan trong nudc,
tan trong mOt sO dung méi hitu co.

& EM CO BIET

O nhiét dd thudng, d6 tan clia acetylene trong acetone 1a 2,79 gam/100 gam dung méi va trong
dimethylformamide (DMF) 14 5,1 gam/100 gam dung moi. & 4p sudt 20 bar, d0 tan clia
acetylene 12 68,9 gam/100 gam acetone va 62,8 gam/100 gam DMF. Vi vay, cdc dung moi nay
duoc str dung trong cac binh khi nén dé luu trir acetylene.



Bang 16.2. Tinh chat vét Ii cia mét sb alkene, alkyne(?)

Alkene iy do soi rigng Alkyne chay do soi riéng
co) | 9 | (gem) ccy | | (grem
ethene =169 =105 - ethyne =81 =83 -
propene —185 —47.8 - propyne =102,7 -23.2 -
but-1-ene -185 —5,3 - but-1-yne -126 8,1 -
frans-but-2-ene -106 09 - but-2-yne -32 27 0,691
cis-but-2-ene -139 3,7 - pent-1-yne -106 40,2 0,690
pent-1-ene =165 30 0,641 pent-2-yne =109 56,1 0,71

/IV/ TINH CHAT HOA HOC CUA ALKENE, ALKYNE

Cac lien két 71 ¢ lien két doi (alkene) va lién k€t ba (alkyne) kém bén viing, dé bi dit ra dé tao
thanh cac lién k&€t mGi. Vi vay, cdc lién két boi 1a trung tam gay ra cdc phan ng dac trung clia
hydrocarbon khéng no: phan tng cOng, phan ng tring hop, phan tng oxi hoa.

1. Phan trng cOng
a) Phdn ttng cong hydrogen

Hydrogen ho4 alkene va alkyne thu dugc alkane twong ng. Phan ttng thuong dugc thyre hién
dwdi 4p sudt cao, nhiét dd cao va cé mat cic chat xic tac kim loai nhw platinum, nickel va
palladium.

Vi du: CH2=CH2 + H2 =(Ni, t°, 4p sudt)=> CH3-CH3

Hydrogen ho4 alkyne, tuy vao di€u kién ap sudt, nhiét ¢d va xic tic, c6 th€ nhdn duoc san
phé’m l1a alkene, alkane.

Vi du: CH=CH + 2H2 =(Nj, to, 4p sudt)=> CH3-CH3
4 EM cO BIET
Phan trng cOng chlorine vao ethylene tao ra 1,2-dichloroethane, 1a chat trung gian dé san xuét
vinyl chloride (VC), nguyén li€u t6ng hgp poly(vinyl chloride) (PVC).
b) Phdn ttng cdng halogen
Khi cho alkene hodc alkyne phan (tng v4i dung dich bromine, dung dich sé bi mat mau.
Vidu:
CH2=CH2 + Br2 — BrCH2-CH2Br
CH=CH + 2Br2 — Br2HC-CHBr2
¢) Phdn ting cOng hydrogen halide
Phan Utng cOng hydrogen halide vao alkene va alkyne tao thanh halogenoalkane twong Ung.
CH2=CH2 + HBr — CH3-CH2Br
CH=CH + HBr — CH2=CHBr
CH=CH + 2HBr — CH3-CHBr2
d) Phdn ting cong nuéc (hydrate hod)



Phan tng cOng nwGe vao alkene hay con goi 1a hydrate hoa alkene tao ra alcohol.
Phan Grng thuomg st dung xic tac phosphoric acid hodc sulfuric acid.

CH2=CH2 + H20 =(H3P04, to)=> CH3-CH20H

Phan rng nay duoc thye hién & quy mo cong nghiép dé san xudt ethanol.

Phén Utng cOng mOt phan t&r HOH véo alkyne dién ra khi c6 mét clia xtc tac 1a mui Hg(ll) trong
H2S04, tao thanh aldehyde hoac ketone.

Vidu:

HC=CH + H,0He2:H28%.15 ol _CH=0
CHsC=CH + H,0 HEHS0ur oy o oH,
[I:I)

Quy tdc Markovnikov (Mdc-cOp-nhi-cop)
Phan Utng cOng mOt tac nhan khéng d6i x(tng HX nhw HBr, HCI, HI, HOH,... vao lién két b0,
nguyeén tir hydrogen sé tu tién cOng vao nguyén tit carbon cé nhiéu hydrogen hon va X sé cOng
vao nguyén tit carbon c6 it hydrogen hon.

vVidu:
+ H-Br I CHB_?H_(EHE (san pham chinh)
CH3~CH=CH; ————— Br H
5 CHS_?H_?HE (san pham phu)
H Br

Phan Grng cOng nude vao propene voi xic tac acid duge thue hién & quy mo cong nghiép dé
san xudt isopropanol.

Phén Utng cOng acid, cOng nude vao alkyne ciing tuan theo quy tac Markovnikov.

2. Phan trng triung hop cua alkene

Phdn ting tring hop alkene la qud trinh cOng hop lién tiép nhiéu phdn tir alkene giong nhau
hodc turong twnhau (goi la monomer) tdo thanh phan tir cé phan tir khoi Ion (goi la polymer).
Vi du: Phan Urng tring hop ethylene va propylene tao thanh polyethylene (PE) va
polypropylene (PP).

NCH,=CH, ffesultxictée , (oH) _CH, ), NCH,=CH . sull xic o , $CHz~ChH,

CH3 CHE
polyethylene polypropylene

n duoc goi la hé s tring hop.

Phan trng trung hop alkene cd (tng dung quan trong d€ san xudt vat liéu polymer.

3. Viet phuong trinh hod hoc clia céc phan Gng:

a) Propene tac dung v6i hydrogen, xtic tac nickel.



b) Propene tac dung véi nuwde, xtic tac H3PO4 .
¢) 2-Methylpropene tdc dung véi nude, xtic tac acid H3PO4.
d) But-1-ene t4ac dung véi HCL

4, Trong céc chat sau, nhitng chat nao 1am mat mau nwde bromine: propane, propene,
propyne, 2-methylpropene?

3. Phan Gng cua alk-1-yne véi AgNO3 trong NH3

Cac alkyne c6 lién két ba & ddu mach (alk-1-yne) c6 kha niang tham gia phan (tng v4i dung dich
AgNO3 trong NH3 tao thanh két tua.

Vi du: HC=CH + 2AgNO3 + 2NH3 — Ag-C=C-Ag + 2NHANO3
(mau vang nhat)
Phan ng nay diing d€ nhén biét cac alkyne c6 lién k&t ba & ddu mach.
4. Phan trng oxi ho4
a) Phdn ting oxi hod khéng hoan toan

Cac alkene va alkyne c6 kha ning lam mét mau dung dich thuOc tim, day 1a phdn (ng oxi hoa
khong hoan toan.

Vidu:
3CH2=CH2 + 2KMnO4 + 4H20 — 3HO-CH2-CH2-OH + 2Mn02 + 2KOH
ethylene glycol

Phén Utng oxi hoa khong hoan toan alkene dugc (ng dung dé san xudt cic dan xudt chira
oxygen cua hydrocarbon trong cong nghiép.

b) Phdn ting chdy
Alkene va alkyne déu dé chay khi c6 mat oxygen, phdn (tng tOa nhi€u nhiét:

Gl it ﬁzﬂog 5 nCO, +nH,O

CnH;,_'rn o + 37;—102 .9 > FICOQ + {H—ﬂ H2

Acetylene chay trong oxygen tao ra ngon Ita c6 nhiét d6 cao, c6 thé€ 1én tGi trén 3 000 °C.

& EM CO BIET

Pén xi oxygen - acetylene duoc Ung dung dé cat va han kim loai rat pho bién trong nhiing thap
ki trude. Hién nay, do su phat trién clla cong nghé han hd quang nén viéc str dung acetylene dé
han kim loai gidm dang k€. Tuy nhién, thiét bi han oxygen - acetylene kha linh hoat, c6 thé
duoc str dung & nhitng noi khong thé ti€p can duoc dién va can ngudn nhiét cao.



Hinh 16.4. Dén xi
oxygen — acetylene

Thi nghiém 1: Piéu ché va thirtinh chat hoa hoc ciia ethylene

Chudn bi: con 96°, dung dich sulfuric acid dac, ¢4 bot; binh cau c6 nhanh 250 mL, 6ng nghiém
(1) chita khoang 2 mL dung dich KMnO4 loing, 6ng nghiém (2) chita khoang 2 mL nuGc Br2
loing, 6ng dan thuy tinh hinh chir L, 6ng dan thuy tinh ddu vudt nhon, gia d€ dng nghiém,
nguOn nhiét, que d6m, Iwdi tan nhiét, binh thuy tinh chira dung dich NaOH.

Con 96° —
+ dung dich S
H,SO, ddc

l . Nuée Br, lodng
_.!__,ht:ﬁc dung dich

S . KMnO, lodng
Dung dich

) , NaOH
Hinh 16.5. Diéu ché ethylene va thir tinh chat

Tién hanh:
- Cho vai vién d4 bot, 20 mL cOn 96° vao binh cau. R6t 40 mL dung dich H2S04 ddc vao Ong
dong, sau d6 rot tir tir H2S04 dac tir 6ng dong qua phéu vao binh cau dé tranh sy tod nhiét
qua manh.

- Lap b0 dung cu nhw Hinh 16.5.

- Pun néng dén khi ethylene sinh ra va suc ngay vao ciac Ong nghiém (1) va (2).

- Thay Ong dan khi thuy tinh hinh chit L bang 6ng dan thuy tinh c6 ddu vudt nhon.

Dung que dém dang chay d€ d6t ethylene & dau 6ng dan khi.

Luu y: Dung dich sulfuric acid dac roi vao da sé gay bOng nang, can can than khi str dung.

Hay gidi thich hién tuong va viét phurong trinh hod hoc ctia phdn ting xdy ra.

Thi nghiém 2: Piéu ché va thirtinh chat ho4 hoc clia acetylene

Chudn bj: dat den (chira CaC2), nwde tinh khiét; 6ng nghiém chira khodng 2 mL dung dich
KMnO4 loang, 6ng nghi€ém chita khodng 2mL dung dich nutGc Br2 loéng, binh cdu cé nhanh



250mL, 6ng dan thuy tinh hinh chit L, 6ng dan thuy tinh ddu vudt nhon, gia d€ dng nghiém,
que dém, binh thuy tinh chita dung dich NaOH.

1 =i

_#____,

a
GH
_ﬁ_zh—‘*- —
—

P~

-\ Nuéc Br,

. 7 lodng hodc
4 c dung dich
c !
— Dung 1 kmno
t:':--':.; —dich ~lo3n 4
e NaOH 9
Hinh 16.6. Diéu ché acetylene va thir tinh chét
Tién hanh:

- Cho khodng 5 g dat dén vao binh cdu c6 nhanh va cho nuGe cdt vao phéu nho giot. Lap dung
cu nhu Hinh 16.6 (ch1 ¥ duéi cia phéu nho giot khong cham vao chat ran).

