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HUGNG DAN SUDUNG SACH

Cuén sach Hoa hoc 11 nam trong bé sach Két nédi tri thirc voi cudc séng cua Nha xuét ban
Gido duc Viét Nam. Cuén sach cé 6 chuong, 25 bai hoc va duoc tl:\ié( ké thanh cac hoat déng
hoc tap. Cac hoat déng hoc tap trong méi bai hoc duoc chi dan cu thé nhu sau:

§s! ) ) AMMONIA - MUGT AMMONIUM -

M@ BAU: Cau hoi goi md, thu hit sy quan tam
tim hiéu bai hoc méi.

hién cac hoat déng kham pha, tim hiéu két hop
cac kién thic da c6 va dugc cung cap dé rit ra
cac noi dung hod hoc.

F— | Hoat déng nghién ctru: Hoc sinh thuc hién cac
nhiém vy hoc tap va truc tiép tham gia vao qua
trinh khdm pha, phat hién, hinh thanh va van
Do moe ey dung kién thire méi.

o i i e 4 o b seoirs s oy e
e Tyl et o . @

I— HINH THANH KIEN THUC MO Hoc sinh thuc

Hoat dong Hoc sinh thuc hién cac
thi nghiém hoa hoc d@é phat hién, hinh thanh
kién thic méi, phét trién nang luc nghién ciu
khoa hoc, thuc hanh thi nghiém, khing dinh
niém tin vao khoa hoc.

EM CO BIET: M&1ong kién thirc, két ndi tri thic
vOi cude song.

? CAU HOI VA BAI TAP: Gitp cic em hidu r6 van
dé ciia bai hoc, nang cao nang luc tu duy, ing
dung kién thic da hoc dugc.

EM DA HOC:
Kién thic, ki nang co ban cla bai hoc.

= et s 4 i g s EM CO THE:
2 Van dung kién thic, kindng da hoc.

Cubi mbi chuong la bai On tép. Cudi sach cé bang Gidithich mét sé thuét ngtr ding trong sach, giup
cac em thuan tién trong viéc tra clru.

Hay bao quan, gitr gin séch gigo khoa dé danh tang
cac em hoc sinh Iop sau!
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Trong Chuong trinh gido duc phé théng, Hoa hoc la mén hoc thuéc nhém mén
khoa hoc tu nhién. O cap Trung hoc phé théng, hoc sinh Ira chon mén Hoa hoc
theo dinh huéng nghé nghiép, so thich va nang lec clia ban than.

Mén Hoa hoc gitp hoc sinh cé duec nhiing tri thirc cét 16i vé hoa hoc va ting
dung nhing tri thire ndy vao cudc séng, déng théi cé méi quan hé véi nhiéu linh
vure gido duc khac. Cung véi Toan hoc, Vat li, Sinh hoc, Tin hoc va Céng nghé,
mén Hoa hoc gép phén thuc day gido duc STEM, mét trong nhitng xu huéng
gido duc dang duoc coi trong & nhiéu quéc gia trén thé gidi.

Mén Hoa hoc hinh thanh, phét trién & hoc sinh: néng Iuc dac thu bé mén; hing
thi hoc tap, nghién ctru; tinh trung thire; théi @6 tén trong cac quy luat ctia thién
nhién, tng xUr véi thién nhién phi hop véi yéu cau phat trién bén viing; kha nang
Iya chon nghé nghiép phii hop v6i néng luc va sé thich, diéu kién va hoan canh
cuia ban than.

NGi dung cuén séch Hoa hoc 11 bam sét churong trinh gido duc phé théng 2018,
duoc thiét ké thanh 6 chuong bao gém cac kién thire vé i thuyét phan irng hoa
hoc, hoa hoc vé co, hoa hoc hitu co vira bao dam cling cé cac mach néi dung
phat trién kién thirc va ki nang thue hanh da hinh thanh tir cép hoc dudi, vira
gitip hoc sinh c6 hiéu biét sau séc hon vé céc kién thirc chung clia hod hoc, lam
co s& @& hoc tap, lam viéc, nghién ciu.

Céc hoat déng hoc tap trong sach duoc lua chon sao cho cac em hoc sinh ¢
thé trurc tiép tham gia vao cac hoat déng phi hop véi sé truong, nang luc, phat
trién duoc nang luc tu hoc; thuc hién phan hoa sau trong day hoc, tao diéu kién
@é hoc sinh phat huy hét kha nang ctia minh.

Chung t6i hi vong cuén séch sé 1a ngudi ban déng hanh, tin cay, giap cac em
nuéi dudng tinh yéu hoa hoc va cac em sé c6 nhitng dinh huéng dé Iua chon
nghé nghiép trong tuong lai.

Cac tac gia
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Bai1
Bai 2
Bai 3

Bai4
Bai 5§
Bai 6
Bai7
Bai 8
Bai 9

Bai 10
Bai 11
Bai 12
Bai 13
Bai 14

Hudéng dén str dung sach
Léi ni dau

Chuong 1. CAN BANG HOA HOC

Khai niém vé can bang hoa hoc
Can bang trong dung dich nuéc
On tap chuong 1

Chuong 2. NITROGEN ~ SULFUR

Nitrogen

Ammonia - Muéi ammonium

M6t s6 hop chét clia nitrogen voi oxygen
Sulfur va sulfur dioxide

Sulfuric acid va muéi sulfate

On tap chuong 2

Chuong 3. DAl CUONG VE HOAHOC HU CO

Hop chat hiru co va hoa hoc hitu co

Phuong phap tach biét va tinh ché hop chat hitu co
Céng thire phan tir hop chat hitu co

Céu tao hoa hoc hop chat htu co

On tap chuong 3

Trang

16

29

29
33
38
42
48
55

57

57
63
70
74
80
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Chuong 4. HYDROCARBON

Bai 15 Alkane

Bai 16 Hydrocarbon khéng no
Bai 17 Arene (Hydrocarbon thom)
Bai 18 On tap chuong 4

Chuong 5. DAN XUAT HALOGEN ~ ALCOHOL - PHENOL

Bai19 Dan xuét halogen
Bai20 Alcohol
Bai21 Phenol
Bai22 Ontap chuong 5

Chuong 6. HOP CHAT CARBONYL - CARBOXYLIC ACID

Bai 23 Hop chét carbonyl
Bai 24 Carboxylic acid
Bai25 On tap chuong 6

Giai thich mét s6 thuat ngil dung trong sach

82

82
92
102
110

12
12
119
129
134
136
136
145
153

1565
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(of; (1], [c]

MUCTIEU:

Trinh bay dugc khdi niém phan tng thudn nghich va trang thdi can bang clia phan tng
thuan nghich.

Viét duoc biéu thic hang s3 can bang (K ) ctia phan ing thuan nghich.

Thuc hién duoc thi nghiém nghién citu dnh hudng cda nhiét d t6i chuyén dich can bang:

(1) Phan dng: 2NO, = N0,

(2) Phan ting thuy phan sodium acetate.

Van dung duoc nguyén Ii chuyén dich can bang Le Chatelier dé giai thich anh hung cta nhit o,
ndng do, &p sudt dén can bang hod hoc.

cdc chdt san phdm sinh ra lai ¢6 thé phan ting voi nhau tao thanh chét ddu. 6i véi nhiing phdn ing
nay, lam thé nao dé thu duoc nhiéu san phdm hon valam tang hiéu sudt phan ing?

[ Phdn ting hod hoc la qud trinh bién déi cdc chdt ddu thanh san phdm. Tuy nhién, c6 nhiéu phan ung,

@Puﬂu UNG MOT CHIEU VA PHAN UNG THUAN NGHICH
1. Phan (rng mét chiéu

Xét phan rng dét chay khi methane trong khi oxygen:

CH, +20, 2 5C0; +2H;0

Khi @6t chéay khi methane, thu duoc san pham la khi carbon dioxide va hoi nuéc.
Trong diéu kién nay, cac chét san pham khéng phan ting dugc voi nhau dé tao thanh
chét dau. Phan (ng nhu trén duoc goi la phan tng mét chiéu.

Phuong trinh hoa hoc clia phan tng mét chiéu duoc biéu dién bang mét mui tén chi
chiéu phan (rng.

Vi du: NaOH + HCl — NaCl + H,0.

2. Phan t¢ng thuan nghich

O Hai thi nghiém sau @éu duoc thuc hién & cling mét diéu kién (binh kin dung tich
10 L, nhiét 6 445 °C):
Thi nghiém 1: Cho 1 mol H, va 1 mal |, vao binh kin. Két qua thi nghiém cho thay
du thoi gian phan tng kéo dai bao lau thi trong binh vén chi tao ra 1,6 mol HI; con
du 0,2mol H, va 0,2 mol |,
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Thi nghiém 2: Cho 2 mol Hl vao binh. Két qua thi nghiém cling cho thay du théi gian
phan tng kéo dai bao lau thi trong binh vén chi tao ra 0,2 mol H, va 0.2 mol |; con
du 1,6 mol HI.

Thuc hién yéu céu sau:

a) Viét phuong trinh hoa hoc clia cac phan ting xay ra trong thi nghiém 1 va
thi nghiém 2.

b) Trong ca hai thi nghiém trén, du thoi gian phan (ing kéo dai bao lau thi cac chét
dau déu con lai sau phan (ing. Giai thich.

O nhiét @ 445 °C, trong binh chtra hdn hop H,val,xayra @dng thoi hai phan ting:
Hy(g) + 15(9)— 2HI(g) (1)
2HI(g) — Hy(g) +1,(9) (2)
O thi nghiém 1, khi H, tac dung voi |, tao thanh HI, ddng thoi Hi lai phan huy tao thanh
I, va H, nén du thoi gian keéo dai bao lau, phan (g van khéng thé xay ra hoan toan.
Phan (ing gitra H, va I, trong diéu kién trén duoc goi la phan ting thuan nghich va
duoc biéu dién bang phuong trinh hoa hoc:

Hy(g) +15(g) = 2Hl(g)
Tuong tu, & thi nghiém 2 cling xay ra phan trng thuan nghich:
2HI(g) == H,(g) + 1;(9)

Phén tng thuén nghich I& phén (g xay ra theo hai chiéu nguoc nhau trong ciing
diéu kién.

Phuong trinh hoa hoc clia phan (rng thuan nghich duoc biéu dién béng hai nira mii
tén nguoc chiéu nhau. Chiéu tir trai sang phai la chiéu phan tng thuan, chiéu tir phai
sang tréi a chiéu phan &ng nghich.

Trong thirc té, cac phan tng thuan nghich xay ra khéng hoan toan bdi vi trong cling
mét diéu kién, cac chat phan (rng tac dung véi nhau tao thanh cac chéat san pham
(phan (g thuan), ddng thoi cac chét san pham lai tac dung véi nhau tao thanh cac
chét ban dau (phan tng nghich).

1. Qué trinh hinh thanh hang déng, thach nhi 1a mét vi du dién hinh vé& phan tng
thuan nghich trong tu nhién.
Nudc c6 chira CO, chay qua da v6i, bao mon da tao thanh Ca(HCO,), (phan
(rng thuan) gép phan hinh thanh cac hang déng. Hop chat Ca(HCO,), trong
nudc lai bj phan huy tao ra CO, va CaCO, (phan tng nghich), hinh thanh cac
thach nhii, mang da, cét da.
Viét phuong trinh hod hoc clia cac phan (ing xay ra trong hai qua trinh trén.
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2. Phan (g xay ra khi cho khi Cl, tac dung véi nudc la mét phan tng thuan nghich. Viét
phuong trinh hoa hoc clia phan ting, xac dinh phan g thuan, phan (g nghich.

3. Nhan xét nao sau day khéng ding?

A Trong phan (rng mét chiéu, chét san pham khéng phan ting dugc voi nhau tao thanh
chét dau.

B. Trong phan (rng thuan nghich, cac chat san pham cé thé phan tng véi nhau @é tao
thanh chét dau.

C. Phan (rng mét chiéu la phan (rng luén xay ra khéng hoan toan.

D. Phan ung thuan nghich & phan tng xay ra theo hai chiéu trai nguoc nhau trong
cling diéu kién.

& cin BANG HOA HoC

1. Trang théi can béng

@ Xét phan (rng thuan nghich: H,(g) + 1,(g) = 2HI(g).
S6 liéu vé sur thay di s6 mol cac chét trong binh phan &rng & thi nghiém 1 dugc trinh
bay trong Bang 1.1 dudi day:
Bang 1.1. S6 mol cac chét trong binh phan tmg cta thi nghiém 1 thay dbitheo théi gian

|
3 [ 4

1,0 06 04 03 02 02 02 02
10 06 0,4 03 0.2 0.2 02 02
0 08 12 14 1,6 16 16 16

Thue hién céc yéu cau:

a) V& dé thi biéu dién s thay déi sb mol cac chét theo thai gian.

b) Tir @ thi, nhan xét vé su thay ddi s6 mol clia cac chat theo thai gian.

c) Viét biéu thirc dinh luat tac dung khéi lirong d6i véi phan tng thuan va phan tng
nghich, tr @ du doan sy thay ddi téc d6 clia méi phan ting theo thoi gian (biét cac
phan ting nay déu la phan tng don gian).

d) Bét dau tir thoi diém nao thi s mol cac chét trong hé phan ting khéng thay ddi nira?

Trong thi nghiém trén, lic dau phan (ng
thuan c6 téc d6 I6n hon phan (ng nghich
va uu tién tao ra hydrogen iodide. Theo thoi
gian, téc d6 phan (rng thuan giam dan, téc
@6 phan tng nghich tang dan dén khi téc d6
hai phan tng béng nhau (Hinh 1.1). Tai thoi
diém nay, sb mol clia cac chat hydrogen,
iodine, hydrogen iodide khéng thay déi nira.

Trang théi cén bing

T6c 35 phén (ng

X = . Thoi gian
Dayla hoi dim phan img thuan nghich dat L0 o LSl e phén ung
t6i trang thai can bang. thuén va phén tmg nghich theo thoi gian
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Trang théi can bang cua phén tmg thuan nghich la trang thai tai do téc d6 phén umg thuén bing
téc d6 phén tmg nghich.

Can bang hoa hoc la mét can béng dong, cac chét tham gia phan tng lién tuc phan
(rng v6i nhau dé tao thanh san pham va céc chét san pham cing lién tuc phan ng
Vv6i nhau @é tao thanh cac chat dau nhung véi téc d6 bang nhau nén & trang thai can
béng, néng d6 cac chét khéng thay déi.

&

4. Cho phan tg: 2HI (g) == H, (9) + 15(g)
a) Vé dang db thi biéu dién téc d6 cla phan (ng thuan va phan tng nghich theo
thoi gian.
b) Xac dinh trén @6 thj thoi diém phan tng trén bét dau dat dén trang thai can bang.
5. Cho cac nhan xét sau:
a) O trang thai can bang, téc @6 phan (rng thuan bang téc 6 phan tng nghich.
b) O trang thai can bang, cac chat khéng phan (ring véi nhau.
c) O trang thai can bang, ndng d6 cac chét san pham luén Ién hon néng d6 cac chat dau.
d) O trang thai can bang, néng d6 cac chét khong thay doi.
Céac nhan xét dung la
A (a)va (b). B. (b) va (c). C. (a)va(c). D. (a) va (d).

2. Hing sé can bing

a) Biéu thirc cua héng sé can béng

) xetphan tng thuan nghich: H,(g) + 1,(g) = 2Hl(g)
Thurc hién phan tng trén trong binh kin, & nhiét @6 445 °C v6i cac néng d6 ban dau
khéc nhau. S6 liéu vé néng dé cac chat & thoi diém ban dau va & trang thai can
béing frong cac thi nghiém dugc trinh bay trong Bang 1.2.
Bang 1.2. Néng dé cac chét cda phan (ing H,(g) + l,(g) == 2HI(g) & thoi diém
ban déu va & trang thai can béng

01 0,1 0.02000 | 0,02000 | 0,16000
0,1 0,2 0 0,00532 | 0,10532 | 0,18936
03 01 0 0,20290 | 0,00290 | 0,19420

2 (1)
Tinh gié tri K = % 6 méi thi nghiém, nhan xét két qua thu dwoc.

2
K= Lal duoc goi la biéu thirc hdng sb can béang clia phan ting thuan nghich:

" Ml
Ho(@) + 15(g) = 2HI(g)

(1) p3u i) biéu thi ndng dd clia chit i & trang théi can bing.
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Xét phan (ing thuan nghich téng quat: aA + bB = cC +dD
O trang thai can bang, héng s6 can bang (K.) ctia phan ng duoc xac dinh theo
iéu thuc:
biéu thirc (crop
“IAFBP
Trong d6: [A], [B], [C]. [D] la néng @6 mol clia cac chat A, B, C, D & trang thai can bang;
a, b, c, d la hé sé ti luong clia cac chét trong phuong trinh hoa hoc clia phan tng.

Thuc nghiém cho théy: héng s6 can bang K, clia mét phan (g thuan nghich chi phu
thuéc nhiét @6 va ban chét clia phan (rng.

B6i voi cac phan tng co chétrén tham gia, khong biéu dién ndng d6 clia chét rén trong
biéu thirc hang so can bang. Vi du:

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

_ [cop
[CO,]

6. Viét biéu thirc hang sé can bang cho céac phan tng sau:
a) Phan (ing téng hop ammonia: N,(g) + 3H,(g) = 2NH,(g)
b) Phan &rng nung véi: CaCO,4(s) = CaO(s) + CO,(g)
7. Ammonia (NH;) dugc diéu ché bang phan ing: No(g) + 3H,(g) = 2NH,(g)
O't°C, ndng d6 cac chat & trang thai can bang la:
[N, = 0,45 M; [H,] = 0,14 M; [NH,] = 062 M.
Tinh héng sb can béng K clia phan (g trén tai t °C.
b) Y nghta cda hdng s6 can béng
Hang s6 can béng K phu thuge vao ban chét clia phan (rng va nhiét d6.
c d
Biéu thirc xac dinh héng s6 can bang Kc = {f\}“g“ cho théy: K¢ cang I6n thi phan irng

thuén cang chiém uuthéhonvanguaoclai, K, cang nhé thi phan tng nghich cang chiém
uu thé hon.

D) cAc YEU T6 ANH HUGNG DEN SU CHUYEN DICH CAN BANG HOA HOC

1. Anh huong cta nhigt do

Thi nghiém 1. Anh huong ctia nhiét d6 dén sw chuyén dich can bang:
2NO,(g) = N,0,() AH3g < 0
(mau nau @é) (khéng mau)
Chuan bj: 3 éng nghiém chira khi NO, nut kin c6 mau giéng nhau, céc nudc da,
céec nuée nong.
Tién hanh:
- Ong nghiém (1) dé so sanh.
— Ngam éng nghiém (2) vao céc nudc da trong khoang 1 — 2 phut.
— Ngam éng nghiém (3) vao céc nuéc néng trong khoang 1 — 2 phut.
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Luu y: NO, la mét khi ddc, cha y nit kin éng nghiém.

(2) U G

| Nudc néng

Hinh 1.2. Anh huéng cua nhiét do dén su chuyén dich can bing 2NO,(g) = N,0,(g)
Quan sét s thay d6i mau séc cua khi trong céc 6ng nghiém va hoan thanh véo vo

theo méu bang sau:
Tac dong Hién | Chiéu chuyén dich can bang | Chiéu chuyén dich can bang
tuong (thu@n/nghijch) (toa nhiét/thu nhiét)
Tang nhiét 6
Giam nhiét d¢
Thi nghiém 2. Anh huong cta nhiét d6 dén sw chuyén dich can bing:

CH,COONa + H,0 = CH,COOH + NaOH AHZg> 0
Chuén bj: dung dich CH,COONa 0,5 M, phenolphthalein; céc nuéc néng, coe
nuéc da, 3 éng nghiém.
Tién hanh:
~ Cho khoang 10 mL dung dich CH,COONa 0,5 M vao céc thuy tinh, thém 1 -2
giot phenolphthalein, khuéy déu.
~ Chia dung dich thu dugc vao 3 éng nghiém. Ong nghiém (1) @& so sanh, éng
nghiém (2) ngdm vao céc nuoc da, 6ng nghiém (3) ngam vao cbe nuéc néng.
m @)

Dungdich Nu6c néng
CHyCOONa +
phenolphthalein

Hinh 1.3. Anh hudng ctia nhiét d6 dén su chuyén dich can bang
CH,COONa + H,0 = CH,COOH + NaOH
Quan sét s thay d6i méu séc cda dung dich trong céc éng nghiém va hoan thanh

vao vo theo méu bang sau:
Tac déng Hién | Chiéu chuyén dich canbang | Chiéu chuyén dich can bang
tuong (thudninghich) (phan tng toa nhiét/thu nhiét)

Tang nhiét d¢
Giam nhiét do
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Khi téng nhiét d6, can béng chuyén dich theo chiéu lam gidam nhiét d6, tirc Ia chiéu phan
(g thu nhiét (A HSs > 0), nghfa & chiéu lam gidm téc déng cua viéc tang nhiét d6 va
nguoc lai.

2. Anh huéng cta néng dé

O Nghién ctru anh hwong cuia néng dé dén sy chuyén dich can bang:
CH,COONa + H,0 = CH,COOH + NaOH

Thi nghiém nghién ctru anh huéng clia néng d6 dén su chuyén dich can bang trén

dugc thuc hién nhu sau:

~ Cho mét vai giot phenolphthalein vao dung dich CH,COONa, I&c déu, dung dich
c6 mau héng nhat.

— Chia dung dich thu dugc vao ba éng nghiém véi thé tich gan bang nhau. Ong
nghiém (1) & so sanh, éng nghiém (2) thém vai tinh thé CH,COONa, 6ng nghiém
(3) thém mét vai giot dung dich CH,COOH. N\

\~

N
Tinhthé o /g::‘ggg:
CHLCloNs @ o &)
Dung dich
CH,COONa +
phenolphthalein

Hinh 1.4. Anh hudng ctia néng d6 &n su chuyén dich cén bing
CH,COONa + H,0 == CH,COOH + NaOH
Quan sét sw thay dbi mau sée cia dung dich trong céc éng nghiém (Hinh 1.4) va hoan
thanh véo vé theo méu béng sau:
‘ﬁci&u Hién | Chiéu chuyén dich can bang | Chiéu chuyén dich can bang
- (thuan/nghich) (tang/giam néng do)

Khi tang nbng 66 mét chat trong phan trng thi can bang hod hoc bj phé vé va chuyén dich
theo chiéu lam gidm ndng @6 cda chét d6 va nguror lai.
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8. Cho cac can bang sau:

CaCO,4(s) = Ca0(s) + CO,(g) AHg= 176 kJ
250,(g) + 0,(g) = 2S0,(g) AHZge= ~198 kJ
Néu tang nhiét d6, cac can bang trén chuyén dich theo chiéu nao? Giai thich.

9. Ester la hop chat htiu co dé bay hoi, mét sé ester duoc str dung lam chét tao mui
thom cho céc loai banh, thuc phdm. Phan ting diéu ché ester la mét phan ting
thuan nghich:

CHACOOH(1) + C,HsOH(l) = CH,COOC,Hq(1) + H,0(1)
Hay cho biét can bang trén chuyén dich theo chiéu nao néu
a) Tang néng @6 clia C,HOH.
b) Giam néng d6 clia CH,COOC,H.

Zemcosier
Anh huéng ciia ap sut tdi chuyén dich can bang:

2NO,(9) = N,0,(g)

(mdundudd)  (khongmau)
Thi nghiém nghién ctu dnh hudng clia dp sudt dén su chuyén dich can bang trén dugc thuc hién nhu sau:
Ldy mgt dngxi-lanh dung khi NO,. Dy pit-tong xudng dé lam gidm thé tich va lam tang ép suét trong ng. Liicnay,
mau clia khi trong xi-lanh dam hon. Sau mot thési gian, khi trong dng lai nhat mau hon (Hinh 1.5). Nhu vay, khitang
p sudt, can bang trén chuyén dich theo chiéu lam gidm s6 mol khi trong xi-lanh.

B3 2D

Hinh 1.5. Anh hudng ctia ép suét dén sy chuyén dich cén bing 2NO,(g) = N,0,(g)

Khi téng &p suét chung cua hé, thi can béng chuyén dich theo chiéu lam giém &p suét,
tirc 18 chiéu lam giém sé mol khi va nguec fai.

D6i v6i phan (rng thuén nghich c6 téng hé s t luong cda céc chat khi & hai vé cua
phurong trinh hod hoc béng nhau thi trang théi can béng cua hé khéng bj chuyén dich
khi thay dbi 4p suét chung cia hé.
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10.Cho céc can bang sau: FZemcosier
s fc)ohli:;uc::;ién (ing thuan nghich xdy
b) CO(g) + H,0(g) = H,(g) + COL(g) a véi téc do cham thi chat xic tac gidp
c) PCls(g) = Cl,(g) + PCl(g) hé phan tng nhanh dat tdi trang thai
d) Ho(g)+ I,(g) = 2HI can bang. Chét xiic tac lam tang toc do
) ) ‘2(9) T .(g) i . phan ting thuan va phan ting nghich véi
Néu té~n9 ép suat va gir nguyén nhiét 6, cac 56 1dnbang nhau nén khong lam chuyén
can bang trén chuyén dich theo chiéu nao? dich can bang.
Giai thich.

3. Nguyén li chuyén dich cén béng Le Chatelier
Qua viéc nghién clru cac yéu t6 anh hudng dén can bang, nha hoa hoc ngudi Phap
Le Chatelier (Lo Sa-to-li-€) da dua ra mét nguyén li mang tén 6ng nhu sau:
Mét phan (rng thuan nghich dang & trang thai can bang, khi chju mét tac dong bén
ngoai lam thay déi néng d6, nhiét d6, ap suat thi can bang sé chuyén dich theo chiéu
lam giam tac dong bén ngoai do6.
Nguyén li chuyén dich can bang Le Chatelier ¢6 y nghia rat 1én khi duoc van dung vao
KT thuat céng nghiép hoa hoc. Ngudi ta cé thé thay d@6i cac diéu kién dé chuyén dich
can bang theo chiéu mong muén, lam tang hiéu suat clia phan tng.
Vi du: Trong cong nghiép, ammonia duoc téng hop theo phan ting

Ny(g) + 3H,(g) = 2NH,(g) AHdgg =—918kJ

Yéu t6 &p suét:
Theo phuong trinh hod hoc clia phan tng trén, khi phan (rng xay ra lam giam sé
mol khi clia hé. Do @6, theo nguyén li Le Chatelier, khi tang &p suét thi can béng trén
chuyén dich theo chiéu thuan, trc la theo chiéu tao ra nhiéu ammonia hon. Thuc té,
phan (g téng hop ammonia thuong duoc thuc hién & p suét khoang 200 bar.
Yéu t6 nhiét d6:
Phan ung trén la phan ung toa nhiét. Do d6, @é can béng chuyén dich vé phia tao
thanh ammonia, can thurc hién phan (ing & nhiét @6 thap. Tuy nhién, & nhiét d6 thép,
téc a6 clia phan tng nay rat cham. Vi vay thuc té, ammonia duoc téng hop & nhiét do
khoang 450 °C.
Ngoai ra, Gé tang téc d6 phan tng, ngudi ta st dung chét xuc tac la bét Fe.

11. Trong cong nghiép, khi hydrogen duoc diéu ché nhu sau:
Cho hoi nuéc di qua than nung néng, thu dugc hén hop khi CO va H, (goi la khi

than uét):
C(s) + H,0(g) = CO(g) + H,(g) AHZgg = 130kJ (1)
Trén khi than uét véi hoi nuéc, cho hén hop di qua chat xic tac Fe,0;:
CO(g) + H,0(g) == CO(g) + Ha(g) AHs =—42kJ  (2)
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a) Van dung nguyén li Le Chatelier, hay cho biét can tac dong yéu t6 nhiét d6 nhu
thé nao @é céc can bang (1), (2) chuyén dich theo chiéu thuan.

b) Trong thurc té, & phan tng (2), lugng hoi nudc dugc lay du nhiéu (4 — 5 1an) so
v6i khi carbon monoxide. Gii thich.

¢) Néu tang ap suét, can béng (1), (2) chuyén dich theo chiéu nao? Giai thich.

12.Trong co thé ngudi, hemoglobin (Hb) két hop oxygen theo phan ting thuan

nghich dugc biéu dién don gian nhu sau:
Hb +0, = HbO,

O phéi, néng d6 oxygen I6n nén can bang trén chuyén dich sang phai, hemoglobin
két hop v6i oxygen. Khi dén cac m6, néng @6 oxygen thap, can bang trén chuyén
dich sang trai, giai phong oxygen. Néu thiéu oxygen & néo, con ngudi cé thé bj
dau dau, chéng mat.

a) \Van dung nguyén li chuyén dich can bang Le Chatelie, em hay dé xuat bién phap
@é oxygen Ién ndo duoc nhiéu hon?

b) Khi Ién ndi cao, mét s6 ngusi cling gap hién tuong bi dau dau, chéng mat. Dua
véo can béng trén, em héy giéi thich hién tugng nay.

EMDAHOC Y 4 i
Phan ung thuan nghich 1a phan (rng xay ra theo hai chiéu trai nguoc nhau trong
cung diéu kién.

Can béng hoa hoc |a trang thai clia phan (rng thuan nghich, tai @6 tbc d6 phan
Ung thuén bang téc d6 phan tng nghich.

Biéu thirc hang s6 can bang K. clia phan u'ngdthuén nghichaA+bB = cC+dDla:
[CI[D]

c= o —+F
[APBP

K, chi phu thuée nhiét d6 va ban chét ctia phan ang, khong phu thuge néng 6
ban dau clia cac chét.
Khéng biéu dién néng a6 chét ran trong biéu thirc hdng s6 can béng.
Nguyén li chuyén dich can bang Le Chatelier: M6t phan (ng thuan nghich
dang & trang thai can bang, khi chju mét tac déng bén ngoai nhu bién ddi
néng d6, nhiét @6, ap suét thi can bang sé chuyén dich theo chiéu lam giam
tac dong bén ngoai do.

EMCO THE

« Van dung duoc nguyén li chuyén dich can bang Le Chatelier @é giai thich cac
can bang hoa hoc dién ra trong tu nhién va trong co thé ngudi. Ap dung trong
viéc cham soc strc khoé va giai thich cac hién tugng trong tu nhién,...

« Xac dinh duoc cac yéu t6 can tac dong @é can bang hoa hoc chuyén dich theo
chiéu mong muén, lam tang hiéu suét phan (ing.
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CAN BANG TRONG DUNG DICH NUGC

MUCTIEU:

~ Néuduockhdi niém sy dién li, chat dién li, chat khong dién Ii.

— Trinh bay duoc thuyét Bronsted — Lowry vé acid — base.

— Néuduoc khdi niém va y nghia ca pH trong thc tién.

~ Vit dugc biéu thic tinh pH va biét cich st dung cac chét chi thi dé xéc dinh pH bang cic chat
chithi phd bién nhu gidy chi thi mau, quy tim, phenolphthalein,...

— Néuduocnguyén tic xéc dinh néng do acid, base manh bang phuong phap chudn do.

~ Thuc hién dugc thi nghiém chudn d9 acid — base: Chudn do dung dich base manh (sodium

hydroxide) bang acid manh (hydrochloric acid).

Trinh bay dugc y nghia thyc tién can bang trong dung dich nudc ciaion AP+, Fe** va (0%~

Hinh 2.1 cho thdy gid tri pH cia dung dich mét s6 chdt thong dung. Védy pHla
gi? pH cé dnh huding gi dén ddi sng? Xdc dinh pH nhu thé nao?

HSA2®R GO

Dich da day Nlﬁ( Ruguvang Nlﬂ( Ca phé den Sua

ubc bién  Longtrdng Chittdyria  Nubc Xaphong Nugclam sach
ting dandng  ammonia f lonueng  thong céng
Hinh 2.1. Gia trj pH cta mét sé dung dich

@ svoien

1. Hién twong dién li

0 Tim hiéu vé sy dién li
Thi nghiém thr tinh dan dién clia nuéc, mudi an va dung dich mudi &n duoc thuc
hién nhu mé ta trong Hinh 2.2.

Mudi an
tinh khiét tinh khiét

Hinh 2.2. Thirtinh dén dién cda dung dich muéi &n
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Thuee hién yéu céau:

a) Hay nhéc lai khai niém dong dién.

b) Dén sang cho thay dung dich NaCl dan dién, chiing t6 trong dung dich c6 hat
mang dién. D6 co thé 1a loat hat nao (electron, phan tir NaCl, cation hay anion)?

c) Hay giai thich su tao thanh hat mang dién do.

Qua trinh phan li cac chét trong nuéc tao thanh ion dugc goi la sy dién li. Nhirng chat
khi tan trong nuéc phén li ra cac ion duoc goi la chéat dién Ii.

femcosier
St phan li cia NaCl trong nudc Mang tinh théNaQl  ppys .0
NaCl la hop chat ion, trong tinh thé c6 cac ion Na* va (1™ lién két véi Y
nhau bang luc hit tinh dién. Nudc la mt dung méi phan cuc. Khicho ~ cr- —- %

tinh thé NaCl vao nudc,cicion Na* va I~ ién bémathit icphanty vl gl
nudc lai gan. Cac phan ti nudc huong cac ddu am vao ion Na™, cac ddu M"Y
duong vao ion (1~ va lam yéu lién két gitia cac cation, anion trong tinh 5 = il
thé va khuéch tan vao nudc (Hinh 2.3). B
Qué trinh trén dugc biéu dién mét cich don gidn bang phuong trinh
dién li: NaCl(aq) —> Na* (aqg) + CI-(aq).

Hinh 2.3. M6 hinh biéu dién
Sy phén li ctia NaCl trong nudc

2. Chétdién i
a) Chat dién li va chét khéng dién li

{0 Tim hidu vé chét dién li va chét khong dién li
Két qua thir tinh d&n dién véi cac dung dich hydrochloric acid (HCI), sodium hydroxide
(NaOH), saccharose (C,,H,,0,,). ethanol (C,H,OH) dugc trinh bay trong bang
dudi day. Hay hoan thanh céc thong tin con thiéu trong bang vao vé:

ung dich | Dungdich | Nuéc | Dung dich
Hel NaOH duong ethanol

Hién tuong Bensang | Bensang | Dénkhong | Hén khong
Dung dich dén dién/khéng dén dién
Célkhéng c6 cac ion tri dau trong

dung dich
Chat dién lifchét khong dién i

Thi nghiém trén cho thdy: cac chat nhu hydrochloric acid, sodium hydroxide,...
tan trong nuwéc phan li ra cac ion nén chung la chét dién li. Saccarose, ethanol,...
khéng phan li ra cac ion nén chung la chat khéng dién Ii.
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Su phan li mét chét thanh céc ion mang dién trai dau trong dung dich duoc biéu dién
béang phurong trinh dién Ii.

Vi du: NaOH(aq) — Na*(aq) + OH(aq) ; HCl(aq) — H*(aq) + CI~(aq).

b) Chét dién li manh va chét dién li yéu

Py

&

| So sanh kha nang phan li trong nwéc ctia HCI va CH,COOH

Két qua thir tinh dan dién v6i dung dich HCI 0,1 M va dung dich CH,COOH 0,1 M
cho thay truéng hop céc dung dung dich HCI 0,1 M béng dén sang hon.

Thuee hién yéu cau sau:

Hay so sanh sé ion mang dién trong hai dung dich trén, tir d6 cho biét acid nao phan
li manh hon.

Duya vao mirc 6 phan li thanh céacion, chat dién li duoc chia thanh hai loai:
Chét dién li manh |a chét khi tan trong nuéc, hau hét cac phan tir chét tan déu phan
li ra ion. Céc chét dién i manh thuéng gép la:
Cac acid manh: HCl, HNO,, H,SO,,...
Céc base manh: NaOH, KOH, Ca(OH),, Ba(OH),....
Hau hét cac muéi.
Qua trinh phan li ctia chét dién li manh xay ra gan nhu hoan toan va duoc biéu dién
bang mi tén mét chiéu.

HNO; — H* + NO3

NaOH —— Na* + OH~

Na,CO, — > 2Na* +CO2-
Chét dién li yéu |a chét khi tan trong nudc chi c6 mét phan sé phan tr chéat tan phan
li ra ion, phan con lai van t6n tai & dang phan ti trong dung dich.
V/ dy: trong dung dich CH,COOH 0,1 M, ctr 1 000 phan tr hoa tan thi chi c6 3 phan tir
phan li thanh ion, con lai ton tai & dang phan tr.
Nhang chét dién Ii yéu gém cac acid yéu nhu CH,COOH, HCIO, HF, H,CO,,... va
base yéu nhur Cu(OH),, Fe(OH),,...
Qua trinh phan li clia chét dién li yéu la mét phan tng thuan nghich va dugc biéu dién
bang hai nira mii tén nguoc chiéu nhau

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

1. Viét phuong trinh dién li clia cac chét sau: HF, HI, Ba(OH),, KNO,, Na,SO,.
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Zemcomier

Phuong trinh ion rit gon
Trong dung dich, chat dién |i phan li thanh cac ion va chinh cac ion nay truc tiép tham gia vao phan ting hod hoc.
Do vay, phuong trinh dang ion rit gon dugc sitdung dé biéu dién cac phan ting xdy ra gitra cac cht dién Ii.
Vidu 1:Khi cho dung dich HCl (chwiaion H* va (1) tac dung vdi dung dich NaOH (chifaion Na* va OH"), thuc té chi
Xy ra phan ting gitta ion H* va OH™ theo phuong trinh ion rit gon:
H*+0H" —>H,0

Vi du 2: Khi cho dung dich BaCl, téc dung vdi dung dich Na,S0,, thuc té chi xdy ra phan ting giita ion Ba?* va S03
theo phuong trinh ion riit gon:

Ba?* + 503~ —> Baso,
Phuong trinh ion rit gon cho biét ban chat cta phén ting trong dung dich cac chét dién li.

@)THUYET ACID-BASE CUA BRONSTED — LOWRY
1. Khai niém acid va base theo thuyét Brensted — Lowry

) Cho céc dung dich: HCI, NaOH, Na,CO,.

a) Viét phuong trinh dién li clia cac chét trén.

b) Sir dung may do pH (hoéc gidy pH) xac dinh pH, méi trréng (acidbase) clia cac
dung dich trén.

c) Theo khai niém acid-base trong mén Khoa hoc tw nhién & |6p 8, trong nhiing
chét cho & trén: Chét nao la acid? Chat nao la base?

Khai niém acid-base dé cap & 16p 8 chi dung voi dung méi nuéc va chua phan anh day
a0 ban chét acidbase. Nam 1923, nha hoa hoc ngudi Ban Mach J. Brensted (Bron-
stét) va nha hoa hoc ngudi Anh T. Lowry (Lao-ri) @& dua ra mét dinh nghia téng quat
hon vé acid, base.
Thuyét Brensted — Lowry cho rang acid la chat cho proton (H*) va base la chat nhan
proton.
Vidu1:HCl + H,0 —— H,0' + Cl

H
Trong phan (ing trén: HCI cho H*, HCl 1a acid; H,O nhan H*, H,O la base.
Vidu2:NH; + H,O0 == NHi + OH"

H
Trong phan (ng thuan, NH, nhan H* cta H,0, NH, la base, H,O la acid. Trong phan
trng nghich, ion NH: la acid, ion OH" la base.
Vidu3:CO% + H,0 = HCO;+ OH

H
Trong phan rng thuan, Cog' nhén H* ctia H,0, CO%‘ la base, H,0 la acid. Trong phan
trng nghich, ion HCOj |a acid, ion OH™ la base.
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Vidu 4:
a)HCO3 + H,0 = Hs;0'+ CO%”
i U

Trong phan (ng thuan, HCO; nhuong H*, HCO; la acid, H,0 la base.
Trong phan trng nghich CO§‘ la base, H,O* la acid.
b) HCO; + H,0 = HO + H,CO;
T

Trong phan (rng thuan, HCOj nhan H* tir nudc, HCO; la base, H,O la acid. Trong
phan ting nghich H,CO; la acid, OH~ la base.
lon HCO} vira c6 thé nhan H*, vira c6 thé cho H*, vay HCO; co tinh chét luéng tinh.
Phan tir H,0 cing vira c6 thé nhan H*, vira c6 thé cho H* nén H,O cling la chét
Iwdng tinh.

? 2. Dua vao thuyét acid —base clia Brensted — Lowry, héy xac dinh chét nao la acid,

chét nao la base trong cac phan (rng sau:
a) CH,COOH + H,0 = CH,C00™ + H,0*
b) S% +H,0 = HS™+OH"

2. Uu diém cua thuyét Bronsted — Lowry
Theo thuyét Arrhenius, trong phan t& acid phai cé nguyén tir H, trong nuéc phan
li ra ion H*, trong phéan tir base phai c6 nhém OH, trong nwdc phan li ra ion OH™.
Thuyét Arrhenius chi ding cho truéng hop dung méi la nuéc. Thuyét acid — base clia
Brensted — Lowry tdng quat hon thuyét Arthenius, phan t&r khéng cé nhém OH nhu
NH, hodc ion nhur CO3™ cling la base.

femcomer

Thuyét acid-base ciia Bransted — Lowry con ¢6 thé m& rong ddi vdi nhiing phan ting acid — base trong dung moi

khang phai nudc. Vidy, perchloricacid (HCI0,) trong dung mdi acetic acid (CH,CO0H), xdy ra phén ting:
HCI0, + CH;C00H = (10 + CH,C00H]

Trong phén ting trén, HCIO, 1a acid vi la chét cho H*, con CH,COOH 1a base vi la chat nhan H*.

<®> KHAI NIEM pH VA Y NGHIA CUA pH TRONG THUC TIEN
Zemcomier
Tich s8ion ctia nudic (K,,)"
Trong dungdich nuc, tich s K, = [H*]-[0H"] la mot hang sd, chi phu thudc vao nhigt do va duoc goi la tich 3 ion
ciianude. 025°C, Ky, = 107, tuy nhién gid tri nay 6 thé dugc dung khi nhiét d6 khong khac nhiéu vai 25 °C.
3 véi nudc tinh khiét: [H*] = [OH-] = V105 = 107 (mol/L).

() Trong ki higu Ky, w 1a viét tat cua tir tiéng Anh: water (nuérc).
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1. Khai ni¢gm pH
Néng d6 ion H* ho#c ion OH- duoc ding dé danh gia tinh acid hoac tinh base clia cac
dung dich. Tuy nhién, néu cac dung dich c6 néng d6 H*, néng @6 OH- thép, chung la
nhitng s6 c6 s6 mi @&m hoac cé nhiéu chir sé thap phan. Vi vay, dé tién sir dung, nguéi
ta dung dai lugng pH véi quy uéc nhu sau:

pH = — Ig[H*] hodc [H*] = 10-PH
Trong d6 [H*] 1a ndng d6 mol clia ion H*.
Néu dung dich c6 [H*] = 102 mol/L thi pH = a.
Vi du: [H*] = 1072 mol/L thi pH = 2.
Méi trrong acid 1a méi trudng c6 [H*] > [OH] nén [H*] > 107 mol/Lhay pH < 7.
Méi truong base 1a méi truong c6 [H*] < [OH] nén [H*] < 107 mol/L hay pH > 7.
M®6i truéng trung tinh la méi treéng 6 [H*] = [OH] = 107 mol/Lhay pH = 7.
Thang pH thuéng dung cé gia tri tir 1 dén 14.

([H;/]L) 107 107 10714
mol y — "

L L DN | L] L]
pH123456;891011‘IZ1314

id: trung tinh: base:

? 3. M6t loai dau g6i dau co ndng d6 ion OH~1a 10-517 mol/L.
a) Tinh ndng @6 ion H*, pH clia loai dau géi néi trén.
b) Méi trudng cla loai dau géi dau trén la acid, base hay trung tinh?