- M& khod phéu nhd giot dé nuwde chay tir tir xudng, khi acetylene sinh ra dugc suc ngay vao
céc 6ng nghiém chita dung dich KMnO4 va nuGe Br2 da chudn bi & trén dén khi dung dich mat
mau.

- Thay Ong dan khi thuy tinh hinh chit L bang 6ng dan thuy tinh cé dau vudt nhon. Diing que
d6m dang chay dé dot acetylene sinh ra & dau 6ng d&n khi.

Hay gidi thich hién tuong va viét phuong trinh hod hoc ctia cdc phdn tng xdy ra.

5. Hay trinh bay phuong phéap hod hoc nhan bi€t ba khi sau: ethane, ethylene, acetylene.

6. Viét phurong trinh ho4 hoc clia cac phan ng:
a) Propene tiac dung véi dung dich KMnO4.
b) Propyne tac dung véi dung dich AgNO3/NH3.
/V/ PIEU CHE
1. Alkene
Trong phong thi nghi€ém, ethylene dugc di€u ché tir phan tng dehydrate ethanol:
C2H50H =(H2S04 dac, to)=> C2H4 + H20

Trong cong nghiép, alkene C2 - C4 dwgc di€u ché tlr qua trinh cracking alkane trong cic nha
mdy loc dau.

Cac alkene nay con c6 thé duge sdn xudt tir qua trinh dehydrogen xudc tac véi nguyén liéu 1a khi
dau mo (ethane, propane va butane). Dehydrogen butane tao ra butadiene va cdc dong phan
butene.



2. Alkyne
Acetylene dugc di€u ché tir phan ng gitra calcium carbide véi nude:
CaC2 + 2H20 — C2H2 + Ca(OH)2

Ngoai ra, acetylene con duoc di€u ché bang cach nhiét phan methane & nhiét dd 1 500°C, lam
lanh nhanh dé tach acetylene ra khoi hdn hop vdi hydrogen:

2CH4 =(1 500 °C)=> C2H2 +3H2

/V1/ UNG DUNG
UNG DUNG San xuét
dugc pham Ethylene kich thich
e : hoa qua mau chin
oxygen — acetylene M6t s6 (rng dung
cla alkene va alkyne
Téng hop polymer @é san xuét Céng nghiép hoa chét: san xuét alcohol,
chét déo, to, soi, cao su, ... aldehyde, ethylbenzene, cumene,...
& EM cO BIET

+ Qua trinh hé hdp clia qua chudi sau thu hoach dién ra kha manh mé, qua trinh nay sé san
sinh rat nhiéu khi ethylene.
+ Cac alkene dugc dung lam monomer dé tong hop thanh polymer nhw PE, pp, cao su; nguyén

liéu ddu d€ t6ng hop cac hop chat hitu conhw alcohol, aldehyde, cac d&n xudt halogen va cac
chat khac.

Ethylene va acethylene duwoc dung lam nguyeén liéu d€ chuyén hoa thanh cic monomer nhw
styrene, vinyl chloride, vinyl acetate, acrylonitrile,... 4€ t6ng hop cac polymer.

Cac alkyne 1a nguyén liéu sdn xudt mot s6 duwoe phdm nhu thude chudi sé lam ca chua xanh
mau chin khéng virus Efavirenz, thudc khéang nam Terbinafine,...

Hinh 16.7. Khi ethylene sinh ra ti

. Cong thic tOng quat clia alkene: CnH2n (n>=2); alkyne: CnH2n _-2 (n>=2).

- Trang th4i, nhiét d0 séi va tinh tan cia mOt sO alkene, alkyne.



- Alkene va alkyne c6 cdc dOng phan cdu tao (d0ng phan vi tri lién k€t boi, alkene tlr C4 va
alkyne tir C5 cO dong phan mach carbon); alkene tir C4 c6 th€ c6 dong phan hinh hoc.

+ Alkene, alkyne c6 thé tham gia phan (ng cOng, phdn Gng oxi ho4; alk-1-yne c6 thé tham gia
phdn Gng véi dung dich AgNO3/NH3.

+ Quy tac Markovnikov: khi cOng HX vao lién k&t bOi, nguyeén tir hydrogen sé wu tién cOng vao
nguyeén tt carbon c6 nhiéu hydrogen hon va X sé cOng vao nguyeén tit carbon c6 it hydrogen
hon.

- Phan Ung trung hop alkene.
- Phuong phap di€u ché ethylene, acetylene.

- Alkene, alkyne dugc Gng dung rOng rai dé san xudt cac ho4 chat va vat liéu c6 g dung
trong cong nghi€p va doi song.

Véan dung céc kién thitc vé alkene, alkyne dé gidi thich dugc céc vai trd quan trong clia alkene
va alkyne trong cong nghi€p hoa hoc, cong nghiép duwoc pham, vat liéu,...



Bai 17: ARENE (HYDROCARBON THOM)

MUC TIEU

- Néu duoc khai niém vé arene.

- Viét duoc cong thire va goi tén mOt sG' arene.

- Trinh bay duoc ddc di€m vé tinh chat vat li, trang thai tw nhién clia mot s6 arene, dac diém
lién k€t va hinh dang phan tir benzene.

- Trinh bay duoc tinh chat hod hoc ddc trung cla arene (hodc qua mé ta thi nghiém): phan
Ung thé clia benzene va toluene; phan tng cOng chlorine, hydrogen vao vong benzene; phan
Ung oxi ho4 hoan toan, oxi hod nhém alkyl.

- Thure hién duoe (hodc quan sit qua video hodc qua mo ta) thi nghiém nitro hod benzene, cOng
chlorine vao benzene, oxi ho4 benzene va toluene bang dung dich KMn04; mé ta cac hién tuwong
thi nghi€ém va gidi thich dwoc tinh chdt hoa hoc clia arene.

- Trinh bay duoc Utng dung cla arene va dua ra duoe cach tng xU thich hop déi véi viée st
dung arene trong viéc bdo vé sttc khoé con nguoi va méi truong.

- Trinh bay duoc phwong phéap diéu ché arene trong cong nghiép.

L1

' Lam thé nao c6 thé lua chon va st dung cdc sdn phdm duoc sdn xudt tirarene va ddn xudt
ctia né an toan, than thién véi méi truong?

/1/ KHAI NIEM VA DANH PHAP

1. Khai niém

Arene hay con goi 1a hydrocarbon thom la nhitng hydrocarbon trong phan ti c¢6 chita mot hay
nhiéu vong benzene.

Benzene c6 cong thitc C6H6 1a mOt hydrocarbon thom don gidn va di€n hinh nhat.

Benzene va cic dong dang clia né hop thanh diy déng dang clia benzene c6 cong thiic chung la
CnH2n-6 (n >=6).

2. Cong thitc cau tao va danh phap

MOt s6 arene, goc aryl thuong gap cé cong thitc cau tao va tén goi
nhu sau:

Tén gbc aryl

Vak @ phenyl
CHs CH
CHp—
@ @ benzyl

benzene methylbenzene vin }rlbenzene
(toluene) (styrene) na ph thalene




CH, CH, CH,

1 2 CH 3 . 2 ! 2
3 3
H;
1,2-dimethylbenzene 1,3dimethylbenzene 1,4-dimethylbenzene
(o-xylene) (m-xylene) {p-xylene)

(0-; m-; p- 1a viét tat clia cac tir twong Gng ortho-; meta-; para- chivi tri 2, 3, 4 cla nhém thé th
hai).

/11/ PAC PIEM CAU TAO CUA BENZENE

[ ™

Phan tir benzene cé 6 nguyén tt carbon tao thanh hinh Y
luc gi4c déu, tat ca nguyén ti carbon va hydrogen déu ch/" “‘“‘-‘wc <
-

nam trén mot mat phang, cac goc lien két déu bang " | 0
120°, d0 dai lién két carbon - carbon déu bang 139 pm. g

. - o H»f‘ b 0
Dé don gidn, benzene thwong duwoce bi€u dién bdi cac
ki€u cong thirc dudi day:

a) b)
© 2 @ hogc © Hinh 17.1. Cdng thic cau tao (a)
va mé hinh phan tur (b) cia benzene

/II1/ TINH CHAT VAT Lf VA TRANG THAI TU'NHIEN

c?
|
H

Benzene, toluene, xylene, styrene & diéu kién thuong la chat 160ng khong mau, trong sudt, dé
chay va c6 mui dac trung. Naphthalene 1a chdt ran mau trang, c6 mui dac trung (c6 thé phat
hién dwge & ndng d0 thap).

Céc arene khong phan cue hodc kém phan cuc nén khong tan trong nude va thuong nhe hon
nuoe, tan duoe trong céac dung moi hitu co.

Bang 17.1. Tinh chét vét li cia mét sé arene(ss

Arene Nhiét d6 néng chay (°C) |  Nhiét d6 séi (°C) | Khdi luong riéng (glem?)

Benzene 55 801 0,878
Toluene =95,0 110,6 0,867
o-Xylene =252 144 0,880
m-xylene —47.4 139 0,864
p-Xylene 13,3 138 0,861
Styrene =30,0 145 0,909

Maphthalene 80,26 218 1,0253 (20 °C)

0,9625 (100 °C)

Benzene, toluene, xylene (duwgc g0i Chung 1a BTX) c6 trong dau mo véi ham lwong thap. Khi
chung cdt dau thé thuwong nhdn dwoc phan doan cé chita cac arene nay. Naphthalene va cac
arene da vong khac c6 trong dau mo va nhura than da.



1. Hay so sanh nhiét d0 soi clia benzene, toluene, o-xylene(Bang 17.1) va gidi thich.

/IV/ TINH CHAT HOA HOC

1. Phan ng thé

Arene c6 thé tham gia phdn Ung thé& nguyén t hydrogen & vong benzene nhw phan g
halogen ho4, nitro hos,...

Quy tdc thé: Khi benzene c6 nhom thé alkyl (-CH3, -C2HS,...), cic phan g thé nguyeén tir
hydrogen & vong benzene xay ra dé dang hon so vGi benzene va wu tién thé vao vi tri s6 2 hodc
sO 4 (vi tri ortho hodc para) so véi nhém alkyl.

a) Phan ttng halogen hod

Cic arene tham gia phdn Ung thé nguyén ti hydrogen gan véi vong thom bang halogen
(chlorine, bromine) & nhiét d6 cao khi cé xtc tdc mudi iron(lll) halide.
CH,

B.-
CH; —
@  Br., FeBr,, t
Br

CH,4
T
@ +Br. _}Fear]_ v + HBr
Br

b) Phdn ttng nitro hod

Phan Utng nitro hod 1a phan Ung trong d6 mot hay nhiéu nguyeén tir hydrogen & vong benzene
duoc thay thé bang nhém nitro (-NO2).

Benzene dwoc nitro hoa bang hon hop HNO3 dac va H2S04 ddc ¢'nhiét dd khong qua 50°C tao
nitrobenzene dang long, mau vang nhat, sanh nhw dau:

-7 - NO.