4. M6t hoc sinh lam thi nghiém xac dinh @6 pH clia @4t nhu sau: Lay mét luong déat
cho vao nuéc réiloc Iay phéan dung dich. Dung may pH do duoc gia tri pH la 4,52.

a) Hay cho biét méi truong cla dung dich 1a acid, base hay trung tinh.
b) Loai dat trén duoc goi la dat chua. Hay dé xuat bién phap dé giam d6 chua, tang

@6 pH cuia dat.
5. pH clia dung dich nao sau day co gia tri nhé nhét?
A. Dung dich HCI 0,1 M. B. Dung dich CH,COOH 0,1 M.

C. Dung dich NaCl 0,1 M. D. Dung dich NaOH 0,01 M.
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2. Y nghia cua pH trong thuc tién JemcosiEr
Chi s6 pH ¢6 ¥ nghta to I6n trong thuc tién, pH c6 lién Chi s6 pH trong nudc tiéu
quan @én stic khoé clia con ngudi, su phat trién clia thuang trong khoang 4,8—7,0.

déng vat, thyc vat,... Néu pH nudc tiéu cao trén
8,0, bénh nhan c6 thé dang
Nudc bot mac mot s6 bénh nhu soi
— pH=60-74 thin, nhiém tring  duéng
Mau tiét niéu,...
) pH=73-74 Néu pH nudc tiéu thap dudi
Nudc tiéu Daday 5,0, nudc tiéu c6 tinh adid hon
pH=48-7,0 PH=1,5-35 binh thudng, bénh nhan c6 thé

dang médc bénh tiéu dudng,

Ruét non
tiéu chdy, mét nudc, ...

Rubt gia
pH=55-7,0

Hinh 2.4. Chi s6 pH cta cac dich trong co thé (1)
Trong co thé clia ngudi, mau va céc dich cla da day, mat,... déu cé gia tri pH trong
mét khoang nhét dinh. Chi s6 pH trong co thé c6 lién quan dén tinh trang strc khoé.
Néu chi sé pH tang hodc giam a6t ngét, khéng nam trong giéi han cho phép thi cé thé
14 déu hiéu ban @&u clia bénh Ii, ngudi bénh can dugc kham dé tim ra nguyén nhén.
Mét s6 dong vat séng duéi nuéc can méi tréng co gia tri pH thich hop, vi du: tém va
cé wa séng trong méi trwong nudc cé pH khoang 7.5 - 8,5.

Mét s loai thuc vat chi phét trién tét trong dét c6 gia tri pH thich hop, vi dy:

Cay che Cay lua Cay ca chua
pH 45-55 55-65 6.0-7.0

Trong ddi séng hang ngay, cac san pham nhu dau géi, xa phong, kem dudng da....
cling déu can co gia tri pH trong mét khoang nhét dinh dé an toan cho ngudi str dung.
? 6. Do pH clia mét cée nurée chanh dugc gia tri pH béng 2,.4. Nhan dinh nao sau day
khéng dung?
A. Nudc chanh c6 méi truong acid.
B. Néng d6 ion [H*] clia nudc chanh 1a 1024 mol/L.
C. Néng d6 ion [H*] ctia nuéc chanh la 0,24 mol/L.
D. Néng @6 clia ion [OH] ctia nuéec chanh nhé hon 1077 mol/L.

7. Nudc Javel (chira NaCIO va NaCl) duoc dung lam chét tay rira, khir tring. Trong
dung dich, ion CIO- nhan proton clia nudc dé tao thanh HCIO.

a) Viét phuong trinh hoa hoc clia phan (ing xay ra va xac dinh chat nao la acid, chét
nao la base trong phan trng trén.

b) Dua vao phan (ing, héy cho biét méi truéng clia nudc Javel la acid hay base.

() Nguén: Expert Opinion on Drug Metabolism & Toxicology.
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4. Xac dinh pH
Gia tri pH clia dung dich duoc xac dinh gan dung béng cach sir dung chét chi thj
acid — base. Khi can xéc dinh gia tri pH chinh xac hon, ngudi ta st dung may do pH.
Chét chi thi acid — base la chat co mau sac bién ddi phu thuéc vao gia tri pH clia dung
dich. Mot sé chéat chi thi nhu gidy pH, gidy quy, phenolphthalein c6 mau séc thay déi
trong céc khoang pH khac nhau (Bang 2.1).

Bang 2.1. Mau cua gidy pH, gidy quy va phenolphthalein trong dung dich & céc khoang
PH khéc nhau

Giay quy

pH<8
Khéng mau

vt [HENN T EEEEEEER

O Lam chét chi thj mau tir hoa dau biéc/bap cai tim

Chuén bi:

— Hoa dau biéc (khoang 50 g) hodc bép cai tim thai nhé (khoang 100 g).

— Céc thuy tinh 250 mL, nudc séi, dtia thuy tinh, luéiivai loc.

— Céc cbc (da duoc dan nhén) dung gidm &n, nudc C si, nudc rira bat, nudc
soda, nuéc mudi.

— Gidy pH hodc may do pH.

Tién hanh:

— Ngém khoang 50 g hoa d&u biéc/100 g bap cai tim d& duoc chudn bj vao 100 mL
nudc séi frong khoang 10 phut. Loc bang Iuéi loc hodc vai loc, thu duge dung
dich. Dung dich nay duoc s dung lam chét chi thj.

~ Duing may do pH (hoc gidy pH) xac dinh pH clia cac dung dich.

— Cho vai giot chét chi thj 1an Iugt vao cac dung dich: gidm an, nuéc C sti, nuwéc
rlra bat, nuéc soda, nuéc mudi va khudy déu. Quan sat su déi mau clia cac
dung dich.

Hoan thanh théng tin theo méu bang sau vao vo:

Phenolphthalein

23



https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647

i
\

1 g ‘!‘ 1 g Tailieu_com

Jemcomier
Chat chi thi mau trong tu nhién
Hoa dau biéc, hoa cdm ti cu, hoa dam but, bap cdi tim,.... ¢ chifa céc ‘ m
hop chét hitu co mang mau va mau sdc ctia chiing thay ddi theo pH cia
mdi trudng nén c6 thé st dung chinglam chat chi thi mau. Hoa déu biéc

Vi du: sac t6 tao mau dac trung cho ddu biéc la cac hop chat thudc nhom
anthocyanin, mdt trong nhiing chét chéng oxi hod ty nhién. G mdi tndng ”
pH nhé hon 7 (méi truding acid), anthocyanin chuyén sang mau do tim,

&moi trudng pH 16n hon 7 (mdi trutng base) ching chuyén sang mau  Hoadambut  Hoa cdm ticdu

xanh sam. Hinh 2.5. Mét s6 loai thue vat
6 thé str dung lam chét chi thi mau

(@) su THUY PHAN CUA CAC ION

1. Méi truong ciia mét sé dung dich mudi

™

/' Cho cac dung dich sau: Na,CO,, AICI,, FeCl,,
1. DUng gidy pH xac dinh gié tri pH gan dung clia cac dung dich trén.
2. Nhan xét va giai thich vé méi truéng clia cac dung dich trén.

Khi tan trong nuéc, mudi phan li thanh cac ion. Phan tng gitra ion véi nuéc tao ra cac
dung dich cé méi truong khac nhau dugc goi la phan tng thuy phan.
VI du 1: Trong dung dich Na,CO,, ion Na* khéng bi thuy phan, con cog' thuy phan
trong nuéc tao ion OH- theo phurong trinh:
COZ+ H,0 = HCO; + OH~
Vi vay, dung dich Na,CO, co méi truong base. Na,CO, dugc sir dung trong cong
nghiép thuc pham, dét, nhuém, céng nghiép thuy tinh, silicate, ..
Vi du 2: Trong dung dich AICI, va FeCl,, ion CI~ khéng bi thuy phan, cac ion APR* va
Fe?* bi thuy phén trong nudrc tao ion H* theo phurong trinh & dang don gian nhu sau:
AR + H,0 == Al(OH)2* + H*
Fe3* + H,0 = Fe(OH)?* + H*
Do d6, dung dich AICI,, FeCl, c6 méi trrong acid. Trong thuc té, cac loai dét co chira

nhiéu ion AI**, Fe3* co gié tri pH thdp hay cén goi la dat chua. D& khir chua, nguoi ta
bén véi cho dét.

Cac mubi nhom va sét, vi du: phén nhém ((NH,),S0,.Al,(SO,);.24H,0) va phén sét
((NH,),SO,.Fe,(SO,),.24H,0) dugc str dung lam chét keo tu trong qua trinh xur li
nudc, dung lam chéat cdm mau trong céng nghiép dét, nhuém, hodc lam chét két dinh,
chéng nhoe trong céng nghiép gidy,...
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@) cHuiN D0 ACID-BASE
1. Nguyén tic

Chuan dé la phuong phép xac dinh néng d6 clia mét chét béng mét dung dich chuén
@4 biét néng d6. Dua vao thé tich cla cac dung dich khi phan ting vira da véi nhau,
xac dinh duoc néng d6 dung dich chat can chuéan d6.

Trong phéng thi nghiém, néng d6 clia dung dich base manh (vi du NaOH) duoc xac
dinh bang mét dung dich acid manh (vi du HCI) da biét treée ndng @6 mol dua trén

phan ung: NaOH + HCl— NaCl +H,0

Khi cac chét phan (ng vira dl véi nhau, sé mol HCI phan trng béng sé mol NaOH.
Ta co: VhciCrct = Viaon *Ciaon

Trong do:

Ciyey V& Cyyaon 18N IUQt 1a néNg 6 mol clia dung dich HCI va dung dich NaOH;
Vyr V@ Vyaon 18N luott 1a thé tich clia dung dich HCI va dung dich NaOH (cting don vi do).
Khi biét Vy,q,, Viyaon rong qua trinh chuén @6 va biét C,, ., s& tinh dugc Cy, oy
Thoi diém @é két thuc chudn @6 duoc xac dinh bang sy d6i mau cla chét chi thj
phenolphthalein.
2. Thye hanh chuédn d6 acid — base
Chuén bi:
— Dungdich HCI0,1M; dung dich NaOHnéng dékhoang 0,1 M; dung dich phenolphthalein.
— Pipette 10 mL; burette 25 mL; binh tam giac 100 mL; binh tia nuéc cét; gia do; kep
burrete.
Tién hanh:

— Dang pipette 1dy 10 mL dung dich HCI 0,1 M cho vao binh tam giac, thém 1 — 2 giot
phenolphthalein.

— Cho dung dich NaOH vao burette, diéu chinh dung dich trong burette vé murc 0.

— M& khoa burette, nhé tirng giot dung dich NaOH xuéng binh tam giac (l&c déu trong
qua trinh chuan d6) dén khi dung dich xuét hién mau héng nhat (bén trong khoang 10
giay) thi dirng chuan dé.

— Ghi lai thé tich dung dich NaOH dé dung.

Tién hanh chuén do It nhat ba Ian, ghi sé liéu thure nghiém va hoan thanh véo vé theo

méu béng sau:
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ALy .

Hinh 2.6. Chuén db dung dich NaOH béng dung dich HCI  Hinh 2.7. Thao téc khi chuén &
Luu y:
— Tranh @& cac hoa chét nhu dung dich HCI, dung dich NaOH bén vao tay, mat.
— Cac dung cu thuy tinh (binh tam giac, burette, pipette, ...) d& v&, can can than.

@ 8 Néumot sb diém can chu ¥ frong qua trinh chuén d6.
9, Néu mét s6 nguyén nhan cé thé dan dén sai sb trong qua trinh chuan d6.

EM DA HOC

Qua trinh phén li cac chéat trong nudc tao thanh cac ion duoc goi la sw dién Ii.
Nhiing chét khi tan trong nuéc phan li ra cac ion duoc goi la chét dién Ii.
Cac chét khi tan trong nuéc khong phan li ra cac ion duoc goi la chat khéng
dién li.

Chétkhi tan trong nuée phén li hodn toan thanh céc ion la chét dién li manh.
Thuyét Bransted — Lowry vé acid-base: acid Ia chat cho proton (H*) va base
|a chat nhan proton.

Biéu thirc tinh pH: pH = - Ig[H*] hoéc [H*] = 10°H.

Chét chi thj acid — base la chat cé6 mau séc bién @di phu thuée vao gia
tri pH cla dung dich. Céac chét chi thi théng dung gém cé: gidy quy,
phenolphthalein, gidy pH.

Phan tng gitra ion v&i nudc dugc goi la phan Gng thuy phan.

Chuan @6 la phuong phap xac dinh néng d6 clia mét chéat bang mét dung

dich chuan da biét néng d6.

EM CO THE
Ty lam chét chi thi mau béng cac nguyén liéu dé kiém nhu hoa dau biéc, bap
cai tim, ...
Van dung kién thirc vé pH trong co thé ngudi dé bao vé, cham séc strc khoé.
Xac dinh pH trong méi truéng (dat, nudc), tir d6 c6 giai phap cai tao méi
truong hoac lua chon gidng cay tréng, vat nuéi phuc vu cho san xuét néng
nghiép, nuéi tréng thuy san.
Biét Iua chon, str dung dwoc pham, mi pham, chat tay rira cé pH thich hop
dé bao vé stic khoé.
Xac dinh duoc néng d6 dung dich acid — base bang phuong phap chuan dé.
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ON TAP.CHUONG 1

@HE THONG HOA KIEN THUC
1. Can bing hoa hoc
Phén tmg mét chiéu Phan teng thuén nghich
aA + bB — cC + dD aA +bB = cC +dD
Phan trng chi xay ra mét chiéu tir chat dau Trong cing diéu kién, phan tng xay ra theo
tao thanh san pham. hai chiéu trai nguoc nhau.
Trang thai can bing P ; ndng do cac chat trong hé phan tng khéng dbi.

Héng sb can bing | T7o9 6: AL [BI. [C), (D]

cén bang.

Chit rén khong dira vao biéu thire ti ‘

K chi phy thude vao ban. (g va nhiét d6.
Cac yéu té anh huong
b o baing hod e Nhiét @6, néng d6, ap sudt.

Mét phan (rng thuan nghich dang & trang thai can bang, khi chiu mét
tac déng bén ngoai nhur| bién déi  nhiét 4o, néng db, ap suét thi can
bing sscuuyln am lheo ehléq lam dim tac déng bén ngoai do.

Nguyén li chuyén dich
can bang Le Chatelier

2. Céan béng trong dung dich nuéc

Sudién li Thuyét acid — base
Qua trinh phan li cac chat trong nuéc tao thanh ion. clia Bronsted — Lowry
Chét dién li manh: acid manh, base manh, hau hét mudi. | Acid Ia chét cho proton.
Chét dién li yéu: acid yéu, base yéu. Base la chét nhan proton.
Chét khéng dién li: nuéc, saccharose, ethanol,..
PH = -IgH" ho&c [H'l' 10PH

H1 10- 10714
(moIIL)

—*-** -*-1---*‘

-acid t g tinh base

Trong dung dich nuéc, mét sb ion nhu AP*, Fe®* va CO% phan tmg vai nudc tao ra cac dung
dich c6 méi truong acid/base.
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@ Luven TAp
Cau 1. Hang s6 K, ctia mét phan ting phu thude vao yéu té nao sau day?
A. Néng d6. B. Nhiét d6. C. Ap suét. D. Chét xuc tac.

Céu 2. Thém nudéc vao 10 mL dung dich HCI 1,0 mol/L d& dwgc 1 000 mL dung dich A.
Dung dich méi thu dugc cé pH thay déi nhu thé nao so véi dung dich ban dau?

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

C. pH tang gap d6i. D. pH tang 2 don vi.

Cau 3. Tinh pH cla cac dung dich sau:
a) Dung dich NaOH 0,1 M;

b) Dung dich HCI 0,1 M;

¢) Dung dich Ca(OH), 0,01 M.

Céu 4. Viét biéu thirc hang sé can bang K, cho cac phan tng sau:
a) 250,(g) + O,(g) = 2504(9)
b) 2C(s) + O,(g) = 2CO(g)
¢) AgCl(s) = Ag*(aq) + Cl(aq)
Caéu 5. Cho can béang hoa hoc sau: H,(9) + 15(9) = 2HI(9) AHSgg = —9,6 kJ
Nhan xét nao sau day khéng dung?
A. Khi tang nhiét d6, can béng trén chuyén dich theo chiéu nghich.
B. O nhiét @6 khong déi, khi tang ap suét thi can bang khéng bj chuyén dich.
C. O nhiét @6 khéng ddi, khi tang néng d6 H,, hoac I, thi gia tri hang s6 can béng tang.
D. O trang thai can bang, téc d6 phan trng thuan béng téc d6 phan ung nghich.
Cau 6. Xét phan (rng xay ra trong |0 luyén gang:

Fe,04(s) + 3CO(g) = 2Fe(s) + 3CO4(g) AH°<0
Néu céc yéu té (ndng d6, nhiét do, ap suét) can tac dong vao can bang trén dé can béng
chuyén dich vé bén phai (1am tang hiéu suat clia phan (rng).
Cau 7. Cho can béng hod hoc sau:

CO(g) +HO(g) = Hy(g) +CO,(g)

& 700 °C, héng s6 can béng K., = 8,3. Cho 1 mol khi CO va 1 mol hoi nuéc véo binh kin
dung tich 10 Iit va gitt & 700 °C. Tinh néng d6 cac chét & trang thai can béng.
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CHUONG

2 NITROGEN - SULFUR
4

MUCTIEU:

— Phat biéu duoc trang thai ty nhién cia nguyén té nitrogen.

— Gidi thich dugc tinh tro clia don chét nitrogen & nhiét o thutng thong qua lién két va gid tri nang
lugng lién két.

~ Trinh bay duoc s hoat ddng ctia don chét nitrogen & nhiét do cao ddi véi hydrogen, oxygen. Lién hé
qué trinh tao va cung cap nitrate cho dat tif nudc mua.

~ Gidi thich duoc cdc tng dung cla don chét nitrogen khi va 1ong trong sn xudt, trong hoat déng
nghién ciu.

trong sén xudt phan bén, hod chat.

Trong c6ng nghiép, don chat nitrogen két hop véi hydrogen tao thanh ammonia la mét hop chét quan trong
[ Tai sao phan tng trén cdn thuc hién & nhiét dé cao? Don chdt nitrogen déng vai tro gi trong phdn ting d6?

@TRANG THAI TU NHIEN

O Néu (rng dung thuc tién clia khi nitrogen va diém tiéu Chile ma em biét.

Trong khi quyén Tréi Dat, nitrogen |a nguyén t6 phé bién nhét, chiém 75,5% khéi luong
(hodc 78,1% thé tich) va tap trung chli yéu & tang déi luu.

Trong vé Tréi Dat, nguyén t6 nitrogen t6n tai tap trung & mot sé mé khoang dudi dang
sodium nitrate (thuwong goi 1a diém tiéu Chile).

Nguyén t6 nitrogen c6 trong tat ca co thé dong vat va thuc vat, la thanh phan cau
tao nén nucleic acid, protein,... Trong co thé ngudi, nitrogen chiém khoang 3% khéi
lrgng, dung thir tu sau oxygen, carbon va hydrogen.

Nguyén t6 nitrogen tén tai trong tu nhién véi hai @dng vi bén 1a N (99,63%) va
15N (0,37%).

§emcoBiEr

Bénh gidm ap cia tholan

Khi I3n sdu dudi nudc, dp sudt khong khi trong budng phéi tang lam lugng
nitrogen hoa tan trong mau tang. Trong qud trinh di chuyén Ién mat nudc,
4p sudt giam dan. Néu nqudi tha lan di chuyén Ién mat nudc qud nhanh,
nitrogen khong kip chuyén dén va thodt ra & phdi, sé tao thanh céc bot khi
trong mach mdu. Céc bot khi nay lam tac mach mau hodc chen ép vao day
than kinh, gay dau khdp, té liét hoac tifvong.

Hinh 4.1. Tho Ian bién
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@@ ciu TAO NGUYEN TU, PHAN TUS
1. Céu tao nguyén tir

Nguyeén t6 nitrogen & 6 s6 7, nhém VA, chu ki 2 trong bang tuan hoan. Nguyén tir
nitrogen c6 d6 am dién 16n (3,04). Nitrogen |a phi kim dién hinh.
Nitrogen tao ra nhiéu hop chét véi cac sé oxi hoa khac nhau tir -3 dén +5. Cac sb oxi
hoa thuéng gap cla nitrogen duoc biéu dién & truc s6 oxi hoa dudi day.

-3 0 +1 +2 +3 +4 45

N2

. 1. Sép xép cac hop chét sau vao vi tri tuong rng trong truc biéu dién sb oxi hoa clia
nitrogen: NO, N,O, NO,, NH,, HNO,, HNO,,, NH,CI, KNO,,, NaNO.

2. Dya vao tryc biéu dién sé oxi hoa clia nitrogen dé giai thich nitrogen c6 ca tinh oxi
hoa va tinh khr. Viét mét qua trinh oxi hoa va mét qua trinh khir dé minh hoa.

2. Céu tao phan tir

Phan tir nitrogen gém hai nguyén tir, lién két véi nhau bang lién két ba (1 lién két ¢ va
2lién két ). Phan tr nitrogen co nang lugng lién ket ion (945 kJ/imol) va khdng co cuc.

' 1. Viét cong thirc electron, céng thurc Lewis va céng thic cau tao clia phén tir
nitrogen.
2. Tur céu tao phan tir, hay cho biét tai sao phan tir N, c6 nang luong lién két lon.
Du doan vé kha néng hoat déng hoa hoc clia nitrogen & nhiét @6 thuong.

@ rin cHAT VAT Li

O diéu kién thuong, nitrogen 1a chét khi, khong
mau, khéng mui, khéng vi, khd hoa long (hoa Iong &
-196°C), tan rét it trong nuéc (1lit nudc hoa tan duoc
0,012 lit khi nitrogen). Khi nitrogen khéng duy tri sy
chay va sy hé hép.

&

1. Dua vao twong tac van der Waals, hay giai thich tai

sao don chét N, khé hod Iéng va it tan trong nudc. Hinh 4.2. Luu trr té bao gée

trong nitrogen léng
@ rin cHAT HOA HoC

Nitrogen kha tro & nhiét @ thuong, & nhiét @ cao, nitrogen trd' nén hoat déng hon.
Nitrogen thé hién ca tinh oxi hoa va tinh khtr.
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1

N

Tac dung voi hydrogen

O nhiét d6 cao, ap suét cao va c6 xuc tac, nitrogen
hoa hop tryc tiép véi hydrogen, tao thanh ammonia.
Pay la qua trinh quan trong nhét dé san xuat ammonia,
thuong goi la qua trinh Haber-Bosch (Ha-bo Bét), dugc
phat minh béi nha hoa hoc Fritz Haber (Pho-rit Ha-bo)
va duoc phat trién béi ki su Carl Bosch (Can Bot).
Qua trinh Haber-Bosch dugc thirc hién & quy mé céng
nghiép t&r nam 1913:

N,(g) + 3H, (g)——2— 2NH,(g)

Phan ung téng hop ammonia la qua trinh trung gian
quan trong dé san xuét nitric acid, thuéc né, dam nitrate,
urea, ammophos,...

Tac dung voi oxygen

Jemcosier

Quy trinh Haber-Bosch

Quy trinh Haber-Bosch la mot
chia khoa quan trong trong
cong nghiép san xut phan
bon, giip dam bao an ninh
Iwong thuc toan cdu.

Hién nay, quy trinh Haber-
Bosch van dang tiép tuc dugc
nghién ciu, i tién theo
hudng tim kiém nhiing xtic tac
hiéu qua hon nham lam giam
nhiét d6 va gidm &p sut cta
phdn tng téng hop ammonia.

O nhiét d6 cao trén 3 000 °C hodc co tia Itra dién, nitrogen két hop voi oxygen, tao ra

nitrogen monoxide (NO) véi hiéu suét rét thap.

Ny(g) + O,(g)——2NO(g)
Trong tw nhién, phan (rng trén xay ra trong nhiing con mua déng kém sam sét, khai
dau cho qua trinh chuyén hoa tir nitrogen thanh nitric acid. Nitric acid tan trong nuéc
mua va phan li ra ion nitrate (NO3) la mét dang phan dam ma cay tréng hép thu duoc
@é sinh trwdng, phat trién.
Qua trinh tao va cung c&p dam nitrate cho @4t tir nuéc mua duoc biéu dién theo
so @6

AH°= 1806 kJ.

N, N0 %5 N, P2 HND, —— H* +NO;

Trong thurc té, phan ting hoa hop gilra nitrogen véi oxygen thudng xay ra déng thoi véi
quatrinh @t chay nhiénliéu & nhiétdé cao bang khéng khi. Cac hoat déng giao théng van
taiva san xuatcong nghiép 1a nguyén nhan chinh gay phatthai cac oxide clia nitrogen vao
khi quyén.

Zemcosier

2. Trong phuong trinh hoa hoc clia phan tng téng Mot 56 vi b vit chuyn hos

hgp ammonia, hdy xac dinh cac nguyén tir co sy
thay ddi sb oxi hoa va vai tré clia nitrogen.

3. Trong phuong trinh hoa hoc ctia phan Ung gitra
nitrogen voi oxygen:

a) Hay xac dinh cac nguyén tlr c6 su thay d6i sb oxi hoa.
b) Tai sao thuc té khéng str dung phan (ing nay dé tao
ra NO, mét hop chét trung gian quan trong trong
céng nghiép san xuét nitric acid?

Viét cac phuong trinh hoa hoc minh hoa qué trinh
hinh thanh dam nitrate trong tu nhién xuét phat tr
nitrogen.

>~

nitrogen thanh phan dam, tich
luy tai céc ndt san & ré cay ho
dau. Qué trinh nay gop phan
i tao va bd sung dinh dung
cho dat trong.

&

Hinh 4.3. Cac nét san
ré céy ho déu
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l’ms DUNG

0 Suu thm mét s6 hinh anh dé bao céo, thuyét trinh vé (ing dung clia nitrogen trong
thure tién. SUr dung cac tinh chét vat Ii va hoa hoc @ giai thich co s& khoa hoc clia
cac tng dung nay.

@ 5. a) Tai sao nitrogen 16ng dugc dung dé bao quan mau vat pham trong y hoc?
b) Tai sao dung khi nitrogen dé lam céng v6 bao bi thirc phdm ma khéng ding
khéng khi?

Ung dung ctia nitrogen Idng trong y té va céng nghé thuc pham

Nitrogen I6ng lam m# bi dong bang ngay khi tiép xiic nén dugc diing diéu tri mun céc va mot so bénh ngoai da.
Nitrogen 6ng duc phun vao v6 bao bi, sau d6 gan kin, nitrogen bién thanh thé khilam céng vd bao bi, viia béo vé
thyc phdm khi va cham, vira bdo quan dugc thuc phim.

« Nguyén té nitrogen ton tai trong tu nhién & ca dang don chét (trong khi
quyén) va dang hop chét (nitrate, protein, nucleic acid.... ).

« Hai nguyén tir trong phan t&r nitrogen lién két véi nhau bang mét lién két ba
bén viing nén don chat nitrogen kém hoat déng hoa hoc & nhiét d6 thuong,
hoat @6ng hoa hoc manh hon & nhiét @6 cao. Bon chét nitrogen thé hién
ca tinh oxi hoa (tac dung vai hydrogen) va tinh khir (tac dung véi oxygen).

« Nitrogen c6 nhiéu (rng dung trong cac nganh san xuét hoa chéat, bao quan

thure phdm, dugc phdm, mau vat pham y té,...

EM CO THE
« Giai thich qua trinh tao va cung cép ion nitrate cho dét tir nuéc mua.

« Giai thich dugc cac Ung dung clia don chét nitrogen & thé khi va thé long
trong bao quan thuc pham, dugc phdm, méu vat pham y té.
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AMMONIA - MUOI AMMONIUM

MUCTIEU:

~ M0 ta dugc cong thiic Lewis va dang hinh hoc ctia phan tir ammonia.

— Tir cdu tao ctia phan ti ammonia, gidi thich duoc tinh tan, tinh base, tinh khi. Viét duogc
phuong trinh hod hoc minh hoa.

~ Van dung duoc kién thic vé can bang hod hoc, tdc d phan tng, enthalpy cho phan ting
téng hop ammonia tif nitrogen va hydrogen trong qud trinh Haber.

—Trinh bay dugc tinh chat co bén cta mudi ammonium va nhan biét ion ammonium trong
dung dich.

—Trinh bay dugc ing dung cia ammonia; ammonium nitrate vamot s mudi ammonium tan.

~ Thuc hién dugc (hodc quan sét video) thi nghiém nhan biét dugc ion ammonium trong
phan dam chia ion ammonium.

Tir ammonia, théng qua phan ting nao c6 thé san xudt phan dam chiiaion ammonium? Ammonia
déng vai tro gi trong phan ting dé?

@ ammonia

1. Céu tao phan tir

0 1. Viét cau hinh electron clia eacnguyenn‘:'H(z= 1)vaN(Z=7).
2. Trinh bay cac budc lap cong thirc Lewis clia phan tir ammonia.

Phan tir ammonia duoc tao béi mét nguyén tir nitrogen lién két véi ba nguyén tir
hydrogen va cé dang hinh hoc la chop tam giac:

H—N—H NG
| H” L ™>H
H H
a) b)

Hinh 5.1. Céng thiuc Lewis (a) va dang hinh hoc (b) cta phén tir ammonia
Déc diém cAu tao clia phan tr ammonia:

— Nguyeén tr nitrogen con mét cap electron khéng lién két, tao ra viing c6 mat do dién
tich &m trén nguyén t nitrogen.

— Lién két N-H phan cuc, cap electron ding chung Iéch vé nguyén tir nitrogen lam cho
nguyén t&r hydrogen mang mét phan dién tich duong.

— Lién két N-H tuong aéi bén véi nang lugng lién két 1a 386 kJ/mol.
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&

1. Tl d4c diém céu tao cla phan tr ammonia, hay giai thich tai sao cac phan tr
ammonia c6 kha nang tao lién két hydrogen manh véi nhau.
H H H
? --H—>N H_)q H—)N---
H H H

Hinh 5.2. Lién két hydrogen giira cac phan tir ammonia

2. Tinh chét vat i
Ammonia tén tai & ca trong méi truong dat, nudc, khong khi. Trong co thé nguei,
ammonia dugc tao ra trong qua trinh chuyén hoa thirc an chira protein.

O diéu kién thuong, ammonia tén tai & thé khi, khéng mau, nhe hon khéng khi, mui
khai va x6c. Ammonia tan nhiéu trong nuéc. O diéu kién thuéng, 1 lit nuéc hoa tan
duoc khoang 700 lit khi ammonia. Ammonia dé hoa léng (hoa long & —33,3 °C) va dé
hoa rén (hoa rdn & -77,7 °C).

&

3. Tinh chét hoa hoc
a) Tinh base

2. Héy giai thich tai sao ammonia tan tét trong nudérc.

C:‘ Trong c6ng nghiép, phan ung gidla ammonia voi acid duoc dung dé san xuét
phan bén:
NH, + HCl—3 NH,CI
NH; + HNO; — NH,NO,
2NH, +H,S0, — (NH,),SO,
Xac dinh chét cho, chat nhan proton trong méi phan (ng trén. Dung mi tén dé biéu
dién su cho, nhan do.

Trong dung dich, mét phan nhé phan tir anmonia nhan IEM CO BIET
proton clia nuéc, tao thanh ion ammonium (NH; ): Ammophos 3 mét loai phan
JH bon phiic hop, cung cap dong
NH; + H;O = NH;+ OH" théi hai nguyén to nitrogen
Dung dich ammonia c6 méi truong base yéu, lam va  phosphorus cho cay
qur] tirp chuyén mau xanh, phenolphthalein chuyén ;’r:"rso;::;'l;ap:';: :Ihlé':: E::
mau hong. céc phan ing:
O thé khi, ammonia cling c6 kh& nang nhan proton, thé  NH; + H;P0, —> NH,H,P0,
hién tinh chat clia mét base Bronsted-Lowry. NH, + HiPO, —»(NH, ),HPO,

VI du: NH3(g) + HCI(g) — NH,Cl(s)
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b) Tinh khiv

Trong phan tlr ammonia, nguyén tr nitrogen c6 s6 oxi hoa -3 (sb oxi hoa thap nhét clia
nitrogen) nén ammonia thé hién tinh khir.

Khi @6t chay trong oxygen, ammonia chay v6i ngon Iira mau vang.
4NH, +30, —%> 2N, + 6H,0

Trong céng nghiép, phan (rng gitra ammonia va oxygen dugc thuc hién & nhiét dé
800 °C — 900 °C vdi xuc tac Pt.

4NH, +50, 5> 4NO + 6H,0

Phan (g trén la giai doan trung gian quan trong trong JemcoBiET
qué trinh san xuét nitric acid theo phuong phap Ostwald N .
(Otxvan). Ammonia tu bac chdy & nhiét

d0 651 °C khi c6 sat xuc tc va

3. Trong hai phan trng oxi hoa ammonia béng oxygen 685 0( khiv khé,"g Ml

& tren, hay: N4 v shom i i
WA - : < A n6 véi khdng khi khi n

a) Xac dinh cac nguyeén tir co sur thay déi s6 oxi hoa. ammt;nia ‘,%ngl hén h;j i

b) Viét qua trinh oxi hoa, qua trinh khir. 16% dén 25% thé tich.

4. Ung dung

Tac nhan lam lanh Sén xuét nitric acid
Dung moi cua affona San xuat phan dam

O suutam mét s6 hinh anh dé bao céo, thuyét trinh vé& ing dung clia ammonia trong
thure tién. Sir dung cac tinh chét vat Ii va hoa hoc dé giai thich co s& khoa hoc clia
cac (g dung nay.

5. San xuét

Trong c6ng nghiép, qua trinh san xuat ammonia thudng duoc thuc hién & nhiét @6
400 °C - 450 °C, &p suét 150 — 200 bar, xuc tac Fe.

N, () + 3H,(g) =22 2NH, (g) AHe=-91,8KkJ

¢ ! van dung kién thirc vé can bang hoa hoc, téc @6 phan ng, bién thién enthalpy dé
giai thich céc diéu kién clia phan Ung san xuét ammonia, cy thé:
1. Néu téng hoac giam nhiét d6 sé anh huéng dén su chuyén dich can bang va téc
@6 phan irng nhu thé nao?
2. Néu giam ap suét, can bang chuyén dich theo chiéu nao? Tai sao khéng thuc hién
& 4p suat cao hon?
3. Vai trd clia chét xc tac trong phan ting la gi?
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1.

@ Mud1 AMMONIUM
Tinh tan, sy dién li
M6t s6 mubi ammonium phd bién: Iii +
NH,CI, NH,CIO,, NH,NO,, (NH,),SO,, NH,H,PO,, o
(NH,),HPO,, NH,HCO;, (NH,),Cr,0,. H \H
Hau hét cac mubi ammonium @éu dé tan trong nudc Hinh 5.3. Dang hin hoc
va phan li hoan toan ra ion. clia ion ammonium

N

w

36

VI du: NH,Cl— NH; +CI~.

. Tac dung v&i kiém — Nhan biét ion ammonium

Khi dun néng hén hop mudi ammonium véi dung dich kiém, sinh ra khi ammonia c6
mui khai.
Vi du: (NH,),SO, + 2NaOH Ly, Na,SO, + 2NH, + 2H.,0

H o
Phuong trinh ion rat gon: NH; + OH 5 NH3 + H,0

Thi nghiém: Nhén biét ion ammonium trong phan dam

Chuén bi: phan bén potassium nitrate va phan bén ammonium chloride dang ran,
dung dich NaOH 20%, giéy pH; binh xit tia nuéc cat, 2 6ng nghiém, kep g6, dén cén.
Tién hanh:

— Cho khoang 1 g phan bén potassium nitrate vao 6ng nghiém (1) va khoang 1 g
phan bén ammonium chloride vao éng nghiém (2).

— Thém vao méi éng nghiém khoang 3 mL nuéc cét, lac déu cho tan hét.

—Nhé 1 mL dung dich NaOH 20% vao méi 6ng nghiém, dun néng nhe trén dén con.

— Dua hai mau gidy pH da tam w6t vao miéng méi 6ng nghiém.

Quan sét hién twong va tra 161 cau hoi:

Dya vao dau hiéu nao @& nhan biét ion ammonium? Giéi thich bang phuong trinh
hoa hoc.

Tinh chét kém bén nhiét Jemcosier

Cac TU& ammon‘ium déukem bén nhiét Ammonium nitrate vifa Ia phn bon nhung déng
va dé bi phan huy khi nung nong. thai ciing la chéit n6tdoo phan ting:

Vi du: INHNO, —5 2N, + 0, + 4H,0

Phdn ting trén a nguyén nhan vu né kinh hoang tai

NH,Cl —=> NH, + HCI nha kho chita khoang 2700 tin ammonium nitrate

NH,HCO., -5 NH., + CO., + H.O @ cang Beirut (Lebanon) vao théng 8 nam 2020. Do
i A S ol vdy, qué trinh bdo quan, sit dung ching phai tudn
NH,NO, —— N,O + 2H,0 theo nguyén tac phong va chang chay, nd.
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4. Ung dyng

M6t so trng dung cua
mudi ammonium

8 4. a) So sanh phan tir ammonia va ion ammonium vé dang hinh hoc, s6 lién két cong
hoa tri, s6 oxi hoa clia nguyén tir nitrogen.
b) Viét phuong trinh hoa hoc minh hoa tinh acid/base ctia ammonia va ammonium.

EMDPAHOC
« Phan tr ammonia c6 dang chép tam giéc, phan tlr chira ba lién két N-H
phan cuc va mét cap electron khéng lién két trén nguyén tlr nitrogen.

« Cac phan tir ammonia tao dugc lién két hydrogen véi nhau va véi nuéc.
Ammonia dé hoa [dng va dé tan trong nuéc.

« Tinhbasevatinhkh(r ciaammoniaduocing dung trong san xuatphanbén,
nitric acid, ..

« Muéi ammonium dé tan, kém bén nhiét, tac dung véi base, dugc dung
chi yéu lam phan bén.

EM CO THE

« Van dung duoc kién thirc vé can bang hoa hoc, téc @6 phan ung, enthalpy
cho phan (rng tdng hop ammonia trong qua trinh Haber-Bosch.

« Nhan biét dugc ion ammonium trong phan dam.
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BA\ MOT SO HOP CHAT CUA NITROGEN
\(3/ V61 OXYGEN

MUCTIEU:

~ Phantich dugcngudn goc cac oxide cta nitrog g khong khi va nguyén nhan gay hién tugng mua acid.

~ Néu dugc cdu tao clia HNO,, tinh acid, tinh oxi hod manh trong mot 6 ing dung thyc tién quan trong
«lia nitric adid.

~ Gidi thich dugc nguyén nhan, hé qua cia hién tugng phi duang.

N&m 1872, trong cuén sach Khéng khi va Mwa, Robert Angus Smith (R6-bot An-got Smit)
(nha hoé hoc ngudi Scotland) da trinh bay chi tiét vé hién tuong mua acid. ©én cudi nhimg
ndm 1960, mua acid da thuc su dnh hudng dén méi trudng cac ving rong Ion & Tay Au va
Déng Béc My. Ngay nay, mura acid tré thanh mét trong céc thém hoa méi truong toan céu.
Véy mua acid la gi? Hop chét clia nitrogen voi oxygen c6 vaitro gi trong hién tuong do?

@ cic oxiE cUA NITROGEN
1. Céng thirc, tén goi

Oxide cua nitrogen duoc ki hiéu chung 1a NO,, mét loai hop chét dién hinh gay 6
nhiém khéng khi. Hop chat NO, c6 trong khéng khi la NO,, NO, N,O,, N,O.

Dinitrogen oxide | Nitrogen

2. Nguén géc phat sinh NO, trong khéng khi
Bén canh ngudn géc tu nhién nhu nti Itra phun trao, chay rirng, mua déng kém theo
sém sét, sur phén huy cac hop chat hiru co, thi s phat sinh NO, chii yéu la do hoat
d6ng clia con ngudi. Cac ngudn gay phat thai NO, nhan tao tir hoat déng giao théng
van tai, san xuat céng nghiép, néng nghiép, nha may nhiét dién va trong doi séng.
Bang 6.1. Nguyén nhan hinh thanh NO, trong khéng khi

NO, nhiét NO, nhién liéu NO, turc thei
(thermal —NO,) (fuel-NO,) (prompt—NO,)
Nhiét a6 rét cao (trén 3 000 °C) Nitrogen trong Nitrogen trong khéng
hodc tia Itra dién Iam nitrogen | nhién liéu hodc sinh |  khi tac dung véi cac
trong khéng khi bj oxi hoa: khéi() két hop voi gbce tu dol? (gbe
N, +0,7==2NO oxygen trong hydrocarbon, géc
khéng khi. hydroxyl,...).

NO, la mét trong cac nguyén nhan gay mua acid, swong mu quang hoa, hiéu (ring
nha kinh, thiing tang ozone va hién tuong pht duéng, lam 6 nhiém méi truong.

() Sinh khéi la mét thuat ngir diing dé mé ta cac vat cht hiru co c6 ngudn géc tir sinh vat séng.
(2 Géc tur do 13 nguyén tir/nhém nguyén tir c6 electron ty do, chura tao thanh cip electron.
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3. Mua acid

. Giai thich nguyén nhan phat thai NO, tir hoat dong giao thong van tai, nha may
nhiét dién, luyén kim, dét nhién ligu. Dé xuat cac bién phap nham cat giam cac
nguén phat thai do.

2. Suu tam hinh anh vé anh hudng clia mua acid d6i véi méi truong. Dé xuat mét

s6 giai phap nham giam thiéu nguy co gay mura acid.

Nuéc mua théng thureng cé pH khoang 5,6 chli yéu do cé carbon dioxide hoa tan tao
méi trudng acid yéu. Khi nudc mua cé pH nhé hon 5,6 thi goi 1a hién twong mwa acid.

Téc nhéan chinh gay mua acid la SO, va NO,, phét thai chli yéu do cac hoat déng céng
nghiép, nhiét dién, giao théng, khai thac va ché bién dau md....

Vi su xuc tac clia cac ion kim loai trong khoi bui, khi SO, va NO, bj oxi hoa bai oxygen,
ozone, hydrogen peroxide, géc tur do,... réi hoa tan vao nudc, tao thanh sulfuric acid
va nitric acid. Vi du:

xuc tac

250, + 0, + 2H,0 %, o150,
4NO, + O, + 2H,0 *2, 4HNO,
Cac giot acid i ti tao thanh theo mua roi xuéng bé mat Trai Dét.

Mua acid gay tac dong xau ddi véi méi trrang, con nguéi va sinh vat, ré rét nhat khi
nuéc mua co gia tri pH dudi 4,5. Mua acid, anh huéng dén sinh vat, an mon cac cong
trinh xay dung, kién tric béng da va kim loai, ..

@ niTRic AciD
1. Céutao - 5
o (NEL UL LR LT /o—N/
Nitric acid (HNO,3) cé cong thirc Lewis va céng thic H” ) \..
a H

cAu tao nhu Hinh 6.1.

Pac diém cu tao clia phan tir nitric acid: /0
— Nguyén tir N c6 sb oxi hoa +5, 1a s6 oxi hoa cao nhat H/O—N\o
clia nitrogen. b)

5 : Hinh 6.1.
Lién két O-H phan cuc manh vé phia nguyén tir Céng thirc Lewis () va

oxygen. céng thurc céu tao (b) cua
— LiénkétN - Ola lién két cho nhan. i ackd

* Tur déc diém céu tao, dy doan tinh tan va tinh chat hoa hoc clia nitric acid.