H.S0, dac, 1°
©+HND:_@: i I©+H20

Toluene duoc nitro hoa tao thanh hon hop hai sdn phdm chinh 1a ortho va para-nitrotoluene.

JemcoBIET

Nitrobenzene duoc Ung dung trong nong nghiép dé t6ng hop chét kich thich tang trudng thuc
vat, kich thich cay ra hoa. Nitrobenzene la nguyén liéu d€ sdn xudt aniline, tién chat dé tong
hop polyaniline, cao su nhan tao, thudc trir sau, thudc nhudm azo va dac biét 1a nguyeén liéu
tong hop dwge phadm. 2,4,6-Trinitrotoluene (thuong goi la TNT) 1a mot trong nhiing chat nd da
ting duoc str dung pho bién nhat trong quan s, cong nghiép va khai thac mo.

TNT khong hoa tan trong nwdc nén c6 thé st dung duoc trong moi trirdng &m wét. PE kich nd
TNT can duoc khoi mao bang kip n6. Hién nay, chdt né’ ding cho quan sw1a amatol (hén hop
cua TNT v4i ammonium nitrate).



Nghién ctru phan Ung nitro hoa benzene

Phan tng nitro ho4 benzene duoc thure hién nhw sau:

- Cho con tl vao binh cau dung tich 250 mL, thém khoang 30 -]

mL H2S04 ddc, lam lanh trong chdu nude da roi thém tir tir ' y’ ﬂ;‘:::n

vao khoang 30 mL HNO3, sau d6 thém ti€p khoang 10 mL

benzene va lap sinh han hoi lwu. Pun cach thuy hon hop phan

Ung trén b€p tir dén 80°C trong khodng 60 phut (Hinh 17.2). S

- P& ngudi roi cho hon hop vao phéu chiét, quan sat thdy chat 'I

186ng tach thanh hai 16p, 16p trén 1a sdn phdm phan mg, 16p F

dwdi 1a dung dich hon hop hai acid. s

- Chiét 1ay 1(?’p ché{’t lér}g phia trén, thém khoang 100 mL nuée B"-"“'iﬂf____ﬁ l:ﬁfggf:ac
lanh vao phéu chi€t d€ rtta acid, thu duoc chat10ng mau vang, = H,0— 7

nang hon nuoc va nam O phan duwdi cua pheu chiét. -,,M:‘ﬁf ‘
Hay cho biét chdt l1ong mau vang la chdt gi va gidi thich. m khudy tu
Hinh 17.2. Thi nghiém

nitro hoa benzene

2. Vi€t phuong trinh phan ng cla ethylbenzene vdi céc
tdc nhan sau:

a) Br2/FeBr3, t°; b) HNO3 dac/H2S04 dac.

2. Phan &rng cOng
a) Phdn ting cdng chlorine

Phan Utng cOng chlorine vao benzene trong di€u ki€n c6 4nh sang t ngoai va dun néng, san
phdm thu duoc 1a 1,2,3,4,5,6-hexachlorocyclohexane.

Cl H

Cl

ol

1,2,3,4 5 6-hexachlorocyclohexane

Nghién ciru phan (ng cdng chlorine vao benzene
Phan Grng cOng chlorine vao benzene dwgc ti€n hanh nhu sau:

Dan mOt lwong nho khi chlorine vao binh nén chita mdt it benzene, ddy kin lai roi dua binh ra
ngoai 4nh ndng. Trong binh xudt hién khéi trang va trén thanh binh thay xudt hién mot 1Gp bot
mau trang.

Hdy cho biét 10p bdt mau trdng trén thanh binh la chdt gi. Gidi thich.

b) Phdn ttng cong hydrogen

@amm O

cyclohexane



Phan tng cOng hydrogen vao benzene tao thanh cyclohexane. Phan g xay ra & diéu kién ap
sudt cao va nhiét dd cao, vdi sir c6 mat clia cac chat xdc tac di thé nhw platinum, nickel.

Phan rng nay duoc st dung trong cong nghiép dé san xudt cyclohexane.

&

3. Viét phuwong trinh hoa hoc ctia phan ng xay ra khi hydrogen ho4 hoan toan toluene va p-
xylene, str dung xtic tc nickel.

4. Hydrogen hod hoan toan arene X (cong thitc phan t&r C8H10) c6 xtc
tac nickel thu dwoe sdn phdm la ethyleyclohexane. X ﬂ}

Vi€t cong thitc cdu tao cua X.

3. Phan tng oxi hoa

a) Phdn ting oxi hod hoan toan (phdn ting chdy)

Céc arene nhuw benzene, toluene, xylene dé chay va tod nhiéu nhiét
C6H5CH3 + 902 (t°) — 7C02 + 4H20

b) Phdn ting oxi hod nhém alkyl

Toluene va cac alkylbenzene khac c6 thé€ bi oxi hoa bdi cac tic nhan oxi hod nhw dung dich
KMnO4.

Vidu:
C6H5CH3 + 2KMnO04 (t°) — C6H5COO0K + 2MnO2 + KOH + H20
C6H5COOK + HCI — C6H5COO0H + KCI

Jem copieT
Benzoic acid va sodium benzoate c6 kha niang ngin nglra s phét
tri€én clia nd&m m6c nén duwoc st dung lam chat bdo quan thuc phdm
(thwong dwoc ki hiéula E210 va E211).

Hinh 17.3. Sodium benzoate (E211) c6 trong thanh phdn ctia mét logi
thuc phdm déng hop

Nghién ctru phan g oxi hoa toluene va benzene bang dung dich KMn0O4
- Cho vao hai 6ng nghiém, moi 6ng 1 mL dung dich KMnO4 0,05 M va 1 mL dung dich H2S04
2M.
- Cho ti€p vao 6ng (1) 1 mL benzene, 6ng nghiém (2) 1 mL toluene. Lac déu va ddy ca hai ong
nghiém bang nit c6 6ng thuy tinh thang.
- Pun céch thuy hai 6ng nghiém trong noi nudc néng, 6ng nghiém (2) mau tim nhat dan va
mat mau, Ong nghiém (1) van gilt nguyén mau tim.



Nhdn xét khd ning phdn tng ctia benzene va toluene véi KMnO4. Gidi thich.

5. Terephthalic acid 1a nguyén liéu dé tong hop nhua poly(ethylene terephtalate) (PET)
diing d€ sdn xudt to soi, chai nhura. Terephthalic acid c6 thé duoc tOng hop tirarene X c6 cong
thitc phan t&r C8H10, bang cach oxi hoa X bdi dung dich thudc tim:

COOH
el £ EET
OOH

Hay x4c dinh cong thitc cdu tao cta X.

/v/ UNG DUNG
Ung dung clia arene
Polymer
Benzene Toluene Xylene Naphthalene
Acetone va "4

phenal
Thubc nd Diét gian,
cén tring

Polymer, dung méi, thuéc nhuém,
duge pham, chét déo, to soi téng hop....

Cach Urng xwr thich hop véi viéc strdung arene

Arene (chtl yéu la benzene, toluene va xylene) 1a ngudn nguyén liéu dé tong hop nhiéu loai hoa
chat va vat liéu hitu co quan trong, cé nhi€u tng dung trong doi sOng.

Tuy nhién, arene 1a nhitng chdt dOc nén khi lam viéc v4i arene can tuan thu dung quy tac an
toan. Benzene 1a chat lam ting nguy co gay ung thw va cdc bénh khac, vi vay khong duoc ti€p
xtc trire ti€p voi ho4 chat nay.

Dac biét, cac thudc bdo vé thue vat (thudc trir sau, trir cd) thé hé ci la dan xudt clia benzene
déu c6 tac hai ddi voi stic khde con ngurdi va gay 6 nhiém moi triong, do vay can hét stc than
trong khi st dung. Khéng dwgc st dung cac chdt di bi cdm nhw DDT



(dichlorodiphenyltrichloroethane) hay 666 (1,2,3,4,5,6-hexachlorocyclohexane), thay vao doé la
nhitng thuGc thé hé mai vira hi€u qua vira an toan.

Ngay nay, cdc nha khoa hoc nghién ctu va dua ra cong nghé téng hop hitu co an toan, than
thién méi trudng va hudng dén cac ngudn nguyen li€u ngudn goc thién nhién.

/V1/ PIEU CHE

Trong cong nghiép, benzene, toluene duge diéu ché tir qua trinh reforming phan doan dau mo
chlta cac alkane va cycloalkane C6 - C8.

Vi du: Q xic tic, t° @ + 4H2

xic e, t° + fle2
—_—

Ethylbenzene duwgce di€u ché tir phan Ung gilta benzene va ethylene véi xtc tc acid ran la
zeolite.

CHEEHH_ CH:CHE
@ +CH,=CH,, H' ©/ xic tac, t
=Hz

ethvlbenzene stvrene
Naphthalene duwge diéu ché chll yéu bang phuwong phap chung cdt nhyra than da.

- Arene la nhitng hydrocarbon trong phan tit ¢ chita mOt hay nhi€u vong benzene.

- Benzene, toluene, xylene, styrene & di€u kién thuwong 1a chat 16ng khong mau, trong sult, dé
chay va c6 mui dac trung. Naphthalene 1a chat ran k&t tinh mau trang, cé mui dac trung. Cac
arene khong tan trong nirdc va thirong nhe hon nwde, tan trong cac dung moi hitu co.

- Phan rng thé vao vong thom benzene
Halogen hod

C6H6 (+HNO3 dac, H2S04 dac, t°) — C6H5NO2

CH3C6HS5 (+Br2, FeBr3, t°) — o-,p-CH3C6H4Br
Nitro hod

C6H6 (+HNO3 dac, H2S04 dac, t°) — C6H5NO2

CH3C6H5 (+HNO3 dac, H2S04 dac, t°) — o-,p-CH3C6H4NO2
- Phan ng cOng
COng chlorine
C6H6 (+Cl12,UV, t°) — C6H6CI6
Cong hydrogen
C6H6 (+H2, t°, 4p sudt, xuc tac Ni) — C6H12



- Phan ng oxi ho4

Phdn ting chdy

Cac arene dé chay va tod nhiéu nhiét
Phdn ting oxi hod nhém alkyl

» Ung dung clia arene: nguyén liéu dau dé€ t6ng hop polymer, dung moi. thuéc nhudm, duge
ph&m, chat déo, to'soi tong hop,..

Arene c6 ddc tinh, can dwogc str dung moOt cach hop li: han ché st dung thudc bao vé thuc vat
va chi st dung thu6c thé hé méi.

. Diéu ché

Dau mo (chung cat phan doan) — alkane va cycloalkane C6-C8 (reforming) — benzene, toluene,
xylene.

Benzene (+ethylene) — ethylbenzene (-H2) — styrene

Nhua than d4 (chung cdt) — naphthalene.

Trinh bay vé tdm quan trong clia arene trong cong nghiép hoa hoc, duwoc phdm, sdn xudt thude
bdo vé thuc vat,...