N

Tinh chét vat li

Nitric acid tinh khiét la chét Iong, khéng mau, c6 khéi luong riéng D = 1,53 g/mL.
Nitric acid néng chay & —42 °C va séi ¢ 83 °C. Nitric acid béc khoi manh trong khéng
khi &m va tan vé han trong nudrc.
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3. Tinh chét hoa hoc

M
(‘_/‘ Viét phuong trinh phan li va cac phuong trinh hoa hoc minh hoa cho tinh chét acid
manh clia nitric acid.

a) Tinh acid
Nitric acid c6 kha nang cho proton, thé hién tinh chat ctia mét acid Bronsted-Lowry.
Trong c6ng nghiép, nitric acid duoc str dung dé san xuét phan bon giau dinh duéng nhu
ammonium nitrate, calcium nitrate.
NH, + HNO; — NH,NO,
CaCO, + 2HNO, — Ca(NO,), + CO, + H,0
Ammonium nitrate cung cap nguyén té nitrogen & ca dang ammonium va ca dang nitrate.
b) Tinh oxi hod
Phan tlr nitric acid chtra nguyén tir nitrogen c6 sé oxi hoa cao nhét (+5) nén nitric acid c6
kha néng nhan electron, thé hién tinh oxi hoa manh.
Do c6 tinh oxi hoa manh, nitric acid thuréng duoc sit dung dé pha méau quang trong viéc
nghién ctru, xac dinh ham luong cac kim loai frong quang.

Zemcosier

Ung dung ndi bt cia nitric acid dac

.0 dang ddm dc, nitric acid dugc dung dé san xudt thuéc nd trinitrotoluene (TNT), nitroglycerin va thudc sing
khdng khéi cellulose trinitrate. Trong cc hop chat d6, tinh oxi hod cta nitric adid dugc bio luu & céc gc nitrate
va tham gia vao phan ing chdy, no.

- Nitric acid dac tao véi hydrochloric acid déc hdn hop 6 tinh oxi hod manh (thuéng goi 1a nu6c auong toan —
aqua regia) c6 kha nang hoa tan vang, platinum.
Vidu: Au+ HNO, + 3HCI %, Audl, + N0+ 2H,0
Phan dng hoa tan vang, platinum trong nudc cutng toan dugc st dung phé bién & nhiéu phang
thinghiém nghién ciu.

(D) HIEN TUONG PHU DUONG
Nguyén nhan clia hién tuong phu dudng la do sy du thira dinh dudng da cung cép
nguén thirc &n déi dao cho sinh vat phu du phat trién rat manh.
Théng thuéng, khi ham lugng nitrogen trong nuéc (bao gém ion nitrate, nitrite,
ammonium) dat 300 pg/L va ham luong phosphorus (cac dang ion phosphate) dat 20
Hg/L sé gay ra hién twong phu dudng.
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Nguén dinh dudng & ao, hé thueng c6 ngudn géc tir nudc thai (néng nghiép, cong
nghiép va sinh hoat) dugc dua dén ao, hd théng qua céac céng dan nudc cb dinh hodc
do chay tran trén mat dat khi mua, 10. Bén canh d6, & nhiéu dam nudi tréng thuy san,
sur du thira thire an chan nuéi cling tao ra sy du thira dinh dudng.

Hién twong phu dudng géy can tré sir hép thu anh sang mét troi vao nudc, lam giam
sy quang hop clia thure vat thuy sinh. Rong, tao phéat trién manh gay thiéu nguén
oxygen trdm trong cho céc loai khac (dac biét la tém, ca), gay mét can bang sinh thai.
Ngoai ra, xac rong, tao phan huy gay 6 nhiém méi treéng nuéc, khéng khi va tao chat
bun 1&ng xuébng léng ao, hé.

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

1. Néu cac bién phap nham han ché hién twong phu dudng xay ra & cac ao, hé.

2. Hay mé ta dac diém clia ao, hé co hién tugng phu dudng va dé xuét cach cai tao.
Su phat thai cac oxide clia nitrogen trong khéng khi chi yéu do cac hoat
dong clia con ngudi nhu giao théng van tai, nhiét dién, san xuét céng
nghiép, néng nghiép va déi séng.

Nguyén nhan gay hién tuong mua acid do co sur phat thai qua nhiéu khi
S0, va NO, tir san xuét céng nghiép, giao théng,...
Nitric acid la acid manh va c6 tinh oxi hoa manh.

EM CO THE

« Lién hé duoc tinh chat hoa hoc clia nitric acid trong mét sé quy trinh san xuét
hoa chét.

« Gilr gin méi trréng nudc clia cac ao, hd trong khu vurc em sinh séng va tham
gia cai tao nhiing ao, hé cé hién twong phu dudng.
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SULFUR VA SULFUR DIOXIDE

MUCTIEY

~  Néu duoc cac trang thai tu nhién cia nguyeén t6 sulfur.

~ Trinh bay dugc cau tao, tinh chdt vt li, hod hoc co ban va iing dung cta sulfur don chat.
— Thuc hién dugc thinghiém ching minh sulfur don cht vira cotinh oxi hoé vita ¢ tinh khit
~Trinh bay duoc tinh oxi hod, tinh khtt va tng dung ctia sulfur dioxide.

~ Trinh bay duoc su hinh thanh sulfur dioxide do tac dong clia con ngudi, tu nhién,
tac hai clia sulfur dioxide va mt s bién phap lam gidm thiéu luong sulfur dioxide thai
vao khong khi.

Trong céng nghiép, sulfur Ia nguyén liéu ban dau, con sulfur dioxide I hop chét trung gian
trong qua trinh sén xuét sulfuric acid. Bén canh do, sulfur dioxide ciing la mét tac nhan gay
6 nhiém khéng khi.

Vay, tinh chét co ban ctia sulfur, sulfur dioxide Ia gi va lam thé nao g8 gidm thiéu tac hai cia
sulfur dioxide di véi méi truong?

@ suirur

1.

Trang thai ty nhién

Sulfur (luu huynh) la nguyén t6 pho bién thie
17 trén vo Trai Dat, chiém khoang 0,03 - 0,1%
khéi Iuong, tén tai & bén dang déng vi bén:
325 (94,98%), 3S (0,76%), 34S (4,22%) va
368 (0,02%)(). Trong tu nhién, sulfur tén tai &
ca dang don chét va dang hop chat. Bon chat
sulfur dugcphanbé &vung 1an canntilrava e s
subi nudc néng,... Hop chét sulfur gém cac  Hinh 7.1. Da sulfur & khu vuc gén nui lia
khoang vat sulfide, sulfate, protein,...

Sulfur dwoc giai phong ra khai I6i Trai Déat chi “ a
yéu & dang sulfur dioxide (SO,) va hydrogen

sulfide (H,S) khi nui Itra hoat déng. Sau do, Pyrite (FeS,) Chalcopyrite (CuFeS,)

hydrogen sulfide chuyén hoa thanh muéi
sulfide it tan (tao thanh céac khoang vat pyrite,
chalcopyrite,...) va sulfur dioxide chuyén hoa

thanh muéi sulfate clia calcium, barium (tao ) 5 B
thanh céc khoang vat nhu thach cao) (Hinh d “?‘:"g's") e e
7.2). Trong co thé nguéi, sulfur chiém khoang e

0.2% khéi luong, c6 trong thanh phan nhidu """:}gf;f,z‘;m‘:g;gg’; véu
protein va enzyme.

) Nguén: J. Réi Encyclopedia of Analytical Science (Second Edition), 2005.
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&

1. K& tén mét (ing dung thuc tién clia quang pyrite, thach cao, sulfuric acid ma
em biét.

2. Céu tao nguyén i, phan tir
a) Céu tao nguyén tir

{“‘\ 1. Viét cAu hinh electron clia nguyén tir S (Z = 16) va biéu dién su phan b electron
vao cac 6 orbital.

2. Dua vao cau hinh elecron va d6 am dién clia nguyén tr S, hay dua ra du doan vé:
a) S6 oxi hoa thap nhat, cao nhat clia nguyén tir S trong hop chét.

b) Tinh oxi hod, tinh khtr clia sulfur.

Nguyeén té sulfur & 6 s6 16, nhém VIA, chu ki 3 trong bang tudn hoan. Nguyén tir sulfur
c6 d6 am dién la 2,58. Sulfur co tinh phi kim.

Sulfur tao ra nhiéu hop chét voi cac sé oxi hoa khac nhau tir —2 dén +6, vi du: H,S,
SO, SO;....

b) Céu tao phan tr

Phan tir sulfur gém 8 nguyén tir (Sg) c6 dang vong khép kin. M&i nguyeén tir sulfur lién
két vi hai nguyén tir bén canh bang hai lién két cong hoa tri khéng phan cuc. Lién két
S-S ¢6 nang lugng lién két bang 226 kJ/mol va d6 dai lién két 1a 205 pm.

Trong phan tng hoa hoc, phan tir sulfur dugc viét don gian la S.

Hinh 7.3. Phan ta sulfur Sy

€

2. Trong tinh thé sulfur, cac phan tr S, twong tac voi nhau béng Iuc van der Waals
yéu. Hay du doan vé nhiét d6 néng chay (cao hay thap) ctia don chét sulfur.

3. Tinh chét vat li

Pon chéat sulfur cé hai dang thu hinh: dang ta phurong (bén & nhiét 6 thuong) va dang
don ta.

Sulfur khéng tan trong nuér, it tan trong alcohol, tan nhiéu trong carbon disulfide.
Sulfur néng chay & 113 °C va séi & 445 °C.
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Jemcosier

« Sulfur ta phuong va sulfur don ta khac nhau vé su sap xép
cacphan tir S, trong tinh thé (Hinh 7.4).

>955°C
« Tinh chat dé ndng chdy cta sulfur dugc ing dung trong ‘=°c @
cong nghé khai thac sulfur tir mo theo phuong phap =02

Frasch (Pho-rat).

Nguyén téc ctia phuong phdp nay 1a hod 1ong sulfur ngdm  a) Dang ta phuang b) Dang don ta
dudi dét bang hoi nudc siéu nong (& khodng 180 °C) Hinh 7.4. Tinh thé sulfur

véi &p sudt cao, sau d két hap vi bom khong khi nén dé

ddy sulfur l6ng trao lén mat dat theo dudng dng dan.

4. Tinh chét hoa hoc
Khi tham gia phan tng hoa hoc, sulfur c6 thé thé hién tinh oxi hoa ho#c tinh khir. Trong
thure té, hau hét cac phan ting cla sulfur chi xay ra khi dun néng.
a) Téac dung véi hydrogen va kim loai

@ Thi nghiém: Sulfur tac dung véi st (iron)

Chuén bj: bét sulfur, bot iron, 6ng nghiém, kep gé, dén con, béng.

Tién hanh:

— Tron @éu bot sulfur véi bét iron theo fi & khéi lugng khoéng 1: 1,5.

— Léy khoang 2 g hén hop vao 6ng nghiém khé chiu nhiét, dung béng nat miéng
6ng nghiém.

— Ho néng déu nira dugi 6ng nghiém trén ngon Ira dén cén, sau d6 dun tap trung
vao phan chira hén hop.

Quan sét, mé ta hién tuong va thuc hién yéu céu sau:

Du doan san pham tao thanh sau thi nghiém, viét phuong trinh hoa hoc clia
phan (rng va xac dinh chét oxi hoa, chét khr.

O nhiét d6 cao, sulfur tac dung véi hydrogen tao thanh hydrogen sulfide:

H,(g) + S(s) - H,S(g) AHe=-206kJ
Sulfur tac dung véi thuy ngan (mercury) ngay & nhiét d6 thuong, tac dung v6i nhiéu
kim loai khac & nhiét d6 cao, tao thanh muéi sulfide:

Hg+S—— HgS

2A1+38 5 AlLS,

Phan ting clia mercury véi sulfur duoc sir dung d@é xr li mercury roi vai.
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b) Téc dung véi phi kim

Thi nghiém: Sulfur tac dung v&i oxygen
Chuén bi: b6t sulfur, binh khi oxygen; muéi sét, dén cén, nit cao su.
Tién hanh:
— Léy mét it bt sulfur vao mubi sat (& cdm xuyén qua nut cao su).
— Ho néng mubi sét trén ngon Iira dén con dén khi sulfur néng chay va chay mét
phén trong khéng khi.
— Dua nhanh mudi sat vao binh khi oxygen.
Quan sét va thuc hién céc yéu cau:
1. Viét phuong trinh hoda hoc va xac dinh chét oxi hoa, chét khir.
2. Nhan xét mirc @ phan (rng chay clia sulfur trong khéng khi va trong khi oxygen.

O nhiét d6 thich hop, sulfur tac dung véi mét sé phi kim nhu fluorine, oxygen,...
S(s) + 3F2(g) —> SFs(g) AH®=-12205kJ
S(s) + Oa(g) —> SO(g) AH°=-296,8kJ

&

3. Trong phan (rng clia sulfur véi hydrogen, nhém (aluminium), thuy ngan (mercury)
va fluorine, hay xéac dinh su thay d6i sé oxi hoa ctia nguyén tir cac nguyén té.
Sulfur 1a chat oxi hoa hay chét khir?

5. U'ng dung

Luu hoa cao su San xuét sulfuric acid
‘
clia sulfur San xuét thuéce trir sau,
San xuét diém, thude nd thuéc diét nam

\i 1 suutam théng tin va trinh bay vé ting dung clia mét hop chét cé chira nguyén t6 sulfur
trong thurc tién.

@ suLruR pioXIDE

1. Tinh chét vat li

O diéu kién thuong, sulfur dioxide (SO,)la chétkhi khéng mau, néng hon khéng khi, mui
héc, tan nhiéu trong nuréc (& 20 °C, 1 it nuéc hoa tan dugc 40 it khi sulfur dioxide).

Sulfur dioxide la khi déc, hit thd khéng khi chira sulfur dioxide virgt nguéng cho phép
sé gay viém duong hé hép.
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2. Tinh chét hoa hoc

™

1. Sulfur dioxide la oxide acid (acidic oxide). Viét phuong trinh hoa hoc minh hoa.

2. Dya vao sé oxi hoa clia sulfur trong hop chét sulfur dioxide, hay dy doan tinh oxi
hoa, tinh khir clia sulfur dioxide.

a) Tinh oxi hoa
Sulfur dioxide tac dung véi hydrogen sulfide tao thanh sulfur va nudc.
SO, +2H,8 —» 38 + 2H,0
Trong thuc tién, phan (rng trén duoc dung @é chuyén hoa hydrogen sulfide trong khi
thién nhién thanh sulfur.
b) Tinh khir
Sulfur dioxide tac dung véi nitrogen dioxide (NO,) khi c6 xuc tac nitrogen oxide @é
chuyén hoa thanh sulfur trioxide.
SO, +NO, X%, 50+ NO
Trong khéng khi, sulfur dioxide chuyén hoa thanh sulfur trioxide, sau d6 két hop véi
hoi nuéc tao thanh sulfuric acid. ay la phan tng giai thich qua trinh hinh thanh mua
acid khi khong khi bi 6 nhiém béi sulfur dioxide.
a 4. Hay xéc dinh su thay di s oxi hoa ctia nguyén tlr cac nguyén t6 va vai tro cla
sulfur dioxide trong phan (ing clia sulfur dioxide v&i hydrogen sulfide va nitrogen

dioxide.
3. Ung dung Zemco sier
Sulfur dioxide la chéat trung gian quan trong trong qua  nhiéu lang nghé sin xudt
trinh san xuét sulfuric acid. may tre dan, sulfur dugc dot

i | hdy d€ t Ifur dioxide,
Do cé kha nang tay tréng va diét khuan, sulfur dioxide :my tic :?‘;: s:i ;hélo:én;

dugc sir dung @é tay trang bot gidy, khir mau trong chéng méc va ty trang sin
san xuét duéng, chéng ndm méc cho san pham may phdm méy tre dan. Qud trinh

tre dan,... dot chay sulfur tai cac lang
i o i g : nghé thii cong gay anh hudng
Trong nghién ctru, sulfur dioxide 16ng la mét dung méi dén sic khoé con ngudi va

phéan cuc, duoc sir dung dé thuc hién nhiéu phan ung. 6 nhiém moi truong.

4. Sulfur dioxide va 6 nhiém méi trwong
a) Ngudn phét sinh sulfur dioxide

Sulfur dioxide @uwgc sinh ra tir ca ngudn ty nhién (khi théi nui Itra) va nguén nhan tao.
Trén toan thé gidi, nguén sulfur dioxide tu nhién chiém wu thé, nhung & cac khu vuc
@6 thi va céng nghiép, ngudn nhan tao chiém uu thé.

Nguén sulfur dioxide nhan tao chli yéu sinh ra tir qua trinh @6t chay nhién liéu cé chira
tap chét sulfur (than da, dau mé), dét quang sulfide (galen, blend) trong Iuyén kim, dét
sulfur va quang pyrite trong san xuét sulfuric acid, ...
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Rlog:..

b) Téc hai

Sulfur dioxide la mot trong cac tac nhan lam 6
nhiém khi quyén, gay mua acid va viém duong

hé hép & nguai,... Bing” Htmw-gchophép
i t6i da cua SO, va NO,
c) Bién phép cat giam phét thai sulfur dioxide vao trong khéng khi (7
khi quyén Things6 (g/m’) | 50, | MO,

Dua trén cac nguén phat sinh sulfur dioxidée dp Trung binh 24 gio | 125 | 100
hoat déng clia con ngudi, cac bién phap dé cat

giam sy phat thai khi nay duoc dé xuat nhu sau: .Tn{ngblnhnim - cUljEe
tang cudng st dung cac ngudn nang Iuong moi, ﬁ;ﬁ?&:ﬁ"u%tb::hgé‘tﬂltr?n;’:zhbl::
n.éng Iu'qng sa‘ch. nzng !qqng tai taq: st d!.lng' llé‘! céc gid i do dugc ming khodng thei
Iflem, hiéu qua rlgu n tai nggyén thlén‘nhlén'. cal gian 24 giilién tuc (mot nay dém) va
tién cong nghé san xuét, co bién phap xr li khi thai trong khoang thasi gian mot nam.

va tai ché cac san pham phu c6 chura sulfur,

@ 5. a) Trinh bay (g dung clia sulfur dioxide. Giai thich.

s6 bién phap nham céat giam si phat thai d6.

EM DA HOC

« Nguyén té sulfur tén tai trong tu nhién & ca dang don chéat (mé sulfur) va
dang hop chét (quang sulfide, sulfate, ...).
Bon chét sulfur thé hién tinh oxi hoa (tac dung véi hydrogen, kim loai) va
tinh khir (tac dung v&i oxygen, fluorine).
Sulfur dioxide vira co tinh oxi hoa, vira cé tinh khu. Sulfur dioxide la tac
nhan gay 6 nhiém khéng khi, duoc sinh ra tir nui I(ra va cac hoat déng clia
con nguoi.

Ung dung cta sulfur: san xuét sulfuric acid, Iuu hoa cao su, san xuat diém,
thube né, thube trir sau, diét nam, ...

EM CO THE
« Giai thich dwgc qua trinh hinh thanh mua acid tir sulfur dioxide.

« Dé xuét dugc mot sé bién phap dé cét giam sy phat thai sulfur dioxide vao
khi quyén.

() Nguén: Trich QCVN 05: 2013/BTNMT vé Chét luong khéng khi xung quanh.

b) Ké& tén mét s6 ngudn phat thai sulfur dioxide vao khi quyén Em hay dé xuat mét
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SULFURIC ACID VA MUOI SULFATE

MUCTIEY

~ Trinh bay duoc tinh chat vat li, cach bao quan, str dung va nguyén tac xt li so bd khi bong acid.

~Trinh bay dugc cdu tao phan tirH,S0,; tinh chdt vat i tinh chdt hod hoc cabn, ing dung clia dung
dich sulfuric acid loang, dung dich sulfuric acid dac va nhiing luu y khi sit dung sulfuric acid.

~ Thuc hién duge mot sb thi nghiém ching minh tinh 0xi hod manh va tinh hdo nudc ca dung dich

sulfuricacid dac.

Van dung duoc kién thiic vé nang lugng phn ting, chuyén dich can bang, van dé béo vé mbi trung

é gidi thich cdc giai doan trong qué trinh sén xudt sulfuric acid theo phuong phap tiép xic.

— Néu dugc dng dung cia mot s6 mudi sulfate quan trong: barium sulfate, ammonium sulfate,
lcium sulfate, magnesium sulfate va nhan biét dugcion SO~ trong dung dich bang ion Ba®*.

Sulfuric acid la hod chdt quan trong hang ddu trong céng nghiép, duoc sirdung ¢ & dang dung dich
lodng va dang dung dich ddc dua trén nhiing tinh chdt khdc biét.

Vay, dung dich sulfuric acid loang va dung dich sulfuric acid déc ¢é nhiing tinh chdt quan trong nao?
Cdn luu y diéu gi khi bdo quan va sirdung acid nay dé dam béo an toan?

@ suLruRic Acio

1. Céu tao phan tir
Phan tir sulfuric acid (H,SO,) c6 céng thirc cau tao: HO—%—OH ;

Vi céu tao gdm céc nguyén tir hydrogen linh ddng va cac nguyén tir oxygen c6 d6 am
dién 16n, gitra cac phan tir sulfuric acid hinh thanh nhiéu lién két hydrogen.

«++HO 0---HO (o 20
/NS

-..HO/ \o. .-Ho/ \o. .