Bai 18: ON TAP CHUONG 4

/1/ HE THONG HOA KIEN THUC

Béng ding cla

hoa chét

Céng thire C.Hap 42 C.Ha, G Ha
téng quat (nz1) (n22) (nz2) benzene
anZn =6
(n=6)
Didc diém | = Mach h&, chi co * Machhé, c61 | « Mach hé, cé 1 « Co vong
céu tao lién két don lign két di lién két ba benzene:
phan tir = Co déng phén = Cé dong phan: | = Cédéng phan: | = Cé dong phén
mach carbon mach carbon, mach carbon, vi mach carbon cla
vi tri lién két tri lién két ba alkyl, vi tri cac
déi, déng phan nhém alkyl,...
hinh hoc
Tinh chdt | » Phan tng thé « Phan ting céng | » Phan g céng | * Phan irng thé
hoa hoc halogen {Hz, Erz, HX, (H,, Br:. HX, (halogen hoa,
cracking * Phan (rng * Phan ung * Phan (rng céng
« Phan tng trung hop alk-1-yne voi (Cl,, H,)
reforming « Phan tng AgNO/NH, « Phan trng oxi hoa
« Phan (rng oxi hoa oxi hoa * Phan ing
oxi hoa
Ung dung | = Nhién liéu: xdng, | = Téng hop « Dén xi oxygen — | * Téng hop
diesel, nhién liéu polymer acetylene polymer
phan luc = Ethylene: = Nguyén liéu san | = Toluene: san xuat
= Nguyén liéu: kich thich qua xudt hoa chét thude nd
vaseline, nén, mau chin - Nguyén liéu san
sap, san xuat - Nguyén liéu xudt hoa chét
hoa chat san xuat




HYDROCARBOMN
Alkane

chung cat phin doan

Piéuché |+« Dauméd » cac san pham alkane khac nhau

* Khithién nhién

Alkene

« Trong phéng thi nghiém: ethylene duwoc diéu ché tir phan ing dehydrate
ethanol.

« Trong cbng nghiép: Alkane — 29 , Jkene

Alkyne Arene

- Acetylene dugc diéu ché tir phan | » Alkane ™", henzene, toluene, xylene

(rng gilra calcium carbide véi - Nhua than da "%, haphthalene
nuée.

+ Methane —130%°C, acetylene

/11/ LUYEN TAP
Cau 1. Phat bi€u nao sau day la khong diing?
A. Trong phan ttr hydrocarbon, s6 nguyén ttr hydrogen luén la s6 chan.

B. Trong phan ttr alkene, lién két d6i gom mot lién k€t o'va mot lién két K. c. Hydrocarbon no la
hydrocarbon ma trong phan tit chi c6 lién két don.

D. Cong thitc chung ctia hydrocarbon no, mach hé cé dang CnH2n.

Cau 2. Hai hydrocarbon A va B c6 ciing cong thitc phan ttrla C5H12 tac dung véi chlorine thi A
chi tao ra mot d&n xuét monochlorine duy nhat, con B ¢6 thé tao ra 4 dan xuat monochlorine.
Tén goi cla A va B lan luot 1a

A. 2,2-dimethylpropane va 2-methylbutane.
B. 2,2-dimethylpropane va pentane.

C. 2-methylbutane va 2,2-dimethylpropane.
D. 2-methylbutane va pentane.

Cau 3. Gas, nhién liéu phé bién hién nay c6 thanh phén chinh la propane va butane. Nhiét
lwrong giai phong khi dOt chay hoan toan 1 kg mot loai gas 1a khodng 50 400 k.

a) Bi€t dé 1am néng 1 kg nuwGe 1én 1 d6 thi can cung cdp nhiét lwgng 1a 4 200 J. D€ dun séi 30
kg nude tir nhiét d0 20 °C can cung cdp bao nhiéu k] nhiét?

A.2520K]. B. 5 040K]. C. 10 080K]J. D. 6 048 J.

b) Can d0t chay hoan toan bao nhiéu kg gas dé cung cdp du nhiét lwong trén, bi€t hiéu suat
hap thu nhiét dat 80%?

A. 0,20 kg. B. 0,25 kg. C.0,16 kg. D. 0,40 kg.

Cau 4. Styrene phan (tng v4i bromine tao thanh s&n ph&m c6 cong thitc phan tir C8H8Br2.
Hay viét cong thitc cdu tao clia hop chat nay.

Cau 5. Reforming octane (C8H18) thu dugc cic arene c6 cong thitc phan tir C8H10.

Hay vi€t cong thitc cdu tao cla cic arene nay.



CHUONG 5: DAN XUAT HALOGEN - ALCOHOL - PHENOL
Bai 19: DAN XUAT HALOGEN

MUC TIEU

- Néu dwoe khai niém dan xudt halogen.

- Viét duoc cong thite cu tao, goi tén theo danh phép thay thé va danh phép thuong ctia mot
vai dan xudt halogen thuong gap.

- Néu duoce dac di€m vé tinh chat vt li clla moOt s6' dAn xudt halogen.

- Trinh bay duoc tinh chdt hod hoc co ban clia dan xudt halogen: phan ing thé nguyén ti
halogen; phan tng tach hydrogen halide theo quy tac Zaitsev.

- Thue hién duoc (hodc quan sat video) thi nghi€ém thuy phan bromoethane; mé ta cac hién
twong thi nghi€m, gidi thich dwoe tinh chdt hoa hoc clia dan xudt halogen.

- Trinh bay dwoc Ung dung cla cac dan xudt halogen; tac hai clia viéc st dung cac hop chat
chlorofluorocarbon (CFC) trong céng nghé lam lanh. Pua ra duoc cach g xt thich hop d6i véi
viéc lam dung cac dan xudt halogen trong d0i s6ng va san xudt.

Y Nhiéu dén xudt halogen duoc str dung lam thudc chita bénh, thubc bdo vé thuc vdt, chdt
lam lanh,... Vdy ddn xudt halogen la gi?

/1/ KHAI NIEM, DANH PHAP
1. Khai niém
Khi thay thé nguyeén tir hydrogen trong phan t& hydrocarbon bang nguyén tit halogen, dugc
dan xudt halogen ctia hydrocarbon.
Cong thikc tOng quét clia d&n xudt halogen:
RX R: gbc hydrocarbon

N X:FCl,Brl

n: sb nguyén 1 halogen

Vi du:

Br
=
CHEBI‘, CHECIZ, CHIE, CH2=CHCI,©/.

YemcoBiET
Hang nghin cac dan xudt halogen da duwoc tich ra tir nhiéu loai sinh vat bién khac nhau nhw
rong, tdo bi€n, san ho,... Chiing c6 cac hoat tinh sinh hoc rdt quy gia nhwkha nang diéu tri bénh
ung thu va nhiéu bénh khac.



&
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Br Br

Hinh 19.1. Dan xuét halogen tach ra tir
tdo bién db chi Laurencia cd tac dung

chéng ung thu vém hong
2. Danh phap
a) Danh phdp thay thé
Tén theo danh phap thay th€é | Vi ctia halogen-halogeno '_ tén hydrocarbon
clia dan xudt halogen: ' — ' '
' 2 03 4 \
Vi du: CH,-CH-CH,—CH,
] 2 3
Cl

2-chlorobutane

Halogeno: Pudi “-ine” trong tén halogen duoc d6i thanh duoi “-0”.
Cht y:
- Néu halogen chi c6 mOt vi tri duy nhat thi khong can s0 chi vi tri halogen.

- Mach carbon duwoc wru tién danh sO tlr phia gan nhém thé hon (tir nguyén tir halogen hoac tir
nhanh alkyl).

- Né€u c6 lién két bdi thi wu tién d4nh sO tir phia gan lién két boi.
- Néu c6 nhiéu nguyén tir halogen thi can thém d6 bdi (di, tri, tetra,...)trirde “halogeno”.
Vidu:

sy 1 2 3 4 1 2 2
CH,-Br CH,=CH=-CH.-CH., CH,=CH-CH~F CH,—CH,
. S & [ e
C Br Br

bromomethane  2-chlorobutane 3-fluoroprop-1-ene 1,2-dibromoethane

b) Tén thong thuong

MOt s6 dan xuat halogen thuong gap duoc goi theo tén thong thuwong nhu chloroform (CHCI3),
bromoform (CHBr3), iodoform (CHI3), CCl4 (carbon tetrachloride).

YemcoBIiET

MOt s6 dan xudt halogen don gidn duge goi tén theo danh phéap goc - chic:

>

aethyl chlonde vinyl chloride pheanyl iodide benzyl bromide

Tén gbc hydrocarbon + halide

Vi dy: CH,CH,~Cl CH,=CH~-CI @,I CH,Br

&

1. Viét cdc dOng phan cdu tao clia dan xudt halogen c6 céng thitc phan t&r C4H9CI va goi tén
theo danh phap thay thé.



2. Goi tén theo danh phép thay thé cac dan xuat halogen sau day:

CHsCHCH;
|
a) CH3CH2Br: by 1

F
c) CH2=CHCJ, d) ©I

3. Viét cong thitc cdu tao cac dan xudt halogen c6 tén goi sau day:

a) iodoethane; b) trichloromethane;

¢) 2-bromopentane; d) 2-chloro-3-methylbutane

/11/ PAC PIEM CAU TAO

Trong phéan t& dAn xudt halogen, lién két C-X phan cuc vé phia nguyén tit 0 &

halogen, nguyén t carbon mang mot phan dién tich duwong va nguyén tir R-—X
halogen mang mOt phan dién tich am. Vi vay, lien két C-X dé bi phan cat trong
cac phan Ung hoa hoc.

Cho bi€t ning lwong lién két gidm dan theo thi ty tlt fluorine dén iodine:

Lién ket C=X C-F C=ClI C=Br C-l

Nang lugng lién két
(kd/mol)

486 327 285 214

T gia tri niang lwong lien k&t C-X & trén, hay so sanh kha ning phan cat lién két C-X clia cac
dan xudt halogen.

/II/ TINH CHAT VAT Li

Phan tl clia dan xudt halogen phan cuc nén chung c6 nhiét ¢ néng chady va nhiét d0 soi cao
hon cac hydrocarbon cé phan ti khoi twong duong. & di€u kién thuwong, mOt s6 chat cé phan
tir khOi nho (CH3CI, CH3 F,...) & trang thai khi.

Cac dan xudt cd phan tir khdi16n hon & trang thai 10ng hodc ran.

Cac dan xudat halogen hau nhw khong tan trong nudc, tan tot trong cac dung moi hitu co nhw
hydrocarbon, ether,...

/IV/ TINH CHAT HOA HOC

Lién két C-X phan cyc vé phia nguyén t halogen nén phdn g ddc trung clia dan xudt
halogen la phan Ung thé nguyén ttr halogen. Ngoai ra, dan xudt halogen con tham gia phan Ung
tach HX.

1. Phan trng thé nguyén tir halogen

Nghién ctru phan g thuy phan bromoethane

Phan ng thuy phan bromoethane duoc thire hién nhw sau:



- Cho khoang 1 mL C2H5 Br vao Ong nghiém (1), thém khoang 3 mL nude cat roi lac déu. bé
hon hop tach thanh hai 16p, 18y phan trén clia hon hop nhd vao dng nghiém c6 chita san 1 mL
AgNO3. Néu thay c6 két tlia can lap lai dén khi khong con két tia (nude rita khong con ion
halogen).

- Thém 2 mL dung dich NaOH 10% vao 6ng nghiém (1).

- Lac nhe 6ng nghiém roi ngam vao cOc nuwde néng khodng 5 phut, thinh thodng lac déu 6ng
nghiém, d€ ngudi roi 18y khodng 1mL chat 1dng & phan trén 6ng nghiém (1) va chuyén sang
Ong nghiém (2).

- Trung hoa base du & Ong nghiém (2) sau khi nhd dung dich AgNO3 bang dung dich HNO3 (thtr
bang gidy chi thi pH) r6i nhd thém vai giot dung dich AgNO3 1%, quan sat thdy c6 két tlia vang
nhat xudt hién.

Tra 10i cau hoi va thue hién yéu cdu sau:

1. Tai sao ban dau hon hop lai tach thanh hai 1&p, bromoethane nam & 14p nao?

2. K&t tia xudt hién & Ong nghi€m (2) sau khi thém dung dich AgNO3 vao la chat gi? Tai sao
can phai trung hoa dung dich base du trudce khi cho dung dich AgNO3 1% vao 6ng nghiém (2)?
3. Dw doan sdn pham va viét phwong trinh hoa hoc clla cac phdn ng xay ra trong qua trinh thi
nghiém.

Céc dan xudt halogen c6 thé tham gia phdn ng v6i dung dich kiém, nguyén tir halogen bi thay
thé bGi nhém OH~, tao thanh alcohol theo phan ng:

R-X+0H —— R-OH *+ X~

alcohol

(X = Cl, Br, I; X lién k€t v&i nguyén ti carbon no)(1).
(1) Nguyén tir carbon no la nguyén tit carbon lién két vdi cdc nguyén tir khdc bdng cdc lién két
don.
Vidu: CH3CH2CH2CI + NaOH (t°) — CH3CH2CH20H + NaCI

r
4. Benzyl alcohol 1a mOt hop chat c6 tac dung khang khudn, chéng vi sinh vat ki sinh trén
da (chdy, rén,..) nén duoc st dung rong rai trong mi phdm, duwge phdm. Benzyl alcohol thu
dwoc khi thuy phan benzyl chloride trong méi trirong kiém. Hay xac dinh cong thiic clia benzyl
alcohol.

" CH,CI

@ +NaOH.° , Banvil alcohol

2. Phan rng tach hydrogen halide

Cac dan xudt monohalogen clia alkane c6 thé bi tach hydrogen halide tao thanh alkene theo so
do sau:



—\C— o NaOHICH,OH,°
W WX

*\ e

» C=C + HX
g A

alkene

Phéan ng xay ra khi dun néng dan xudt halogen v6i base manh nhw NaOH, RONa trong dung
moi alcohol.

Vidu: CH3CH2Br (NaOH/C2H50H, t°) — CH2=CH2 + HBr
Phén Ung tach xay ra theo quy tdc tdch Zaitsev (Zai-xép):
Trong phdn Ung tdch hydrogen halide, nguyén tir halogen bi tdch uu tién ciing vOi nguyén tir

hydrogen & carbon bén canh cé bdc cao hon.

Vi du: CH3CH=CHCHj,4

CH,~CH-CH-CH, (sén pham chinh)
| I
l!I Br H

&

5. Vi€t phurong trinh ho4 hoc xay ra khi dun néng 2-chloropropane (CH3CHCICH3)vGi sodium
hydroxide trong ethanol.

CH;=CHCH,CHj4
(san pham phuy)

6. Thuc hién phan Ung tach hydrogen bromide clia hop chdt 2-bromo-2-methylbutane

/V/ UNG DUNG
1. Mot s6 tng dung tiéu bi€u clia dan xuat halogen

San xuéat San xuat
vét liéu polymer dugc pham

Téc nhan M6t sb (rng dung ‘
lam lanh clia d&n xuét Dung méi

halogen

San xuét San xuét chat
thuéc bao vé kich thich
thurc vat sinh truéng

2. Dan xuat halogen voi sttc khoé va moi truong
a) CFC va tdng ozone

MOt s6 dan xudt halogen chita d0ng thoi chlorine, fluorine nhw CF2CI2, CFCI3, C2F4CI2,...; duoc
goi chung 1a chlorofluorocarbon (viét tat 1a CFC). Cac hop chat nay trude day duoc st dung
ph6 bién trong cac hé théng lam lanh nhw tl lanh, may diéu hoa nhiét do, hé théng lam lanh
cong nghiép; chadt day trong cac binh xit,.. Tuy nhién do anh hudng gay hai dén tang ozone
nén CFC bi han ché va cAm s dung (Nghi dinh thu Montreal, 1987). Hién nay CFC duoc thay



thé bdi cac dan xudt halogen khong chtta chlorine nhw hydrofluorocarbon (HFC),
hydrofluoroolefin (HFO).

Nam 2019, b4o cdo clia cac nha khoa hoc cho thay 16 thiing ozone dang dan duoc thu hep va
dur ki€n tang ozone sé dugc phuc hoi hoan toan vao nam 2070. Viéc ching ta chon Iya, st dung
céc sdn pham khong chita CFC (CFC free) ciing gop phan vao viéc tai tao tang ozone cla Trai
Dat.

e
Difluoromethane 1 .
(HFC-32 hay R32) aal

O INVERTES ¢

Hinh 19.2. R32 - chét lam lanh dang duroc sir dung phé bién hién nay

b) ThuOc trir sau, thubc diét co va chdt kich thich sinh truong thue vdt

Nhiéu dAn xudt clia chlorine trirdc day duoce st dung phé bién trong nong nghiép dung lam
thuOc bao vé thuc vat, chat kich thich sinh truwéng nhw thulc trir sau, diét coén tring
(dichlorodiphenyltrichloroethane - DDT, hexachlorocyclohexane - 666), thudc diét cd, lJam rung
14 (2,4-dichlorophenoxyacetic acid - 2,4-D; 2,4,5-trichlorophenoxyacetic acid - 2,4,5-T),...

Tuy nhién, do ddc tinh khé phan huy, tOn dw lau trong méi trrong va cé tac hai ¢én stc khoé
con nguwoi nén cac loai hop chat nay hién nay bi han ché€ hodc bi cdm st dung tai nhiéu qudc
gia. Dé gidm thi€u tac dOng dén moi trurdng va con ngudi, xu huwdéng trong néng nghiép hién
nay 1a huéng tGi moOt nén “néng nghiép xanh” véi viée gidm thiéu, tranh lam dung thude bdo
vé thue vat hoa hoc va thay thé dan bang thudce bdo vé thue vét c6 ngudn goc sinh hoc than
thién vdi moi trong. Ngoai ra, cac quy trinh canh tac khéng st dung phan bén hod hoc va
thudc bao vé thue vAt hoa hoc ciing dang dan duoc ap dung phd bién trong néng nghiép.

1. Swu tAm tranh, &nh, tai liéu minh hoa cho cac Ung dung ctia dan xudt halogen trong thuc té
culc séng.

2. Hién nay, diéu hoa, ti lanh thuong st dung moOt so loai chat lam lanh ph6 bién nhu R22
(CHCIF2), R32 (CH2F2), R410A(50% CH2F2 va 50% CHF2-CF3). Loai chat lam lanh nao khong
nén st dung? Giai thich.

3. Hay tim hi€u va cho biét thanh phan thudc bado vé thuc vat thuong dung & Viét Nam. Cac
thuOc nay c6 ngudn goc hod hoc hay sinh hoc? Lyra chon va str dung cdc loai thudce bao vé thuc
vat nhw thé nao d€ bdo ddm an toan, hiéu qua?



» Cong thitc tOng quat clia dAn xudt halogen: RXn.
- Danh phap thay thé clia dan xudt halogen:

Vi tri ctia halogen-halogeno tén hydrocarbon
- Dan xudt halogen c6 nhiét d6 néng chay va nhiét 0 so6i cao hon hydrocarbon c6 phan tt khoi
tuwong duwong; khé tan trong nude, tan tOt trong cac dung moéi hitu co.
- Dan xudt halogen c6 kha ning bi thé nguyén tir halogen:

RX*+*0OH e R-OH+ X

ngu;:r}ér:l?g ::‘g;;uﬁrr{ no) alcohol

- Phan ng tach HX theo quy tac Zaitsev: Nguyén tir halogen bi tach wu tién ciing vi nguyén tir
hydrogen & nguyén ti carbon bén canh c6 béc cao hon.

\ r o, '
ool _NeOHCHOHE N_ L Ly
W % IR

alkene

. Ung dung clia dan xudt halogen: dung moi, vat liéu polymer, chat lam lanh, dwoc ph&m,
thuGc bao vé thure vat, chdt bao vé thue vat, kich thich sinh trurong,...

- Gidi thich dworc tac hai clia: cac chat CFC dén tang ozone, mOt sO loai thude bdo vé thue vat
c6 hai dén sttc khoé con nguoi va méi truong.

- Poc va nhén biét dwoc thanh phan cla cac sdn ph&m gia dung c6 chita cac dan xuat halogen
clia hydrocarbon, tir d6 hi€u duoe gia tri ing dung clla cac hgp chat nay va biét st dung céac
d0 dung trong gia dinh ding cach, ddm bao an toan.

« Lua chon cac san ph&m gia dung khong chita CFC, cac thuGc bdo vé thuc vt an toan dé bao
vé strc khOe va moi treong sOng.



Bai 20: ALCOHOL

MUC TIEU

- Néu duwoe khai niém alcohol; cong thite tGng quat cla alcohol no, don chiic, mach héd; khai
niém vé bac clia alcohol; ddc diém lién két va hinh dang phan tt clla methanol, ethanol.

- Vi€t duoe cong thite cdu tao, goi tén theo danh phap thay thé mot s6 alcohol don gian, tén
théng thuong ctia mot vai alcohol thuong gap.

- Trinh bay duoc dac diém vé tinh chat vat li clia alcohol, gidi thich dwoc anh hudng clia lién
két hydrogen dén nhiét 0 s6i va kha ning hoa tan trong nudce clia céc alcohol.

- Trinh bay dwoc tinh chdt hoa hoc cuia alcohol: phan ng thé nguyén tir H cla nhém-OH; phén
Ung tao thanh alkene hodc ether; phan Uing oxi ho4 alcohol béc I, bac II thanh aldehyde, ketone
bang CuO; phan ting chay.

- Thue hién duge céc thi nghiém dot chdy ethanol, glycerol tac dung véi copper(Il) hydroxide;
mo ta duoe cac hién twong thi nghiém va gidi thich dwge tinh chat hoa hoc ctia alcohol.

- Trinh bay duoc tng dung cua alcohol, tac hai ctia viéc lam dung ruou bia va ¢0 udng cé cOn;
Néu thai d6, cach (rng xUt cla c4 nhan vdi viée bdo vé stre khoé ban than, gia dinh va cOng dOng.
- Trinh bay dwoc phuong phép diéu ché ethanol bang phwong phap hydrate ho4 ethylene, 1én
men tinh bot; di€u ché glycerol tir propylene.