Hinh 8.1. Lién két hydrogen gitia céc phan tir sulfuric acid

8 1. a) Dua vao céu tao, cho biét phan tir sulfuric acid c6 kha nang cho bao nhiéu
proton khi déng vai tro la acid.
b) Dya vao turong tac gitra cac phan tir, hay dy doan sulfuric acid 1a chét 1ong dé
bay hoi hay kho bay hoi.
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2. Tinh chét vat li Jemcosier
O diéu kién thuéng, sulfuric acid 1a chat1éng sanh nhu Sulfuric acid duoc sif dung lam
dau, khéng mau, khéng bay hoi, c6 tinh hat &m manh. cht hit dm trong cic binh

hat dm dé lam kho nhiéu chat.
Dung dich sulfuric acid dac
cing duoc st dung trong cc
Sulfuric acid tan vé han trong nuéc va toa rat nhiéu binh réa khi d€ tich loai hoi
nhiét. Do vay, tuyét déi khéng tu y pha loang sulfuric nudc c6 1an trong cic chit khi
acid. Khi pha loéng dung dich sulfuric acid dac, dé dam nhu chlorine, carbon dioxide,
bao an toan phai rét tir tir dung dich sulfuric acid dac sulfur dioxide, ...

vao nudc, vira rét vira khudy (khéng lam nguoc lai).

Dung dich sulfuric acid 98% cé khéi luong riéng
1,84 g/lem®, nang gan gép hai lan nuéc.

¥ H0

a) Cach phalodng khéng an toan b) Cach pha loang an toan
Hinh 8.2. Cach pha lodng dung dich sulfuric acid déic
3. Quy tic an toan
a) Bao quan

Sulfuric acid dugc bao quan trong chai, lo c6 nut day chat, ACAUTION

dat & v tri chéc chan.

Bt chai, 1o d i ic adi < | Sulfuric
g rng dung dich sulfuric acid dac cach xa cac =

lo chira chat dé gay chay, né nhu chlorate, perchlorate, | mia =28 | Acid

permanganate, dichromate.

. Hinh 8.3. Ki hiéu cédnh bao su
b) Strdung nguy hiém ca sulfuric acid

Sulfuric acid gay bong khi roi vao da, do vay khi st dung can tuan thl cac nguyén tac:
(1) Str dung gang tay, deo kinh bao hd, mac &o thi nghiém.
(2) Cam dung cu chac chan, thao tac can than.
(3) Khéng ti, @& chai dung acid Ién miéng céc, éng dong khi rét acid.
(4) St dung luong acid vira phai, luong acid con thira phai thu héi vao lo dung.
(5) Khéng dugc dé nudc vao dung dich acid dac.
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¢) Soctru khi bong acid
Khi bi béng sulfuric acid can thuc hién so clru theo cac budre sau:

(1) Nhanh chéng rira ngay véi nudc lanh nhiéu lan d@é lam giam luong acid bam trén da.
Néu bi béng & viing méat nhung acid chua bén vao mat thi nham chat mat khi ngam
rira. Néu acid d& ban vao mét thi Up mat vao chau nudc sach, mé mét va chép nhiéu
lan dé rira acid.

(2) Sau khi ngam rira béng nudc, can tién hanh trung hoa acid béng dung dich NaHCO,
loéng (khoang 2%).

(3) Bang b6 tam thi vét bong bang bang sach, cho ngui bi béng uéng bu nuéc dién giai
réi dua dén co so y té gan nhét.

? 2. a) Néu cac luu y bat budc @& dam bao an toan khi sir dung dung dich sulfuric acid dac.
b) Hay cho biét y ngha clia ki hiéu canh béo & Hinh 8.3.

4. Tinh chét hoa hoc
a) Dung dich sulfuric acid lodng
Dung dich sulfuric acid lodng c6 day dl tinh chéat clia mét acid manh.

€7} 1. Em héy cho biét cac tinh chét hoa hoc co' ban ctia mét acid.
2. Viét phuong trinh hoa hoc minh hoa tinh acid ctia dung dich H,SO, loéng véi:
kim loai Fe, bét MgO, dung dich Na,CO,, dung dich BaCl,.

Zemcosier
Dung dich sulfuric acid loang duac st dung phd bién dé tao moi truéing acid cho nhiéu phan ting trong cong
nghiép va nghién ciu.
—San xudt copper(1l) sulfate: 2Cu + 02 + 2H2504—> 2(us0, + ZHZO
—Chudn d6 permanganate: 5H,G;0, + 2KMnO,, + 3H,50,——> 1000, + K,SO, + 2MnS0, + 8H,0
— San xudt acquy chi: Pb+ PbO0, +2H,50, —> 2PbSO, + 2H,0

b) Dung dich sulfuric acid dac

e Tinh acid
Dung dich sulfuric acid dac c6 tinh acid manh va khé bay hoi, duoc str dung dé diéu
ché mét s acid dé bay hoi.
Trong céng nghiép, hydrogen fluoride duoc diéu ché tir quang fluorite theo phan ung:

CaF, +H,80, 22, Caso, + 2HF
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« Tinh oxi hod

@ Thi nghiém: Déng (copper) tac dung véi dung dich sulfuric acid dic, néng
Chuén bi: déng 1a hoac phoi bao, dung dich sulfuric acid 70%; éng nghiém, kep gé,
dén con, bong tdm dung dich NaOH loang.

Tién hanh:

— Cho vai la déng da cat nho vao 6ng nghiém, thém tiép khoang 3 mL dung dich
H,SO, 70%, dung bong da t&m dung dich NaOH lo&ing nut miéng 6ng nghiém.

— Ho néng déu phan éng nghiém chira dung dich trén ngon Itra @én cén, sau d6 dun
tap trung vao day éng nghiém.

Luw y: Dung dich sulfuric acid déc roi vao da sé gay béng nang, can cén than khi str

dung.

Quan s&t, mé ta hién tuong xay ra va thue hién yéu cu sau:

1. Viét phuong trinh hoa hoc clia phan (rng va xac dinh chat oxi hoa, chat khir.

2. Nhan xét vé kha néng phan (rng clia dung dich sulfuric acid dac, néng véi copper.

Dung dich sulfuric acid dac thé hién tinh oxi hoa manh, nhét Ia khi dun nong, kem theo
sy giam sé oxi hoa clia nguyén tir sulfur:

6 4 +6 0 6 2
S+2—S S+6e— S S +8e— S

Dung dich sulfuric acid d&c, néng oxi hoa duroc nhiéu kim loai, phi kim va hop chét.
Vi du: Cu +2H,S0, " CuSO, + SO, +2H,0
C +2H,80, %5 CO, +2S0, +2H,0
2KBr + 2H,80, - K,SO, +Br, + SO, + 2H,0
s Tinh hédo nuéc

@ Thi nghiém: Dung djch sulfuric acid dac tac dung v&i duong mia
Chuén bi: dudng mia (C42H,5044), dung dich sulfuric acid dac; cbe thuy tinh loai 100
mL.
Tién hanh:
— Léy khoang 10 g duéng mia cho vao céc.
— Nhoé déu trén bé mat duong mia khoang 2 mL dung dich sulfuric acid dac.
Lwu y: Dung dich sulfuric acid dac roi vao da sé gay bong nang, can cén than khi sir
dung.
Quan sét, mé ta hién tuong xay ra va thuc hién yéu cau sau:
1. Viét phuong trinh hoé hoc clia cac phan (rng xay ra trong thi nghiém.
2. Du doan hién trong khi cho dung dich sulfuric acid dac tiép xdc véi cac
carbohydrate khac nhu cellulose (gidy, bong), tinh bét (gao).
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Dung dich sulfuric acid dac co kha nang lay nudc tir hop chét carbohydrate va khién
chung hoa den (hién tvong than hoa).

3. a) Viét phuong trinh hoa hoc clia phan ting khi cho 1an Iuot cac chét rén sodium
chloride (NaCl), sodium bromide (NaBr) tac dung véi dung dich sulfuric acid dac.
b) Chi ra vai tro cuia sulfuric acid trong méi phan tng do.

5. U'ng dung

San xuéat San xuét Ché bién

thuée nhuém chét tay rira dau mé
San xuat : San xuat
phan bén Mot=0 ing clng muéi, acid

clia sulfuric acid :
z . - San xuét
Sén xudt gidy San xuét chét déo, ey

to soi

| Suu tAm tai liu va trinh bay V& cac tng dung clia sulfuric acid frong cac nganh san
xuét va doi séng. Vi sao sulfuric acid la hoa chat cé tam quan trong bac nhat?

&

4. Dung dich sulfuric acid dac duoc sir dung dé san xuét phosphoric acid va phan
bén superphosphate tir quéng phosphorite va apatite. Hay viét phuong trinh
hoa hoc ctia phan tng gitra dung dich sulfuric acid dac véi Ca,(PO,), trong hai
quang trén.

6. San xuét

Trong c6ng nghiép, sulfuric acid chti yéu duroc san xuat bang phuong phép tiép xuc, di tir

nguyen ligu chinh la sulfur, quang pyrite (chira FeS,).

Phuong phap tiép xdc gém ba giai doan chinh.

. Giai doan 1: San xuét sulfur dioxide

Tuy thuéc vao ngudn nguyén liéu, sulfur dioxide duoc san xuat bang cach dét chay
sulfur, pyrite hodc quang sulfide trong |6 @ét bang khéng khi.

S(s) + 0,(g) = SO,(g)
4FeS,(s) + 110,(g) > 2Fe,0,(s) + 850,(g)
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Giai doan 2: San xuét sulfur trioxide
Oxi hoa sulfur dioxide béng khéng khi du & nhiét @ khoang 450 °C, 4p suét 1 - 2 bar,
xuc tac vanadium(V) oxide (V,0O5), hiéu suét dat trén 98%:

250;(g) + 02(g) 2= 2804(g)

Giai doan 3: Hap thu sulfur trioxide béng sulfuric acid dac, tao ra oleum (hén hop cac
acid c6 cong thirc chung dang H,SO,nSO,). Sau d6, pha loéng oleum vao nuéc thu
dugc dung dich sulfuric acid lodng.

{@ mud) suLrate

1. Ung dung

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

San xuét chat
can quang
(barium sulfate)

San xuét khoang chét bd sung
cho phan bon, thirc an gia stc
(magnesium sulfate)

Ung dung clia

muoi sulfate

Tim hiéu thém va trinh bay vé cac Gng dung clia mudi sulfate ma em biét.

Nhan biét

N

Thi nghiém: Nhan biét ion SO béng ion Ba?*

Chuén bi: dung dich Na,SO,, dung dich BaCl,; éng

nghiém, kep go.

Tién hanh:

— Léy khoang 1 mL dung dich Na,SO, cho vao
6ng nghiém.

— Nho vai giot dung dich BaCl, vao éng nghiém, léc nhe.

Quan sét hién tuong xay ra va thuc hién céc yéu céu: Hinh 8.6. Phén ung gita

1. Viét phuong trinh hoa hoc dang phan tir va ion rat gon. Na,SO, va BaCl,

2. Dy doan hién twong khi nhd dung dich BaCl, vao 6ng nghiém dung dung dich
H,SO, loéng.
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Rlog:..

@ 5. Trinh bay phuong phap hoa hoc dé phan biét cac cap dung dich sau:
a) BaCl, va NaCl;
b) H,SO, loéing va HCI.

EMDPAHOC
Dung dich sulfuric acid lodng c6 céc tinh chét chung cla acid.

Dung dich sulfuric acid dac la chat 16ng sénh, cé tinh hut &m manh, hao
nudéc, dé gay béng.

Dung dich sulfuric acid dac c6 tinh acid manh va tinh oxi hoa manh, oxi hoa
nhiéu don chét va hop chét, nhat 1a khi dun néng.

Sulfuric acid va cac muéi sulfate co nhiéu ing dung quan trong trong cac
nganh san xuét néng nghiép, cong nghiép, duoc pham, ché bién dau mo, ...

Sulfuric acid dugc san xuat chti yéu bang phuong phap tiép xuc: san xuét

sulfur dioxide, san xudt sulfur trioxide, hép thu sulfur trioxide bang dung
dich sulfuric acid dac.

EM CO THE

Bao quan va sir dung sulfuric acid an toan, biét cach so clru céac truong hop
bong acid.
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@us THONG HOA KIEN THUC

| NITROGEN SULFUR - SULFUR DIOXIDE
« Nitrogen Ia nguyén tb phé bién, gép phan Sulfur
tao nén su séng trén Trai Dat. + Sulfur 14 nguyén té phé bién trén Trai DAt, tén tai
+ Céu hinh electron 16p ngoai cing clia | & cadang don chét va hop chét.

nguyén tir: 2s22p°.
+ 56 oxi hoa thuong gap:
=3,0,41,42, 43, +4, 45,

« Phan tir nitrogen gém 2 nguyén tur lién két
véinhau bang lién két ba bén viing (NZN).

+ Pon chét nitrogen kha tro & nhiét d6
thuéng, hoat déng hoa hoc manh hon khi
dun néng va co xuc tac.

« Bon chét nitrogen thé hién tinh oxi hoa va
tinh khor.

+ Céu hinh electron I6p ngoai cling: 3s23p*.
+ Sb oxi hoa thuéng gap: -2, 0, +4, +6.

+ Phan tir dang mach véng gém 8 nguyén tir (Sg)
va twong déi bén.

Sulfur thé hién ca tinh oxi hoa va tinh khtr.
Sulfur dioxide

+ Sulfur dioxide phat thai ra méi truong tir qua
trinh @6t chay nhién liéu (than da, dau m), dét
chay sulfur va khoang vat sulfide,...

Sulfur dioxide c6 tinh chat cua oxide acid, co
tinh oxi hoa va tinh khr.

AMMONIA » MUOI AMMONIUM

SULFURIC ACID » MUOI SULFATE

Ammonia

+ Phan to ammonia c6 dang chop tam giac,
phan tir con 1 c4p electron khéng lién két.

+ Khi ammonia c6 mui khai, dé& tan trong
nuéc, dé hoa I6ng; ammonia c6 tinh base
va tinh khtr.

+ Ammonia dugc san xudt tir nitrogen va
hydrogen theo qua trinh Haber-Bosch.
Muéi ammonium

« Muéi ammonium thueng dé tan trong
nudc va kém bén nhiét.

+ lon ammor_ﬁum dugc nhan biét bang phan
(rng voi kiém, sinh ra khi cé mui khai.

Sulfuric acid

« Dung dich sulfuric acid lodng c6 day du tinh chat
ctia mét acid manh.

+ Dung dich sulfuric acid dac cé tinh hao nuéc, co
kha nang gay bong, co tinh acid manh va tinh
oxi hoa manh.

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

+ Sulfuric acid dugc san xuét tir cac nguyén ligu
chinh: sulfur, quang pyrite.

Mubi sulfate

+ Cac muéi sulfate cé nhiéu tng dung thuc tién:
ammonium sulfate, barium sulfate, calcium
sulfate, magnesium sulfate, ...

+ lon sulfate trong dung dich duoc nhan biét bang
ion Ba?*.
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MOT SO HOP CHAT VO1 OXYGEN CUA NITROGEN
Oxide cua nitrogen

« Cac oxide clia nitrogen la mét trong sé cac tac nhan chinh gay & nhiém khéng khi va gay
mua acid.

Nitric acid
« Nitric acid la chat Iéng, tan tét trong nuée, béc khoi trong khéng khi dm.
« Nitric acid c6 tinh acid manh va tinh oxi hoa manh.

@ uven Tap

Cau 1. Phan tlr nitrogen c6 cau tao la

A. N=N. B. N=N. C. N—N. D. N—N.

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

A. Chop tam giac. B.Cha' T. C. Chop tir giac. D. Tam giac déu.
Céu 3. Ammonia déng vai tro chat khir khi tac dung véi chét nao sau day?

A H,0. B. HCI. C. HyPO,. D. O, (Pt, to).

Cau 4. Khi so sanh phan tir ammonia v6iion ammonium, nhan dinh nao sau day la ding?
A. Béu chra lién két ion. B. Déu co tinh acid yéu trong nuérc.

C. Béu co tinh base yéu trong nudrc. D. Béu chira nguyén tir N c6 sb oxi hoa la -3.
Céu 5. Cho vai giot dung dich BaCl, vao dung dich nao sau day sé tao két tiia trang?

A. NaCl. B. Na,SO,. C. NaNO,. D. NaOH.

Cau 6. Cho chét ran nao sau day vao dung dich H,SO, déc thi xay ra phan ung
oxi hoa —kh(r?
A. KBr. B. NaCl. C. CaF,. D. CaCO;.

Cau 7. Khi pha lo&ng dung dich sulfuric acid dac can tuan thi thao tac nao sau day é
dam bao an toan?

A. Rét tir tr acid vao nudc. B. Rét nhanh acid vao nudc.

C. Rot tu tir nudc vao acid. D. Rét nhanh nuéc vao acid.

Cau 8. Xét phan (rng trong giai doan dau clia qua trinh Ostwald:
4NH;(g) + 50,(9) > 4NO(g) + 6H,0(g)
a) Tinh A H3gq clia phan (g trén va cho biét phan (ng la toa nhiét hay thu nhiét? Co thé
tan dung nhiét luong nay dé lam gi?
Biét nhiét tao thanh chuan clia NH(g), NO(g) va H,O(g) lan Iuot la -45,9 kJ/mol;
91,3 kd/mol va -241,8 kJ/mol.
b) Tinh nang Iurong lién két trong phan tir NO.
Biét nang Iugng lién két N-H, O=0, O-H lan lugt la 386 kJ/mol, 494 kJ/mol va 459 kJ/imol.
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chvone:: DAT CUONG VE

%} 'HOAHOC HOU CO
M\ HOP CHAT HUU €O
[ \LL2)/ VAHOAHOCHUUCO

MUCTIEU

— Néu duoc khdi niém hop cht hiiu cova hod hoc hitu co; déc diém chung cia cc hop chét hitu co.
~ Phan loai duoc hop chat hitu co (hydrocarbon va dan xuat).

—  Néu duoc khdi niém nhém chiic va mt s6 loai nhém chiic co ban.

~ Sitdung dugc bang tin hidu phé hong ngoai (IR) dé xac dinh mot s6 nhom chiic co ban.

Cac hop chét hiru co dong vaitro quan trong voi su séng nhur protein, nucleic acid, hormone, ...
Hop chét hiru co la gi va chiing c6 nhitng diém chung gi?

) HOP CHAT HUU CO VA HOA HOC HOU €O
1. Khai niém

HO,
x
a) Eugenol b) Limonene (c6 trong vé ) Tinh bét (co trong gao,
(c6 trong cdy huong nhu) qua chanh, cam, quyt, ...) bét mi, khoai, san,...)

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

Hop chét clia carbon la hop chét hiru co (trir mét sé cac hop chét nhu carbon
monoxide, carbon dioxide, muéi carbonate, cyanide, carbide, ...).

Céc hop chét clia carbon v6i cac nguyén t6 khac trong bang tuan hoan da tao nén
hang chuc triéu hop chét htru co. S6 lugng cac chét hiru co méi van dang tiép tuc
tang lén.

Hoa hoc hitu co 1a nganh hoa hoc chuyén nghién ctru cac hop chét hiiu co.
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1. Déi tugng nghién ctru clia hoa hoc hitu co 1a gi?

2. Trong cac chét sau day, chét nao la chét hitu co?
C6H1208' C12H22011' CZHZ‘ COZ‘ Cacx)ﬂ‘

Jemcosier

Lich sif phat trién ciia hod hoc hitu co

Turthoi xa xua, ngudi ta da biét dén va st dung mot s6 chét hitu co trong ddi song nhu giam an, nigu udng, mot
s6 chat mau hitu co,... . Dén cudi thé ki XVIII, dau thé ki XIX, cacnha hod hoc da chiét téch duoc tirdong vat, thuc
vat nhiéu hop chét hitu conhu: oxalic acid (6 trong sén, rau chan vit, mang, ....), citric acid (c6 trong céc cdy ho
@m quyt: cam, chanh, budi,.....), lactic acid (c6 trong sita chua, banh bao, banh mi, nudc gidi khat Ién men,...).
Nam 1806, lén du tién Berzelius (Bo-gié-li-6t) da dung danh tir hod hoc hifu co' dé chi nganh hoa hoc nghién
cfu v cic hop chit cd nguén géc dong vat, thuc vat. Thoi diém nay 6 thé xem nhu diém méc dénh ddu su ra ddi
clia hod hoc hitu co.

Dau thé ki XX, trén thé gidi da phat trién manh cac nganh cong nghiép san xudt dugc pham, son, nhya, polymer,
tosoi, cao su,...

Thé ki XX, hod hoc xanh sé 1a mét hung d8i mdi quan trong d€ gitip nganh cong nghiép hod chat phat trién.
Trén thyc té, viéc p dung nhitng nguyén li than thién vdi moi triong ctia hod hoc xanh da va dang gop phan
qitip nganh hod chét di theo hu6ng phat trién bén viing, mang lai nhing loi ich tich cuc cho nhan loai ca vé kinh
té, mdi trudng va xa hoi.

. Dic diém chung cua cac hop chét hiru co

Céc hop chét hiu co co déc diém chung sau day:

Thanh phan phan tir nhét thiét phai chira nguyén té carbon, thuéng cé hydrogen,
oxygen, nitrogen, halogen, sulfur, phosphorus,...

Lién két hoa hoc chil yéu la lién két cong hoa tri. Céc nguyén tir carbon khéng nhiing
c6 kha nang lién két voi nguyén tlr clia cac nguyén té khac ma con cé thé lien két voi
nhau tao thanh mach carbon.

Nhiét 6 néng chay thép, nhiét do so6i thap (dé bay hoi) va thuéng khéng tan hodc it
tan trong nuréc, tan trong cac dung méi hiru co.

Dé chay, kém bén véi nhiét nén dé bj nhiét phan huy.

Phan (ing clia cac hop chat hitu co thuong xay ra cham, theo nhiéu huéng va tao ra
hén hop cac san pham. Dé téng téc @6 phan tng thueng can dun néng va c6 xuc tac.

3. So sanh thanh phan nguyeén té, lién két hoa hoc trong phan tir clia hop chat htru co
va clia hop chét v6 co.
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D) PHAN LOAI HOP CHAT HUU CO

Dyavao thanh phannguyénté, hop chathtiu co cé thé phan thanh hai loai: hydrocarbon
va dan xuét cua hydrocarbon.

Hydrocarbon 1a nhitng hop chét duoc tao thanh chi tr hai nguyén t6 carbon va
hydrogen. Mét sé hydrocarbon tiéu biéu:

Vi dy CH, CH,=CH, CH=CH CeHs

Khi mét hay nhiéu nguyén tir hydrogen trong phan tir hydrocarbon dugc thay thé bang
mét hay nhiéu nguyén tir hay nhém nguyén tr khac (thuong chira oxygen, nitrogen,
sulfur, halogen,...), thu duwoc dan xuét clia hydrocarbon.

Dan xuét clia hydrocarbon dwgc phan thanh nhiéu loai:

Vi du CH,CI C,HOH CH4COOH

a 4. Hay phan loai cac hop chat hiiu co cho duéi day thanh hai nhom: hydrocarbon va
dén xuét hydrocarbon.

,/CHs

CH;-CH,~CH=CH-CH,~CHj CH OH ; COOH.

@) NHOM cHUC TRONG PHAN TU HOP CHAT HOU €O

1. Khai ni¢gm

NhSm chirc & nguyén tir hodc nhém nguyén ti trong phan tir géy ra nhiing tinh chét
hoé hoc déc trung cia hop chét hivu co.

V/ du: Dimethyl ether (H,C-O-CH,) va ethanol (C,Hs~OH) cé cing céng thirc phan tlr
C,HgO nhung c6 cac tinh chéatkhac nhau. Dimethyl ether khéng phan (rng véi sodium,
trong khi ethanol phan (rng véi sodium giai phong hydrogen.

2C,HzOH +2Na — 2C,H,ONa + H,
Nhom —OH da gay ra cac phan tng dac trung, phan biét ethanol vai dimethyl ether va
V6i cac loai hop chét khac nén nhém —OH dugc goi la nhém chirc alcohol.
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2. M6t s6 loai nhém chirc co ban
Bang 10.1. Mét s6 nhom chire co bdn va céng thirc cau tao

Dén xuét =X (F,Cl, Br, I) CH,CI Carboxylic ~-COOH CH,COOH
halogen acid

Alcohol -OH CH,OH Ester —-CO00- CH,COOCH4
Aldehyde —CHO CH,CHO Amine -NH, CH,NH,
Ketone Sc=0 CH,COCH, Ether -0- CH,OCH,

&

5. Glutamic acid la mét chét dan truyén than kinh, giap phéng ngtra va diéu tri cac
triéu chiing suy nhuoc than kinh do thiéu hut glutamic acid nhu' mét ngl, nhirc
dau, U tai, chéng mét,... Glutamic acid cé céng thirc céu tao:

HOOC-CH,-CH,-CH(NH, }-COOH .
Hay néu tén cac nhom chirc cé trong phan tir glutamic acid.

3. Phé héng ngoai va nhém chiic

Phuong phap phé héng ngoai (Infrared Spectroscopy, durgc viét tét 1a IR) la phuong
phap vat i rat quan trong va phé bién dé nghién ctru c&u tao phéan tir hop chat hiru co.

M3i lién két trong phan tir hop chat hitu co hap thu mét vai biic xa hdng ngoai dac
trung cho lién két do.

Phé hdng ngoai clia mét chat dugc may phé ghi lai tur déng khi cho ngudn burc xa hdng
ngoai di qua chét nghién ciu. Phé hdng ngoai thuéng biéu thi sy phu thude clia @6
truyén qua (%) clia buc xa hdng ngoai vao sé séng (cm-1). Céc cuc tiéu truyén qua
(hodc cuc dai hp thy) ing véi dao ddng clia cac lién két trong phan tir chat nghién
ctru duoc goi la céc tin hiéu (hodc peak). Dua vao cac sé song hap thu déc trung trén
phé IR c6 thé du doan nhom chire trong phan tr chét nghién clru.

Pl
. Hay quan sat phé héng ngoai ctia ethanol (Hinh 10.2) va cho biét s6 séng hép thu

" dac trung cla lién két O-H, lién két C—H va lién két C-O nam trong khoang nao.

D6 truyén qua (%)
s o o
= o =

N
=3

0
4000 3000 2000 1500 1000 500
S6 seng (em')

Hinh 10.2. Phé héng ngoai ctia ethanol
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Bang 10.21a s6 séng dac trung clia mét 6 nhém chire co ban (phd héng ngoai).
Bang 10.2. S6 song hap thu déc trung trén phé héng ngoai clia mét s6 nhém chure co ban(")

—OH (alcohol) 3650 -3 200
| =
e 3350 -3 300
— Y aeriyee) 2830-2700 (C-H)
No 17401685 (C=0)
>c=o (ketong) 1715 - 1660 (C=0)
/P e 3300 - 2500 (OH)
- (carboxylic) =
C\OH 1717 (C=0)
P
—c{,_(e=en 1750=1730(C=0)

&

6. Chi ra s6 séng hép thu déc trung clia nhém —OH trén phd héng ngoai clia chét sau:

HO-CH,~CH-CH,-CH, EE

Do truyén qua (%)

4000 3000 2000 1000
S6 song (cm™)

7. Chira sb séng hap thu dac trung clia nhom C=0 (ketone) trén phé héng ngoai:

100_
© 3
Bl
c
=
5 50 ]
8

4000 | 3000

S6 song (cm™)

(M) Nguén: Co s& Hoa hoc htru co, Tran Quéc Son, Dang Van Liéu, NXBGD, 1999.
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Rlog:..

8. Chét X c6 céng thirc phan tir 1a C,H,,0 va c6 phd héng ngoai nhur sau:

— 100
%
-

80
H b
2 60

- 3

4000 3000 2000 1000 400
S6 séng (em™")

Dua vao Bang 10.2 va phé héng ngoai, hdy du doan nhém chirc c6 trong phan tir X.

EM DA HOC

Hop chét clia carbon la hop chat httu co (trir mét s6 cac hop chét nhu
carbon monoxide, carbon dioxide, muéi carbonate, cyanide, carbide, ... ).
Lién két hoa hoc trong hop chét hitu co thuong la lién két cong hoa tri; nhiét
@6 néng chay, nhiét d6 soi thap va thuéng khéng tan hodc it tan trong nuéc,
tan trong cac dung méi hru co.

Hop chét hu co dé chay, dé bi nhiét phan huy, cac phan (rng thuéng xay
ra cham, theo nhiéu hudng va tao ra hdn hop cac san pham.

Hop chét hitu co duoc phan thanh hai loai: hydrocarbon va dan xuét cia
hydrocarbon.

Nhém chire 1a nguyén tr hodc nhém nguyén tir gay ra nhing tinh chét hoa
hoc déac trung clia phan ti hop chét htu co.

Phé héng ngoai thuéng duoc sir dung d@é xac dinh sur cé mat ctia cac nhém
chure trong phan ti hop chét htu co.

EM CO THE

Sir dung dugc bang tin hiéu phé héng ngoai (IR) @& xac dinh mét s6 nhém chirc
co ban trong phan tir hop chéat hitu co, tir d6 co thé du doan céu tric phan tr
hop chéat hitu co.
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PHUONG PHAP TACH BIET
- VA TINH CHE HOP CHAT HUU €O

MUCTIEU

~Trinh bay dugc nguyén tac va cach thic tién hanh cac phuong phap tach biét va tinh ché
hop chat hitu co: chung cat, chiét, két tinh va so lugc vé sdc ki cot.

— Thc hién duoc cac thi nghiém vé chung cét thutng, chiét.
~ Van dung dugc cac phuong phap: chung cit thudg, chiét, két tinh dé tach biét vatinh ché
mot s& hop chat hitu co trong cudc sng.

thuding &dang thé, Idn cdc tap chdt cdn phdi logi b6. Muén c6 dugc san phdm hitu co tinh khiét, ngudi

Cdc hgp chat hiu co thu dugc trong tu nhién hay bdng con duding téng hop trong phong thi nghiém
[ ta strdung nhiing bién phdp nao?

@ PHuONG PHAP CHUNG CAT
O Qua trinh néu rrou gao'

= Bunnéngh&!hqpt'éndénmaﬁsbi h bayradi
véao duoéng 6ng dan. H&lhvphoutmngmangéng

(Hinh 11.1). Qua trinh nay goi la chung cAtruou.

:’a'r’:n?:::mnh chung c&t. l‘l I{ e&ia&lﬁiudc &Jﬁ' G Hinh 11.1

dan hay tang dan, biét réing ethanol c6 nhigt 4 soi  711ét binéu nuou thi cong
thép hon nuoc?
2. Vai tro ctia thung nuéc lanh la gi?

1. Nguyén tic

Chung cét la phurong phép tach chét dua vao su khac nhau vé nhiét @6 séi clia cac
chét trong hén hop & mét ap suét nhét dinh.

2. Cach tién hanh

Chét 16ng can tach dugc chuyén sang pha hoi, réi Iam lanh cho hoi ngung ty, thu lay
chét l6ng & khoang nhiét @6 thich hop.

3. Ung dung

Phuong phap chung cét dung dé tach cac chat Iong ra khdi hdn hop cac chét cé nhiét
@6 s6i khac nhau nhdm thu dugc chét 16ng tinh khiét hon.
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64

D& tach cac chat 16ng c6 nhiét @6 séi khac nhau nhiéu, nguéi ta dung phuong phéap
chung cét thuong (Hinh 11.2).

Nhiét ké
|

w .\0n<smh han
Binh cdu -

<6 nhénh
7

Nudc lam
lanh /\B
/ 1%=Binh hing

—r—
Hinh 11.2. Thiét bi, dung cu tach chat bing phuong phép chung cét thuong

Thi nghiém: Chung cét ethanol tir dung djch ethanol — nuéc

Chuén bi: ruou (duec nau thi céng); binh cu c6 nhanh 250 mL, nhiét ké, 6ng sinh han

nuéc, 6ng ndi, éng dong 50 mL, binh tam giac 100 mL, da bot, ngudn nhiét (bép dién,

dén con).

Tién hanh:

— Cho 60 mL regu duge nau thil eéng vao binh cau cé nhanh (chu y chét 1ong trong
binh khéng vurot qua 2/3 thé tich binh), thém vai vién da bot.

— Lé&p dung cu nhu Hinh 11.2.

— Bun néng tir tir dén khi hdn hop s6i, quan satnhiét d6 trén nhiét ké thay tang dan,
khi nhiét d6 trén nhiét ké 6n dinh, d6 chinh 1a nhiét d6 séi ctia hén hop ethanol va
nudce. Khi nhiét 6 bat dau tang tror lai thi tat nguén nhiét, ngiing chung cét.

Tra I6i cau hoi va thue hién yéu cau sau:

. Nhiét a6 séi clia hén hop ethanol ban dau va nudc la bao nhiéu? So sanh voi

nhiét @6 s6i ctia ethanol.

Du doan d6 cén cla san pham thay d6i nhu thé nao so véi nrou ban dau.
Giai thich.

-

N

-

. Phuong phap chung cét thuong duoc ap dung trong truéng hop nao? Hay lay
vi du trong thire té.
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Jemcosier

Chung cat phan doan
Phuong phép chung cdt phan doan ding dé hiét ké
tach hai hay nhiéu cht Iong 6 nhiét do sdi khac
nhau khong nhiéu va tan lan hoan toan trong

nhau. Thiét bi, dung cu chung cit phan doan D,
duoc bo trinhuHinh 11.3.

Khi dun néng, chit c6 nhiét do sbi thap hon sé ER st
bay hoi ra trudc réi dugc ngung tu va thu ldy & phan
binh hing.

Chung cat 16i cudn hoi nudc

Trong phuong phdp chung cat 16i cudn hoi nudc,
cac cht ¢ nhiét do sbi cao va khong tan trong
nudc van 6 thé tach ra khdi hén hgp & nhiét do
s6i xap xi nhiét o soi cta nudc. Thiét bi chung
cat 16i cudn hoi nutc dugc b tri nhu Hinh 11.4.
Hon hop hoi nudc va hai chat hiu co cung di qua
ngsinh han ngung tu va duoc thu & binh hing.

Hinh 11.3. Thiét bj, dung cu téch chét bang

phuong phap chung cat phan doan
| Hoinuge
o
Binh R tinh g
Byt

RS

/ \
! Nguyén
liéu

Nuf’!c 1
:inL::éu /\
L
Lo nate
Hinh 11.4. Thiét bj, dung cu chung cét I6i cudn hoi nuce

D) PHUONG PHAP CHIET

1. Nguyén tic
Chiétla phuong phép tach biét va tinh ché hén hop cac chat dua vao sy hoa tan khac
nhau ctia chuing trong hai méi truong khéng trén 1&n vao nhau.

2. Cach tién hanh

« Chiét Iong — I6ng: thuwéng dung dé tach cac chat hiru co hoa tan trong nuéc. Dung
mét dung méi c6 kha nang hoa tan chét can chiét, khéng trén Ian véi dung méi ban
dau va cé nhiét d6 s6i thap dé chiét. Sau khi ldc dung méi chiét véi hén hop chét
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3. U'ng dung

hGu co va nuée, chat hiiu co duoc chuyén phan I6n sang dung méi chiét va cé thé
dung phéu chiét dé tach riéng dich chiét (dung dich chira chat can chiét) khoi nuéc.
Khi hai chat I16ng khong trén 1&n duoc vao nhau, chat 1ong nao c6 khéi luong riéng
nhé hon sé tach thanh I6p & phia trén. Béng céch |&p lai nhiéu 1an nhu trén, ta co
thé tach duoc gan nhu hoan toan chét hitu co vao dung méi chiét. Sau d6, chung
cat dung méi & nhiét d6 va ap suét thich hop sé thu dugc chat hiru co.

Chiét I6ng — rdn: dung dung méi Iéng hoa tan chét hiru co @& tach chung ra khoi
hén hop ran.

Phuong phép chiét 1ong — 1éng ding dé tach lay chat
hitu co khi né & dang nh@ twong hodc huyén phu
trong nuéc.

Ap dung phuong phap chiét 1ong —rén dé tach lay chét
htru co ra khéi mét hén hop & thé rén, thuong duoc ap
dung dé ngam ruou thuée, phan tich thé nhuéng, phan
tich du lugng thuée bao vé thurc vat trong néng san.... Hinh 11.5. Dung cu chiét

Tach p-carotene tir nuéc ép ca rét

Chuan bj: nuéc ép ca rét, hexane; cée thuy tinh 100 mL, binh tam giac 100 mL, phéu

chiét 60 mL, gia thi nghiém.

Tién hanh:

— Cho khoang 20 mL nuéc ép ca rét vao phéu chiét. Thém tiép khoang 20 mL
hexane, lac déu khoang 2 phut.

— Dé yén phéu chiét trén gia thi nghiém khoang 5 phut @é chét 1éng tach thanh
hai 16p.

— M& khoa phiéu chiét cho phan nudc & dudi chay xudng, con lai phan dung dich
p-carotene hoa tan trong hexane.

Tra I6i cau hoi:

1. Nhan xét mau sac clia I6p hexane trong phéu chiét triréc va sau khi chiét.

2. Thi nghiém tach p-carotene tr nuéc ca rét dua theo nguyén tic nao?

Jemcosier
Phuong phap ngam chiét

Ngdm lanh 13 cach hay diing nhét, ap dung véi da s6 duocliéu. Cho duoc
liéu vao trong lo, binh hodc hii, d6 mot lwong rugu phit hop réi bit kin
lai, dat & noi tdi, mat. Ngam tir 10 dén 15 ngay. Mua dng c6 thé ngam ! {’

lauhon.

Ngdm ndng thutng ap dung cho cac duoc liéu ¢6 cau tao ran chac, kho

chiét xudt va c6 kha nang chiu nhiét. Trudc hét, ngudi ta cho duoc liéu va

ruou vao dung cy thich hop, day kin, dun céch thuy cho dén khi sbi réi do

ngay sang binh ngam. Déy kin va tiép tuc ngam trong 7 — 10 ngay nhu Hinh 11.6. Théo duoc
ngam lanh. duroc ngam chiét trong ruou
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&

2. Tim céc vi dy trong thurc té cuée séng da ap dung phuong phap chiét. M6 ta cach
thurc hién va cho biét em da ap dung phurong phat chiét Iéng — Iong hay I6ng —ran.

(D) PHUONG PHAP KET TINH
1. Nguyén tc
Két tinh 1a phuong phap tach biét va tinh ché hdn hop cac chét rén dua vao d6 tan
khac nhau va sy thay déi d6 tan clia chung theo nhiét d6.
2. Cach tién hanh

— Hoa tan chat ran Ian tap chét vao dung méi d@é tao dung dich béo hoa & nhiét d6 cao.
Dung méi thuong dung la nudc, ethanol, acetone, ether, ethyl acetate,... hoac déi khi
la hén hop clia chung. Dung méi can hoa tan tét chét can tinh ché & nhiét d6 cao va
hoa tan kém hon chét cén tinh ché & nhiét d6 thap (Hinh 11.7a).

— Loc néng loai bd chét khong tan (Hinh 11.7b).
D& ngudi va lam lanh dung dich thu duoc, chét can tinh ché sé két tinh (Hinh 11.7c).
Loc dé thu dugc chat rén (Hinh 11.7d).

a) b) o d)
Hinh 11.7. Cac budc tién hanh trong phuong phap két tinh

Thirc hién két tinh lai nhiéu 1an trong ciing mét dung méi hodc trong cac dung méi khac
nhau sé thu duoc tinh thé chét can tinh ché.
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3. Ung dung
Phuong phap két tinh duoc dung dé tach va tinh ché cac chat ran.

€) Tinh ché duong d6 thanh dweng tréng
Budéng dugc lam tir mat mia va chua qua tinh luyén thuédng dugc goi la dudng do
(hodc duéng vang). Trong duédng d6 cé cac chat mau va tap chat. Dé tinh luyén
duong d6 thanh duong tréng, nguéi ta lam nhu sau:

— Hoa tan duong d6 vao nudc néng, thém than hoat tinh @& khir mau, khudy, loc
@é thu duoc dung dich trong suét khéng mau.

— C6 bét nuéce, @& ngudi thu duge duong tréng & dang tinh thé.
Hay cho biét trong hai loai dudng do va duong tréing, dudng néo tinh khiét hon.

@ sic ki cot

1. Nguyén tic
Séc ki cot la phurong phap tach biét va tinh ché hén hop cac chét dua vao sy phan b
khac nhau clia ching gitra hai pha déng va pha tinh.
Pha @6ng la dung méi va dung dich mau chét c&n tach di chuyén qua cét. Pha tinh la
mét chét rén cé dién tich bé matration, co kha nang hap phu khac nhau cac chét trong
hén hop cén tach, vi du: silica gel, aluminium oxide,... Khi dung méi chay qua cét, cac
chét htru co duoc tach ra & tirng phan doan.

2. Cach tién hanh

SUr dung cac cdt thuy tinh c6 chira céc chat hap

phu dang bét (pha tinh), thuong la aluminium oxide,

silica gel,...

— Cho hén hop can tach Ién cét séc ki.

— Cho dung méi thich hop chay lién tuc qua cét sac ki.
Thu cac chét hiu co duoc tach ra & tirng phan doan
khéc nhau sau khi di ra khai c6t sac ki.

— Loai b6 dung méi @& thu duoc chat can tach.

3. Ung dung

Phuong phap sac ki cot thuong ding dé tach cac .

chét httu co cé ham luong nhé va khé tach ra

Kkhi nhau. Hinh 11.8. Thiét bj, dung

cu thuc hién tach 5:hél béng
phuong phap sac ki c6t
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Rlog:..

@ 3. Hay cho biét ban chat clia cac cach lam sau day thudc loai phurong phép tach bigt
va tinh ché nao?
a) Gia la cay cham, cho vao nuéc, loc lay dung dich mau @& nhuém soi, vai.
b) Néu nrou uéng.
c) Ngam ruou thuée.
d) Lam dudng cat, duong phén tir nudc mia.

EM DA HOC

Churng cétla phuong phép dua véao sur khac nhau vé nhiét d6 séi clia cac chat
trong hén hop & mét ap suat nhat dinh.

Chiét 1a phuong phép tach biét va tinh ché hdn hop céc chéat duya vao su hoa
tan khéc nhau clia chung trong hai dung méi khéng trén 1an vao nhau.

Két tinh 1a phuong phap duoc ding dé tach va tinh ché cac chét rdn dua trén
nguyén tac:

(1) Céc chat khac nhau cé @6 hoa tan khac nhau trong ciing mét dung méi.
(2) D6 tan clia chat can tach giam nhanh khi giam nhiét d6.

Séc ki cétla phuong phap tach biét va tinh ché hén hop cac chat dua vao sy
phan bé khac nhau clia ching giira pha déng va pha tinh.

EM CO THE

e Tach duoc tinh dau vé qua budi, cam, chanh,... bang phuong phéap
chung cét va chiét.

« Tinh ché mét s6 chét thong dung trong doi séng (nhu dueéng mia) bang
phuong phap két tinh.
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CONG THUC PHAN TU
HOP CHAT HUU €O

MUCTIEU

~ Néu duoc khai niém vé cong thic phan ti hop chat hitu co.

~ Sirdung duoc két qua phd khdi luong (MS) dé xac dinh phén tir khi cia hop chdt hitu co.

— Lap duoc cong thifc phén tif hop chat hitu co tir dir liéu phan tich nguyén td va phan tir khi.

Lam thé nao dé Idp cong thic phan tu hop chdt hitu co tir dir liéu phan tich nguyén té
[ va phan tu khéi.

@ cone THuC PHAN TU
1. Khai niém
Coéng thirc phén tir cho biét thanh phan nguyén t6 va sé lugng nguyén tir clia méi
nguyén t6 trong phan tir.
Vi du: Khi butane va propane la khi hoa I6ng dwroc nén trong binh gas, duoc céc gia
dinh sir dung @é dun, néu c6 céng thire phan tir 1a CH, o va CH,

) Hay viét cong thirc phan tir cita cac hop

sl el [ C 0L 1S (naEs

Cho biét trong m6 hinh:

@ nguyén tir carbon (. nguyén tir hydrogen
@ nguyén tiroxygen @ nguyén ti chiorine

2. Cach biéu dién céng thirc phan tir hop chét hiru co
a) Céng thic téng quat: cho biét cac nguyén té c6 trong phan tir hop chat hitu co.