¥ Tirxa xua con nguoi da biét lén men cdc logi ngii cOc, hoa qud dé tao ra cdc d6 ubng cé con
(c6 chita ethanol - mdt alcohol quen thudc). Ngay nay, alcohol duoc str dung phd bién trong
nhiéu linh vuc khdc nhau nhu lam dung méi, nguyén liéu hod hoc, nhién liéu, xdng sinh hoc,... Vdy
alcohol la gi va cé nhiing tinh chdt ddc trung nao?

/1/ KHAI NIEM, DANH PHAP

1. Khéi niém

Alcohol 1a nhitng hgp chdt hitu co trong phan tir c6 chita nhém hydroxy (-OH) lién két véi
nguyeén tl carbon no.

J al LUAL T,

nguyén tur carbon no "--\é
—C—-0

I
Alcohol no, don chirc, mach hd trong phan t&r c6é mOt nhém -OH lién két véi goc alkyl, c6 cong
thic tong quat 1a CnH2n+10H (n>1).

Vidu: CH3-OH; CH3-CH2-OH; ...

/.- nhom chure hydroxy
H

methanol ethanol

Néu alcohol c6 hai hay nhi€u nhém -OH thi cac alcohol d6 duge goi la cic alcohol da chic
(polyalcohol).

(I:HE—{T-:HE . ?HE—?H—?HZ

OH OH OH OH OH
Vi du: ethylene glycol glycerol



Bdc cua alcohol 1a béc cuia nguyén tir carbon lién k&t véi nhém hydroxy. Ta cé alcohol béc I,
alcohol bac II va alcohol béc III (Bang 20.1).

Bang 20.1. Béc cua alcohol

Alcohol | Céng thire tong quét Vi dy
5 CH,0OH
Baﬂ I R—é—DH CHS_CHZ_DH: @
i
R’ ?Ha OH
Bac Il R—¢—_0H CHy—(—OH ;O
| H
H
R' CH;
Bac Il R—C_0H cHré-oH
I&" éHa

(R, R, R" Ia c4c géc hydrocarbon.)
YemcoBIET

Trong tinh dau clia nhiéu loai thao mdc chita cac alcohol c6 bdc khac nhau. Nhiing alcohol nay
c6 mui thom dé chiu nén duoce st dung ph6 bién lam huong li€u, mi pham.

7o G R &

geraniol citronellol menthol a-terpineol bomeol
(tinh ddu (tinh ddu s3) (tinh ddu (tinh dau (tinh ddu
hoa hdng) bac ha) tram, thong) long nao)

1. Viét cac dOng phan cdu tao cla alcohol c6 cong thite C4H90H va xac dinh béc clia cac
alcohol do.

2. Danh phap
a) Danh phdp thay thé

Tén theo danh phép thay thé clia monoalcohol:



i B & kbutané—d/

Vi du: CHy=CH~-CH,~CH,
OH

Tén theo danh phap thay thé ctia polyalcohol:

Vi du: %Hz'fT:Hz i e’thane-r,z-dial /
OH OH

Chil y:

- Néu nhém -OH chi c6 mOt vi tri duy nhat thi khéng can s6 chi vi tri nhém -OH.

- Mach carbon duge wu tién danh so tir phia gan nhém -OH hon.

- Néu mach carbon c6 nhanh thi can thém tén nhanh & phia trude.

- Néu c6 nhiéu nhém -OH thi can thém d0 boi (di, tri,..) truwdc “ol” va gilt nguyén tén
hydrocarbon.

3 2 1 1 2 3 4 1 2
CH3-CHy-OH  CHz=CH-CH,~OH CH;~CH-CH-CH;  CH,—CH—CHs

OH &H, bH OH

ethanol prop-2-en-1-ol 3-methylbutan-2-ol propane-1,2-diol
Bang 20.2. Tén theo danh phép thay thé va tén théng thudng ciia mét sé alcohol

' .FL-::; ' I:-Ej-l:-L‘ 'Er hang thir s

CH,OH methanol methyl alcohol
CH,CH,0OH ethanol ethyl aleohol
CH,CH,CH.OH propan-1-ol propyl alcchol
GHSE:GH E propan-2-ol isopropyl alcohol
CH2-CH
il 6; ethane-1,2-diol ethylene glycol
CH,—CH—CH, :
SH 6H 6H propane-1,2 3-tricl glycerol

2. Goi tén theo danh phap thay thé céc alcohol dudi day:



CH,CHCH,CH,: HOCH,CH,CHCH,;
a) H b) H ) H

3. Viét cong thitc cu tao cla céc alcohol O tén goi dudi day:

a) pentan-1-ol; b) but-3-en-1-ol
¢) 2-methylpropan-2-ol; d) butane-2,3-diol.
/11/ PAC PIEM CAU TAO
e
\
L 3 v
‘- °
' . L“U
L= A
a) b)

Hink 20.1. Mé hinh phén tir cda methanol (a) va ethanol (b)
Trong phan tt alcohol, céac lién két O-H va C-O déu phan cuc vé phia nguyén tir oxygen do
oxygen c6 d0 am dién 16m.

5 & &
R+0—~H

Vi vy, trong cac phdn g hoa hoc, alcohol thwong bi phan cat ¢lién két 0-H hoac lién két C-
0.

/II/ TINH CHAT VAT Li

Cac hop chat propane, dimethyl ether va ethanol c6 phan tir khoi gan twong dwong nhau
va c6 mOt sO tinh chdt nhur sau:

CH,CH,CH, CH,OCH, CH,CH,OH
propane dimethyl ether ethanol
Phan tir khoi 44 46 46
t, (°C) —42,1 -24.9 78,3
D tan (g/100 g nu'&r:}: (F _-I-:;'u".'m;t;; THI 1EB4A L tan vé han

Hay gidi thich tai sao ethanol c6 nhiét 0 séi cao hon va tan trong nwée tOt hon so véi hai chat
con lai.

O diéu kién thuong, cac alcohol no, don chite tir C1 dén C12 O trang théi 16ng, cic alcohol tir
C13 trd lén & trang thai ran. Cac polyalcohol nhur ethylene glycol, glycerol 1a chat 16ng sanh,
nang hon nude va cé vi ngot.

Alcohol ¢6 nhiét d0 séi cao hon cac hydrocarbon, dan xudt halogen c6 phan ti khoi twong
duong va dé tan trong nude do cac phan tir alcohol 6 thé tao lién két hydrogen v6i nhau va
véi nude.



g g P e o e o g
éz Hs e32"'5 'ﬁsz ész ; é/.:"'s. g
a) b)

Hinh 20.2. Lién két hydrogen giira céc phén tir ethanol (a) vé gitra ethanol véi nuée (b)

Khi s6 nguyén ti carbon trong phan tit ting 1én, d0 tan trong nude cla alcohol gidm nhanh do
goc hydrocarbon la phan ki nuwGe ting lén.

Bang 20.3. Nhiét d6 s6i va do tan ctia mét s6 alcohol (1)

Alcohol Nhiét d6 séi (°C) B6 tan (g/100g nuée & 20°C)

CH,OH 64,7 tan vb han
CH,CH,OH 78,3 tan vé han
CH.CH.CH.OH 97,2 tan v han
CH,CH,CH,CH,0H 117,7 8,3

CH,CH,CH,CH,CH,0OH 138 2,2

HOCH,CH,OH 197 tan vd han
HOCH,CH(OH)CH,OH 290 tan vé han

(1) Nguon: Organic chemistry, T.W.Graham Solomons, Craig B. Fryhle, Scott A. Snyder, John Wiley
& Sons, 2016.

4. Tlr s6 liéu &' Bang 20.3, em hay gidi thich tai sao trong day alcohol no, don chiic, mach
hd, nhiét d0 sbi clia cac alcohol tang dan tir C1 dén C5 con d0 tan trong nwde gidm dan tir C3
dén C5.

/IV/ TINH CHAT HOA HOC
1. Phan Gng thé nguyén tirH cila nhém -OH

Lién két O-H phan cure nén trong mot sO phan tng, nguyén tit hydrogen trong nhém hydroxy cé
th€ bi thay thé.

Alcohol phan tng véi cac kim loai manh nhw sodium, potassium gidi phong khi hydrogen:
2R-OH + 2Na — 2RONa + H2

2. Phan irng tao ether

Khi dun néng alcohol v4i H2S04 dac & nhiét d6 thich hop thi thu duogc ether(2).

......... H80, 88 M0°C (o 11 O-CoHg + H,0

diethyl ether

(2) Ether la hop chdt hitu co cé hai géc hydrocarbon lién két véi nguyén tir oxygen.
3. Phan ng tao alkene



Khi cho hoi alcohol no, don chite, mach hé di qua bot AI203 nung néng hodc dun alcohol véi
H2S04 dac, H3P04 dac, alcohol bi tdch nuwdce tao thanh alkene:

s e WO tac, e — b
¢ + WG T )G c: + (H-OH
H OH
alcohol alkene
Vi du: C2H50H (H2S04 dac, 180°C) — CH2=CH2 + H20

Phén Utng tach nude clia alcohol tao alkene wu tién theo quy tac Zaitsev:

Trong phdn ting tdch nude ctia alcohol, nhém -OH bi tdach wu tién cling vOi nguyén tir hydrogen o
carbon bén canh cé bdc cao hon.

CH3CH,CH=CHCH;

pent-2-ene (san pham chinh)
CH3CH;CH;CH=CH,

pent-1-ene (san pham phy)

H,S50, gac, t°

Vi du: CH;CH,CH,CHCH
R S < R—yrs

OH

5. Pun néng butan-2-ol v6i sulfuric acid dac thu duoe cac alkene nao? San phé’m nao la
san pham chinh.
4. Phan trng oxi ho4
a) Oxi hod khéng hoan toan

Khi phan ng v6i cac chat oxi hoa (vi du: Cu0), cic alcohol bi oxi hoa khéng hoan toan tao
thanh cac sdn phdm khéac nhau tuy theo b&c cla alcohol: alcohol béc I bi oxi hoa thanh
aldehyde, alcohol bac II bi oxi hod thanh ketone, alcohol bac III khong bi oxi ho4 trong diéu
kién nay.

R-CH,~OH *+CuO —~» R-CH=0 +Cu+H,0

alcohol bac | aldehyde
e R
%H_DH + CUD —_—— e y:u =+ Cu + HZG
R' R’
alcohol bac 1 ketone

Vi du: CHyCH,OH + CUO — > CHaCH=0 * Cu *+ H,0
CHaCHCH; + Cu0 —» CH;@CH;{' Cu+H,0
H

6. Viét cong thiic cdu tao san ph&m clia phan ng khi oxi hoa cac alcohol sau bang CuO
dun néng:

CH3(|3HCH2CH3
a)CH30H; b) OH



b) Phdn ting chdy cta alcohol

Thi nghiém: Nghién ctru vé phan trng chiy ctia alcohol

Chudn bi: c6n 90° (cOn y t&), bat stt, que dém dai khodng 20 cm.

Tién hanh: Lay khodng 1mL ethanol (cht1 y khong 1y nhiéu hon) cho vao bat stt.
DOt chay que d6m va duwra ngon 1tra vao gan miéng bat st dé d6t chay ethanol.
Luu y: can than bong khi thure hién thi nghiém d6t chay con.

Quan sdt hién turong va viét phuong trinh hod hoc cta phdn tng xdy ra.

Céc alcohol c6 thé bi d6t chay trong khong khi tao thanh carbon dioxide, hoi nwGe va toa nhiét:
CnH2n+10H + 3n/2 02 (t°)— nCO2 + (n+1)H20

Vi dy: C2HSOH(/) + 302(g) (1°)~ 2C02(g) + 3H20(g) Attiey= 1367 klmal

Ethanol dugc st dung phd bi€n lam nhién liéu cho den ¢6n, bép c6n hodc phdi tron véi xing
dé lam nhién liéu cho ddng co dot trong.

5. Phan trng riéng cua polyalcohol véi Cu(OH)2

Céc polyalcohol c6 cac nhém -OH lién ké nhu ethylene glycol, glycerol c6 thé tac dung véi
copper(IIl) hydroxide tao dung dich mau xanh lam dam.

H
CH,-OH O-CH,

: \L,HE—DH T e J;HQ- 1Eu/:::ué: el

ethylene glycol  copper(ll) hydroxide

Vi vay, phdn Gng nay c6 thé dung dé nhén biét cac polyalcohol 6 cac nhém -OH 1ién ké.

&

7. Vi€t phuong trinh hoa hoc clia phan g gitra methanol véi sodium.

8. Néu phuong phéap hoa hoc dé phan biét methanol va ethylene glycol.

Jemcopier

Xang sinh hoc



Xang sinh hoc (gasohol hay biogasoline)

duoc tao ra bang cach phdi trOn ethanol GH0H

vOi xing thong thuong theo mot ti 1€ enzyme —Hf.angl
nhat dinh. Vi du xang E5 RON 92 gom 5%
ethanol va 95% xing RON 92 vé thé tich. s
Goi 1a xing sinh hoc vi ethanol diing dé //
phoi tron véi xiang duoc diéu ché thong v e
qua qua trinh 1én men cdc sdn phdm hitu =
co nhur tinh bot, cellulose. (CHy004),
Viéc st dung xing sinh hoc géop phan  (tinh b, cellulose)
bdo vé méi trrong do giam sy phu thudc
vao nguOn nhién liéu hoa thach va thay
thé bang ngudn nhién liéu tii tao than
thién v6i moi truong. H,0

quang hgp

H,0 -+ néng lugng

Hinh 20.3. Chu trinh khép kin cda ethanol
trong x&ng sinh hoc

/V/ UNG DUNG
1. Ung dung ctia alcohol

Ung dung clia mét s6 alcohol

Methanol Ethanol 7 —— Ethylene glycol —— Glycerol
VT v duockohE ¥ ¥ 3
Dung Rurgru, Nhién Téng Dung dich Mitroglycerol Muc  Thude Gilr
méi bia liéu hop lam mat (dugc phdm, in da dm
polyester  ddng co thube nd)
Yy —
» Nguyén liéu tng hgp hoa chét

2. Anh hudng cua ruQu, bia va dd uéng c6 con dén strec khde con nguoi

Sau khi u6ng d6 udng cé con, ethanol sé dwge hap thu vao co thé thong qua hé tiéu hoa. Mot
phén ethanol s& duoce hap thu tai da day, rudt non, th&m th&u vao mau va duwgce dua dén cac
co quan trong co thé, phan con lai sé dwoc chuyén hoé & gan.

Viéc lam dung ruQu, bia qua mitc sé gay anh hudong nghiém trong dén stic khoé con ngwoi nhw
ton thwong hé than kinh, r6i loan tam than, viém gan, X0 gan, viem loét da day, viém tuy,..
Trong thoi gian mang thai, néu ngudi me lam dung ruwou, bia thi sé gay ddc cho thai nhi, c6 thé
gay di tat & tré.

a 9. MOt don vi cOn twong dwong 10 mL (hoac 7,89 gam) ethanol nguyén chat. Theo
khuy€n cio clla nganh y t&, & ¢dm bdo sttc khoé mOi ngudi trudng thanh khong nén udng
qua 2 don vi cOn moi ngay. Viy moi nguoi trudng thanh khong nén udng qua bao nhiéu mL
rirou 40° mot ngay?



YemcoBIET
Nhiéu tai nan giao thong nghiém trong xay ra do lam dung ruQu, bia.

Hién nay, nhiéu quOc gia, trong dé c6 Viét Nam nghiém cdm st dung
rurgu, bia khi diéu khi€n cac phuong tién giao thong va xtr phat nghiém
khac d6i vGi nhitng ngudi vi pham.

/V1/ PIEU CHE
1. Hydrate ho4 alkene

Céc alcohol c6 thé duoe diéu ché bang phan ing hydrate hoa alkene. Phuwrong phap nay duoc
str dung ph6 bién trong cong nghiép d€ diéu ché ethanol:

CH2=CH2 + H20 (H3P0O4, t°) — C2H50H
2. Piéu ché ethanol bang phwong phap sinh hoa

Khi 1én men tinh bOt, enzyme sé& phan gidi tinh bdt thanh glucose, sau d6 glucose sé chuyén hoa
thanh ethanol:

(C6H1005)n + nH20 (enzyme) — nC6H1206
tinh bot glucose

Ngoai cac sdn phdm chita tinh bOt (gao, ngo, san,...), ngudi ta con st dung cac phé pham cla
cong nghiép dudng, ché phdm thuy phan cellulose,... dé san xudt ethanol.

Phuong phap sinh hoa duoc st dung pho bién dé san xudt cic dd udng c6 con, diéu ché
ethanol lam nhién li€u sinh hoc.

3. Piéu ché glycerol

Trong cong nghiép, glycerol duge tong hop tit propylene theo so d6 sau:

CHE=CHCH3 ;%E CH2=CH'EH2 M gHz—gH— H2 ﬂ-—- gHz—gH—gHz
I H CI H H OH

|
a 10. Viét phwong trinh ho4 hoc clia cdc phan Ung trong so d0 diéu ché glycerol tir
propylene.

» Alcohol 14 nhitng hop chat hitu co trong phan ti ¢6 chtta nhém -OH lién két v4i nguyén tir
carbon no.

. Cong thic tong quat cla alcohol no, don chite, mach hé: CnH2n + 10H (n>1).
- Bac cla alcohol 1a bac clia nguyén tr ¢ lién k€t véi nhém -OH.

» So v6i hydrocarbon va dan xudt halogen c6 phan tir khdi tirong dwong, céc alcohol thuong cé
nhiét d0 so6i cao hon va dé tan trong nudc.

- Tinh chat hod hoc:



ROH —N2, RONa ROH + 0,25 CO, + H,0
» ROR R-CH,-OH*%.%, R_CH=0
3 i R-CH-R' £ R_C-R’

{Adcohol no, dom chire, | Il
mach hé, tir £2 trdr Mn) OH

H2504 déc
ROH 5%

- Pi€u ché ethanol tir C2H4 hodc tir tinh bOt (1én men). Piéu ché glycerol tir propene.

+ Gidi thich dwoc nguyén nhan nhiét d0 séi clia alcohol cao hon so v6i hydrocarbon, dan xuat
halogen c6 phan tir khéi twong duwong; tinh tan trong nudce va cac tinh chat hod hoc ddc trung
cua alcohol.

- Str dung phtt hop ngudn nhién liéu sinh hoc tir ethanol gép phan bdo vé moi truong.

- Bi€t dugc tac hai clla ruegu, bia va d0 udng cé cOn, tir d6 tranh lam dung céc loai d6 uong nay
dé bao vé sitc khoé.



Bai 21: PHENOL
MUC TIEU

- Néu duoc khai niém vé phenol, tén goi, cong thitc cdu tao mOt s6' phenol don gidn, dac diém
cdu tao va hinh dang phan tr clia phenol.

- Néu duoc tinh chat vat li cia phenol.

- Trinh bay duoc tinh chat hoa hoc co'ban clia phenol: phan ing thé H & nhém -0H , phan Ung
thé &' vong thom.

- Thue hién dwge (hodc quan sit video, hodc qua mé ta: thi nghiém ctia phenol véi sodium
hydroxide, sodium carbonate, v4i nwGc bromine) v4i HNO3 déc trong H2S04 ddc; mo ta hién
tuwong thi nghiém, gidi thich dwoe tinh chdt hoa hoc clia phenol.

- Trinh bay duoc ttng dung ctia phenol va diéu ché phenol (tir cumene va tir nhura than d4).

<_> Catechin la mét hop chdt phenol cé

trong ld ché xanh. Catechin cé tdc dung OH
chdng oxi hod, diét khudn, khdng viém, HO 0 "
ngdn ngtta mot s6 bénh vé tim mach, cao =
huyét dp, tiéu hod, lam chdm qud trinh OH
ldo hod,... Vdy hop chdt phenol la gi va c6 OH

Catechin

cdc tinh chdt ddc trung nao?

/1/ KHAI NIEM

Phenol 14 nhitng hop chat hitu co trong phan tr c6 nhém -OH lién két tryc tiép vdi nguyeén tir
carbon clla vong benzene.

Hop chat phenol don gidn nhat cé cong thite 1a C6H50H ciing c6 tén goi riéng 1a phenol.

Tén thong thuong ciia mdt s6 phenol:

OH OH OH
O O™ O
H3

phenol o-cresol m-cresol
OH OH
;Ha ;H
p-cresol hydroquinone
JemcoBiET

Cac hop chat thién nhién chita phenol

Trong tw nhién, cic hop chdt phenol tOn tai kha phé bién trong nhi€u loai thure vat.



Vidu:

oM aH oM
I\ '_,L OCH, COOCH,
=
% |
-

thymol eugenol methyl
(tinh ddu (tinh ddu salicylate
xahuong)  huongnhu)  (tinh ddu
lic dé xanh)

vitamin E (dau thutc vat)

/11/ PAC BPIEM CAU TAO CUA PHENOL
M GAU TAU GUA PHENUL

O“"H
@ J
a) b)

Hinh 21.1. Céng thirc cau tao (a) va mé hinh phén tir (b) cla phenol

Trong phan ti phenol, do &nh hudng clia vong benzene nén lién két O-H clia phenol phan cue
manh hon so véi alcohol, vi vy phenol thé hién tinh acid yéu.

Ngoai ra, do c6 vong benzene dén phenol c6 thé tham gia phdn Ung thé nguyén ti hydrogen
cla vong benzene.
&

: 6 M = Thé H (tinh acid)

(Y]

w=

msp Thé nguyén tir H
cla vong benzene

/II/ TINH CHAT VAT Li
O diéu kién thudng, phenol 1a chdt ran khong mau, nong chdy & 43°C, soi & 181,8°C.

Phenol it tan trong nudc & di€u kién thuong (d0 tan trong nude & 25°C: 8,42 g/100 g nude),
tan nhi€éu khi dun néng (tan vé han & 66°C); tan tOt trong cic dung moéi hitu co nhw ethanol,
ether va acetone. Phenol ddc va c6 thé gay bong khi ti€p xtic voi da nén phai cdn thén khi st
dung.

/IV/ TINH CHAT HOA HOC
1. Phan ng thé nguyén tirH cla nhém -OH (tinh acid ciia phenol)



Trong dung dich nuGe, phenol phan li theo can bang sau:
C6H50H + H20 = C6H50 (-) + H30 (+)
ion phenolate
Phenol 1a mot acid yéu, dung dich phenol khong lam d6i mau quy tim.
Phenol c6 th€ phadn Gng duge véi kim loai ki€ém, dung dich base, mudi sodium carbonate,...
Vidu: C6H50H + NaOH — C6H50Na + H20
C6H50H + Na2C0O3 = C6H50Na + NaHCO3 (1)

(1) Phenol c6 tinh acid manh hon ndc hai ctia carbonic acid (H2C03) nén cé thé phdn tng duoc
vOi mudi carbonate.

Nghién ciru phan @tng cua phenol véi dung dich NaOH va dung dich Na2C03

Thi nghiém phenol tadc dung v6i dung dich NaOH va véi dung = - =

dich Na2C03 duwoc tién hanh nhw sau: - Cho vao hai Ong S 4

nghiém, moi 6ng nghiém khodng 1 mL dung dich phenol béo

- Cho khoang 1mL dung dich NaOH 2 M vao 6ng nghiém (1) ;;-E}hH " I3 N;-’Eﬁ%

valac déu. I M

- Cho khodng 1mL dung dich Na2C03 2 M vao 6ng nghiém (2)

valac déu.

C4 hai 6ng nghiém déu quan sit duwge dung dich tir mau (1) /1( (2)

trang duc chuyén sang trong suot. Dung dich phenol bao hoa

Hay gidi thich cdc hién tuong xdy ra. Hinh 21.2. Thi nghiém phén
tmng cua phenol vdi dung dich
NaOH va dung dich Na,CO,

1. Hay gidi thich tai sao phenol ¢6 thé phan g dugc v6i dung dich NaOH con alcohol thi
khong phan tng vGi dung dich NaOH.

2. Phan tng thé &' vong thom

Phenol c6 thé tham gia phan (ng thé nguyeén tr hydrogen clla vong benzene. Phdn g thé wu
tién vao vi tri 2, 4 va 6 (ortho va

para). OH OH
a) Phdn ttng bromine hod Br Br

s , , + 3Br, —
Phenol phan Ung véi nudc 3Br + 3HBr

bromine tao san ph&m thé

2,4,6-tribromophenol & dang _ r £ d
K&t tila mau tréng. 2,4 6-fribromophenol (ket tba trang)

Do anh hudng clia nhém -OH, phan Ung th€ nguyén tir hydrogen & vong benzene clia phenol
xay ra dé dang hon so voi benzene.



Phan trng cuia phenol véi nwdc bromine Y.

Phan tng clia phenol v6i nwGe bromine duoe ti€n hanh

nhu sau:

- Cho khodng 1,0 mL dung dich phenol 5% vao Ong il
nghiém. '

- Nho vai giot nuwdc bromine bao hoa vao 6ng nghiém, lac
déu. NuGe bromine mat mau va xudt hién két ta trang.

Hdy gidi thich hién tuong xdy ra va viét phuong trinh hod
hoc ctia phdn Ung.

Hinh 21.3. Phenol phdn ung
Vo1 nuge bromine

&

2. So sanh diéu kién phan ng bromine hod vao vong benzene clia phenol va benzene. Tt dé,
rit ra nhan xét kha niang thé nguyén tir hydrogen & vong benzene clia phenol so vGi benzene.

3. Viét phuong trinh hoa hoc clia phan Ung xay ra khi cho 4-methylphenol tac dung v6i nuGe
bromine.

b) Phdn ting nitro hod

Phenol phan g v6i dung dich nitric acid ddc trong dung dich sulfuric acid ddc tao thanh san
phé{m 2,4,6-trinitrophenol (picric acid):
OH OH

O;N NO,
HNO, d3c, H,SO, d4c, t°

NO,
2 4 B-trinitrophenol

Nghién ctru phan ng nitro ho4 phenol - tdng hop picric acid
Thi nghiém nitro hod phenol dugc ti€n hanh nhuw sau:

- Cho 0,5 g phenol va khodng 1,5 mL H2S04 d&c vao Ong nghiém, dun nhe hon hop trong
khodng 10 phut d€ thu duwge chat 10ng dong nhét.

- P& ngudi Ong nghiém roi ngam binh trong cOc nude da.

- Nho tir tir 3 mL dung dich HNO3 dac vao hon hop va 1ac déu. Nut bang bong tam dung dich
NaOH. - Pun cich thiiy hOn hop trong ndi nirde néng 15 phiit.

- Lam lanh hon hop roi dem pha lodng hon hop vGi khoang 10 mL nude cat, picric acid két tla
O dang tinh th€ mau vang.



Hdy gidi thich hién tuong xdy ra va viét phurong trinh hod hoc ctia phdn tng.

Chti y: Thi nghiém thurc hién trong tt hot hodc noi thoang khi. can than trong khi lam viéc véi
dung dich HNO3 dac va dung dich H2S04 dac.

/V/ UNG DUNG
San xuét San xuét San xuat San xuat
mT pham to soi chéat déo ph&m nhuém

! f

M6t sb trng dung cla phenol

San xuét San xuét San xuat
dugc pham thubc sat tring thuéc diét co
¥ em cOBIET

Phenol duoc st dung chl yéu lam nguyén liéu dé tdng hop cac vat liéu nhua, chét déo, to'soi.
TUr phenol t6ng hop bisphenol A d€ san xudt nhua polycarbonate; tong hop cyclohexanol dé
san xudt nylon-6,6; nhura phenolformaldehyde;...

/V1/ PIEU CHE

Phenol dugc tdng hop tlr cumene (isopropylbenzene) bang phan ng oxi hoa bdi oxygen roi
thuy phan trong méi trurong acid thu duoc hai san ph&m la phenol va acetone:

OH
O
1. 04
2. Dung dichH,SO, @ = H3CJ\CH3
cumene phenol acetone

Hién nay, phan 16n phenol va acetone déu dugc san xudt trong cong nghiép theo phuwong phép
nay.

Ngoai ra, phenol con duge diéu ché tir nhyra than da.

Suwu tAm, tim hi€u thong tin va trinh bay mot s6 mg dung clia phenol trong doi song va
trong san xudt.

- Phenol 1a nhitng hop chat hitu co trong phan tr c6 nhém -OH lién két truc ti€p véi nguyén tir
carbon clia vong benzene.

« Phenol la chat ran, khong mau, it tan trong nuwde & diéu kién thwong, tan nhiéu khi dun néng,
c6 tinh d0c, c6 thé gay bong khi ti€p xic voi da.



- Tinh chat hoa hoc ctia phenol:
- Phenol c6 tinh acid yéu.
- Phan rng thé & vong benzene.

- Phenol duoc ding lam nguyeén liéu dé san xudt chat déo, to'soi, mi phdm, dwoc phadm, pham
nhu0m, thudc sat tring, thude diét co,...

« Phenol duoc diéu ché tir cumene, nhua than da.

- Tuan thl cic quy tdc vé an toan khi lam viéc vGi phenol.

« Stru tm mOt s6 san phdm c6 phenol trong thanh phan dé trinh bay vé cac Ung dung da dang
clia phenol trong cudc sOng.



Bai 22: ON TAP CHUONG 5
/1/ HE THONG HOA KIEN THUC

R-X NaOH/C,H.OH, t° ,

»  Alkene
Dan xuat halogen (R 1a alkyl, :

tir C2 frér 1&n)
X lién két voi nguyén | nNaoH. to

tlr carbon no o :

g » RONa

[0] . Aldehyde

R-OH "! Ketone
Alcohol :

H,SO, dac, t° o L S

»  Alkene

(Alechol no, don chire, —n———
mach h&, tir C2 tré 1&n)
Lt > CgHONa
| OH
PHENOL - e
-
r
HNO., dic H,SO, dic, t° -
it > Picric acid
/11/ LUYEN TAP

Cau 1. Cho cic hop chat: hexane, bromoethane, ethanol, phenol. Trong sO cdc hgp chat nay, hop
chat tan tOt nhat trong nude 1a

A.hexane. B. bromoethane. C. ethanol. D. phenol.

Cau 2. Phan ng thuy phan dan xudt halogen trong méi triong ki€m thudc loai phan tng gi?
R-X + OH(-) ------ > R-OH + X(-)

A. Phan Ung thé. B. Phan tng cOng.

C. Phan Grng tach. D. Phéan ng oxi hoa.

Cau 3. Cho cac phat bi€u sau vé phenol:

a) Phenol c6 nhi€t d0 soi cao hon ethanol.



b) Phenol tdc dung duwge véi dung dich NaOH.

c) Phenol phan Gng duwoc véi dung dich Na2CO3.

d) Phan ng thé vao vong thom clia phenol dé hon thé vao vong benzene.
Trong sO cac phat biéu trén, sO phét biu dung la

A 1. B. 2. C.3. D. 4.

Cau 4. Xylitol 1a mOt hop chat hitu co duwoe st dung nhuwr mOt chat tao ngot twrnhién, cé vi ngot
nhw dudng nhung cé ham lwong calo thap nén duoe dua thém vao céc sdn phdm cham soc ring
miéng nhw keo cao su, keo bac ha, thuc phdm in kiéng cho ngudi bi bénh tiéu duong. Xylitol
c6 cong thite cdu tao nhuw sau:

OH

a8
H OH

a) Xylitol thuOc loai hop chat alcohol don chitc hay da chic?
a) Du dodn xylitol c6 tan tOt trong nude khong? Gidi thich.

Cau 5. Hop chat X hién nay duoc st dung phé bién trong cong nghiép lam lanh dé thay thé
CFC do X khong gay hai dén tang ozone. Bi€t thanh phén ctia X chtta 23,08% C, 3,84% H va
73,08% F vé khOi lwong va c6 phan tirkhoi 1a 52. Hay xdc dinh cong thite cdu tao cua X.

Cau 6. Geraniol 1a mOt alcohol khong no c6 trong tinh dau hoa hong, tinh dau sa va nhiéu loai
tinh dau thao mOc khac.

Hg/\;\/\}\

Céng thirc ciu tao clia geraniol
a) Geraniol thudc loai alcohol bac may?

b) Geraniol dugc hoa tan vao ethanol ciing mOt sO hwong liéu khac dé 1am nwée hoa. Hay giai
thich tai sao geraniol tan tOt trong ethanol.

Cau 7. Thuc hién phan Ung tach nude cic alcohol cé ciing cong thite phan ttr C5H110H thu
duoc san phadm chinh 12 2-methylbut-2-ene. Hay xac dinh cong thitc c&u tao clia cac alcohol
nay.