Vi du: C,H,0, (x, Y, & céc s6 nguyén duong) cho biét phan tir chét hiru co da cho
chtra ba nguyén t6 C, Hva O.

b) Céng thic don gian nhat: cho biét fi 1& s6 nguyén tlr clia cac nguyén t6 c6 trong phan
1 hop chat hiru co (ti 1€ cac sé nguyén téi gian).

Vi du: Hop chét c6 céng thre phan tir 14 C,H,0, thi céng thirc don gian nhétla CH,O.
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? 1. Khinghién ctru thanh phan hoa hoc clia tinh dau qué,
nguéi ta thu duoc nhiéu hop chét hiru co trong d6
c6 cinnamaldehyde va o-methoxycinnamaldehyde
V6i cong thirc cau tao:

= HC=CH
'S =
HC —CH & %

r}\c—c/ﬁ Wh—cHo '}C—C H—CHO
O—CH;

Y
Hay viét cong thirc phan tr va cong thirc don
gian nhét clia cac hop chéat nay.
2. Viét cong thirc don gian nhét cla cac hop chat
hitu co c6 cong thirc phan tir sau:
a) CHg; b) C3HgO,:
€) C4H,00: d) C,HgO,.

@ LAP cONG THUC PHAN TU HOP CHAT HOU CO

chét hitu co.

> s ” o +E +
manhion. Vi du: M —5—=s>M" +e

luong clia ching duoc thé hién trén phé khoi luong.

Jemcosier

Chat hilu co dau tién dugc
tong hop nhu thé nao?

Nam 1828, Friedrich Wohler
(Phri-drich V6- o) (1800 - 1882),
nha hod hoc ngudi Dic, lan déu
tién da thuc hién thanh cong thi
nghiém tong hop chét hiu o
urea (chdt ¢6 trong nucc tiéu)
tir cdc chat khong ¢ trong co
thé séng 1a potassium cyanide
va ammonium sulfate. Diéu nay
da bac bo hoc thuyét cho rang,
céc chdt c6 trong co thé sinh
Vit vé co ban, khac hdn véi céc
hod chdt khdng 6 nguén goc
sinh vat, m& ddu cho sy phat
trién cia chuyén nganh hod hoc
hitu co.

1. Xac dinh phén tir khdi bing phuong phap phé khéi lwgng
Phuong phap phd khéi lrong duoc st dung dé xac dinh khéi luong phan tir cac hop

Trong may khéi phé, chat nghién ciru bi ban pha bdi mét dong electron tao ra cac
Manh ion [M*] dugc goi la manh ion phan tl. Gia tri m/z clia méi manh ion va ham

B6i voi cac hop chét don gian, thuong manh co gia tri m/z 16n nhét tmg véi manh ion
phan tlr [M*] va gia tri nay béng gia tri phan tr khéi clia chét nghién clru.

Vi du: Phé khéi luong clia ethanol "
c6 peak (pic) ion phan tr [C;H:0"] % 80
cogiatim/z= 46, dung bangphan 3,
tlr khéi clia chét (Hinh 12.1). §6°
g 40
o
§ 20
0.

() Nguén: http:/Awebbook.nits.govichemistry.

Lt .ll.ll | |
20 30 £

miz
Hinh 12.1. Phé khéi luong ctia ethanol (C,H,0)"
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) Hay gan céc chét hitu co sau: CgHg, C;Hg0, C,H,0,vao cac phé khéi luong trong
ung dudi day.

3

2 &
Sw i;ao
o §o
§4° g‘o 77,
B s8, S 78
N P |3 "l [
2 ™ N o e 7o poo 15 & e 75 %
#
3 80
by
§so
é.w
2‘20 70
o Sogh—aal 2P
00 20 LI 60 80 100
Hinh 12.2. Phé khéi luong cia mét sé hop chét hiru colV)
Zemcosier
Phé khoi Iong ra doi nhu thé nao?

Phuong phdp phé khdi lugng (Mass Spectrometry) duoc bét ddu
nghién ctiu ti cudi thé ki XIX. Nam 1886, Goldstein (Got-xtén) da chi
ra rang mot chim tia ion duong c6 thé tach biét ra khéi nhau duéi tac
dung cia mt dién truong va tif truang. Nam 1930, Conrad (Con-rat)
da dua ra thong bdo déu tién vé nghién ciiu phé khéi iong cic hop
chat hitu co.

Hinh 12.3. Mayd:phékhél luong

2. Lap céng thirc phén tir hop chét hiru co
Mot hop chét hitu co c6 cong thuc phan trlac HXO Thiét 1ap céng thirc don gian
nhéat bang cach lap ti 1é x : y : z & dang s6 nguyén toi gianp : q:r.
Phan tich dinh lugng, ta duoc i 1é phan tram céac nguyén té trong phan tr.
yiz= Y%me |, %my | %mo =p:q:r
) T120 0 10 (160 T
Tir @6 thiét 1ap duoc cong thirc don gian nhat: CquO,.
Méi quan hé gitra cong thirc phan tir va cng thirc don gian nhéat:
CyH,0;, = (CoHeO:
Trong d6: p, g, rla cac s6 nguyén t6i gian; x, y, z, n la sé nguyén duong.
Khi biét phan tir khéi, xac dinh dwoc gia tri n, tir 46 suy ra céng thirc phan tir.

() Nguén: http: k.nits.gov/chemistry.
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—Blllgraaim com

O Camphor (c6 trong cay long néo) la mét chét ran két tinh mau trang hay trong suét
gibng nhur sap véi mui thom déc trung, thuéng ding trong y hoc. Phan tram khéi
lrong cac nguyén té trong camphor Ian Iuot 1a 78,94% carbon, 10,53% hydrogen
va 10,53% oxygen. Tir phd khéi
lrong clia camphor x&c dinh dugc 2
gia trim/z cliapeak [M*] bang 152. 5807
Hay lap cong thirc phan tir cua g‘w.

100

camphor theo céc budc: s

— Lap cong thirc don gian nhét g““‘ o
clia camphor. 32

~ Xac dinh phan tr khoi. o A h 38 |

— Xéc dinh céng thire phén tir clia 0.0 a:?v 7 120 160
camphor. Hinh 12.4, Phd khéi luong cda camphor!

1 Eugenol la thanh phan chinh trong tinh d&u dinh huong hoac tinh dau hurong nhu.
Chét nay duoc str dung lam chét diét nam, dan du con trung. Phan tich phan tram
khéi lrgng cac nguyeén t6 cho théy, eugenol cé 73,17% carbon; 7,31% hydrogen,
con lai la oxygen. Lap céng thirc phén tir clia eugenol, biét rang két qua phan tich
phé khéi lugng cho thay phan tir khéi clia eugenol 1a 164.

Céng thire phan tir cho blét s6 qung nguyén tir cla m6| nguyén té trong
phan ti.

Céng thure téng quat cho biét thanh phan dinh tinh cac nguyén té.

Céng thirc don gian nhét cho biét ti 1& s6 nguyén tir clia cac nguyén t6 c6
trong phan tir (ti 1€ theo cac s6 nguyén téi gian).

Phé khéi lwrong: dugc sir dung dé xac dinh phan tir khéi clia hop chéat
hiu co.

L&p c6ng thic phan tir hop chét hitu co (C,H,0.):

Cong thirc don gian nhét (C,H,O,):
CxH’O (C H O
(p. q. rlacac sé nguyén téi gian; x, y, z, n 1a cac sé nguyén duong).

EM CO THE
Xac dinh duoc cong thirc phan tir hop chét htru co dua vao két qua phan tich
nguyén t6 va phd khéi luong.

() Nguén: http://webbook.nits.govichemistry.
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CAU TAO HOA HOC
HOP CHAT HUU €O

MUCTIE

—Trinh bay dugc ndi dung thuyét cdu tao hod hoc trong hod hoc hitu co.

~ Gidi thich duoc hién tuong dong phan trong hod hoc hitu co.

— Néu duoc khai niém chdt dong dang va day dong dang.

~ Viét duoc cong thifc cdu tao cia mot s6 hop chét hitu co don gian (cong thic ciu tao
ddy du, cong thiic ciu tao thu gon).

~ Néu dugc chdt ddng dang, cht ddng phan dua vao cong thiic ciu tao cu thé cla cic
hop chat hiru co.

L Tai sao s6 lugng cdc chét hi colén hon rdt nhiéu cdc chdt vé co? J

@muvfr CAU TAO HOA HOC

=

)

Nam 1861, Butlerov (But-lé-rép) dua ra khai niém céu tao hoa hoc va thuyét céu tao
hoé hoc bao gém nhiing luan diém chinh sau:

. Trong phan tir chét hitu co, cac nguyén tir lién két véi nhau theo ding hoa tri va theo

mét thir tw nhét dinh. Thir tu lién két d6 duoc goi 1a cau tao hoa hoc. Sy thay ddi thir
tur lién két @6 sé tao ra chét khac.

Vi du: Ethanol va dimethyl ether déu c6 cong thirc phan tir C,HgO nhung co tinh chét
vét li va tinh chat hoa hoc rat khac nhau do chiing cé ciu tao khac nhau.

CH—CH,~OH CH4—O-CH,
Nhiét d6 soi: 78,3 °C Nhiét d6 sbi: —24,9°C
Tan v6 han trong nuéc Ittan trong nuéc
Tac dung voi sodium tao khi hydrogen Khong tac dung véi sodium

Trong phén tlr chat httu co, carbon c6 hoa tri IV. Cac nguyén tir carbon khéng nhiing
lién két voi nguyén tir clia cac nguyén t6 khac ma con co thé lién két truc tiép voi
nhau tao thanh mach carbon (mach hé khéng phan nhanh, mach hé phan nhéanh hoac
mach vong). Vi du:

Mach hé khéng phan nhanh Mach hé phan nhanh Mach vong
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3. Tinh chét clia cac chat phy thuéc vao thanh phén phan tr (ban chét va s luong cac
nguyeén tlr) va céu tao hoa hoc. Cac nguyén tir trong phan ti c6 anh hudéng qua lai

1&n nhau.
Vi dy:
Khéc nhau vé CH, -161,5 Khéng tan trong nuéc
loai nguyén ta CH,OH 64,7 Tan vé han trong nuéc
Khac nhau CiH,q —421 Dung lam nhién ligu (gas)
vé sé luong c
nguyén tir e 343 Dung lam nén (sap)
CH,~CH=CH, e Dung ché tao nhya
Cung céng ' polypropylene
thirc phan tar, =
khac cau tao C\z o Dung lam chat gay mé qua
hoa hoc Hch CH, 4 duéng hé hap
o ESay | B e
qua lai ciia
ei:;:\:;n’ O_OH 1618 Khéng tac dung véi dung dich
HE ' NaOH va nuéc bromine

Thuyét cau tao hoa hoc gitip giai thich duoc hién tuong déng phan, hién tuong déng
dang trong hoa hoc hiu co.

? 1. Viét cong thirc cu tao cac hop chat hitu co cé cling cong thirc phan tir sau:
a) CH0; b) CH,-
2. Hay cho biét c6 loai mach carbon nao trong céng thirc céu tao clia cac chét
sau day.
a) CHa—CHy—CH,—CHj '
CH,
b) CH;—éH—CHaI
H,C—CH, CH,
c) H;c—c/ \:H

I}}:—L{Iz _c<\c"'z

() Nguén: pubchem ncbi.nim.nih.gov.
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Femcomier

Téc gia clia thuyét cdu tao hod hoc

Aleksander Butlerov (A-léch-xan-do But-lé-rop) (1828 — 1886) la nha hoa hoc hitu co nguai Nga, vién si Vien
Han 1am Khoa hoc Saint Petersburg (Xanh Pé-téc-bua). Ong a ngudi sng Iap ra truting phdi ddu tién va ciing la
I6n nhét ctia hod hoc hitu co & Nga. Ong da xay dung va chiing minh thuyét céu tao hod hoc kinh dién cila cac hop
chdt hitu co (1861). Cong trinh nghién ctiu cia Butlerov da chi ra dinh hung phat trién trong yéu clia hod hoc
hitu co thé ki XIX — XX. Ong 1a ngudi ddu tién gidi thich hién tugng dong phan (1864), phat hién phan tng triing
hop isobutylene va dy doan ing dung cia phan ting tring hop nay trong tuong lai.

@ cone THUC ciu TAo
1. Khai niém
Céng thire biéu dién cach lién két va thi tu lién két gitra cac nguyén tir trong phan tir
duoc goi la céng thire céu tao.
Vi dy: Ung véi cong thirc phan tir C;HgO c6 bén cong thirc cAu tao mach hé nhu sau:
CHy~CH,—CHO ; CHy=G—CHy ; CH,=CH-CH,-OH ; CH,=CH-O—CH;.
[e]

propanal acetone allyl alcohol methyl vinyl ether

2. Cach biéu dién céu tao phan tir hop chit hiru co

Dang 1: Cac nguyén tir, | Dang 2: Chibiéu di&n lién két gitra cac nguyén
nhém nguyén tir cung | tor carbon voi nhém chire, m&i dau doan thang
lién két véi mét nguyén | hodc diém gap khuc (g voi 1 nguyén tor
tir carbon duoc viét | carbon (khong biéu thi sé nguyén tir hydrogen
thanh mét nhom lién két voi méi nguyén tir carbon)
H H H H
Hot—& & & n| CHy-CH,-CH,~CH, e
Ao A A
H H H H
H-{;._.é_('ﬁ_.él:..n CHy-CH-CH, CH, \r\
H é_HH H CHs
H
H H
H—+—?=?-—+-—H CH3-CH=CH-CH;, e 4
H HHH
H H H
(| CH;-CH-CI
H—ﬁ ¢ i: H Hs & Hs N
OH
“H
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a 3. Viét cong thirc cAu tao dang thu gon cé thé co clia cac hop chat hitu co ting voi
céng thirc phéan tr C,H,,0.

D odne PHAN

a) Pinene (c6 trong nhya théng) b) Ocimene (co trong la hung qué)

¢) Myrcene (co trong lé hung qué, cé xa huong, qua xoai)
Hinh 13.1. Ba hop chét c6 cung cong thirc phan ti C4H,

Ba hop chét pinene, ocimene, myrcene c6 tinh chatkhac nhau nhung lai ¢6 cing céng
thirc phén tir 1a C,gH,¢ nén chiing 1a nhirng chét déng phan ctia nhau.
Nhiing hop chét hitu co khdc nhau nhurng 6 ciing cng thire phan ti duoc goi ld cac
chat déng phan cua nhau.
Cac chét nay co cling céng thirc phan tir nhung c6 tinh chét khac nhau la do ching c6
céu tao hoa hoc khac nhau.
Ung v6i mét cong thirc phan tr co thé co cac déng phan cau tao vé mach carbon,
loai nhém chire, vi tri nhom chire.

Vi du:
CHy
CHy—CH—CH;—CH—CH3 | oy, e, dH_ch,
CH3—CH,—CH,—OH CHy—0—CH,—CHs
CH3—CH—CH;
CHy—CH,—CH,—OH H

77



https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647

1 g ‘!‘ 1 g Tailieu_com

Femcomier
Ngoai ddng phan cdu tao, cdc hop chat hitu ca con ¢6 ddng phdn hinh hoc va dong phan quang hoc. Cacloai dong
phan nay cd cau tao giong nhau, chi khac nhau vi tri khong gian cia nguyén tir, nhém nquyén ti trong phan tl.
Dong phan hinh hoc xuat hién khi:

— Phan tif d b phan ciing nhéc (ndi doi) lam can trd sy quay tu do clia cac nguyén tir lién két truc tiép vdi carbon
0 ndi doi.

~ Hai nguyén tithay nhom nguyén ti gan véi cing mot nguyen tircarbon ¢6 ndi doi phdi khacnhau.
Vidy: H;,c\ CHy H3C

— =
% b C\CH,

Cis- Trans-

&

4. Viét cac cong thire cau tao clia hop chét c6 cong thire phan tir CgH, .

5. Cép chét nao sau day la déng phan clia nhau?
A. CoHsOH va CHy—O-C,H.

B. CH,~O—CH, va CH,CHO.

C. CH,~CH,~CH,~OH va CH,~CH(OH)-CHj,

D. CH,~CH,~CH,~CHj V& CHy~CH,~CH=CH,.

@@ oine nine

7; Tim hiéu vé déng déng
Trong qué trinh ché bién dau mé, ngudi ta thu duoc nhiéu khinhu C,H,, C;Hg, CH,,...

CH, CH,=CH, =1037
Lam méat mau dung
CH,=CH-CH
CdHs G 2 49 dich nuéc bromine
C4Hg CHy;=CH—CH;—CH, -6,5
Tra loi cau hoi:

1. So séanh thanh phan phan tir va dac diém cau tao clia ba hop chét trén.

2. Theo em, tai sao cac hop chét trén déu co cung tinh chét hoa hoc dac trung la lam
mét mau dung dich bromine?

Céc chét hiru co c6 tinh chét hod hoc teong tw nhau va thanh phan phan tir hon kém
nhau mét hay nhiéu nhém CH,, duroc goi la cac chat déng déng ca nhau, chiing hop
thanh moét day déng dang.

() Nguén: pubchem .ncbi.nim.nih.gov.
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Vi du:
Alkane C,Honea (021) CH,, C,Hg, CoHy....
Aleohol no, don chirc, mach hé CpHape20 (n21) CH,OH, C_HsOH, C;H;0H, ...
Aldehyde no, don chirc, mach hé' C HyO (n21) HCHO, CH,CHO, C,H,CHO....

@ 6. Viét cong thirc phan tir clia cac chét c6 tir 3 dén 5 nguyén tir carbon trong phan
tlr trong déy déng déng clia acetylene (C,H,).
7. Trong cac day chéat sau day, ddy nao gém céc chatla @éng dang clia nhau?
A. CH;~CH,~OH va CH,~CH,~CH,~OH.
B. CH;~O-CH, va CH;—CH,~OH.
C. CH,, C,Hg va C Hy.
D. CH, va C,H,.

EMDAHOC

Cac nguyén tlr trong phan tlr ctia méi hop chét htiu co c6 mét the tu
lién két xac dinh goi la céu tao hoa hoc. Céng thirc biéu dién céu tao
hoa hoc goi la céng thire cau tao.

Nhing hgp chat hitu co khac nhau nhung €6 cling céng thirc phan tir duoc
goi la cac chat déng phan clia nhau. C6 cac déng phan céu tao vé mach
carbon, loai nhém churc, vi tri nhém churc.

Céac chét hitu co ¢6 tinh chét hod hoc tuong tu nhau va thanh phan phan

tlr hon kém nhau mét hay nhiéu nhém CH,, duoc goi la cac chét déng dang
clia nhau, chuing hop thanh mét day déng dang.

EM CO THE

Van dung thuyét cau tao hoa hoc dé viét dugc cong thire céu tao clia mét s hop
chét hitu co don gian, thuréng gap trong cudc séng.
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(@) HE THONG HOA KIEN THUC | Hop ohithaucs —| _

ON TAP CHUONG 3

PHUONG PHAP TACH VA TINH CHE HQP CHAT HUU CO'

~ Hydocabon
Din xuét ciia hydrocarbon

Nguyén | Chung cét la Chiét la phuong Két tinh 1a phuong | Sac ki cét la
tac phuwong phap tach phap dung tach phap tach biét va phuwong phap
chét dua vao sy biét va tinh ché tinh ché hén hop tach biét va tinh
khac nhau vé nhiét | hén hop cac chat | cac chét ran dua ché hén hop cac
d6 s6i clia cac chat | dua vao su hoa Vao d6 tan khac chét dya vao su'
trong hdn hop & mét | tan khac nhau cia | nhau va su thay ddi | phan bd khac
ap suét nhat dinh. chung trong hai d6 tan ctia chung nhau ctia chiing
dung méi khéng theo nhiét d6. giCra pha déng va
tron 1an vao nhau. pha tinh.
Cach Khi néng nhiét @6 Dung mét dung Ding mét dung mdi | Cho hén hop cén
tién ctia hédn hop gém moi thich hop @& | thich hop hoatan | tach Ién cét sic
hanh nhiéu chét long c6 | chuyén chét can chét can tinh ché ki, sau @6 cho
nhiét 6 soi khac | tach sang pha I6ng | & nhiétds caotao | dung mai thich
nhau, thi chét nao (goi Ia dich chiét). dung dich bao hoa. | hop chay lién tuc
c6 nhiét d6 séi thap | Tach Iy dich chiét, | Sau @6 lam lanh, qua cét sac ki.
hon sé& bay ra trude. | giai phéng dung chét rén sé kéttinh, | Thu cac chét hiru
Diing sinh han lanh | méi sé thu duoc loc, thu duoc san co dugc tach
sé thu dugc chét cén tach. phém. ra & tirng phan
chét léng. doan khac nhau
sau khi di ra khéi
c6t séc ki. Loai
b6 dung méi d&
thu duoc chat
can tach.
Van Chung cét thuong: | Phuong phap chiét | Phuong phap Str dung phuong
dung dé tach cac chat léng —Iéng: dé& kéttinh: dé tach va | phap sac ki co
16ng c6 nhiét 46 sdi | tach Iy chat hdu | tinh ché cac thé tach duoc
khac nhau nhiéu. co khiné & dang chét ran. hén hop chira
hén hop léng. nhiéu chat khac
Phuong phap chiét nhau.
16ng — ran: dé tach
|4y chét trong hén
hop ran.

80



https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647

1 ; ‘!‘ 1 g Tailieu_com

CONG THU'C PHAN TU HQP CHAT HO'U CO'

Cho biét cac nguyén té co trong Cho biét: ti 1& toi gian ctia s nguyén tir cac nguyén to
hop chét h co. 6 trong phan tr.
CHO, C,HO,

C,H,0, =(C,H,0),
Trong d6: p, q, r 1a cac sb nguyén téi gian; x, y, 2, n la cac sé nguyén duong.

CAU TAO PHAN TU HQP CHAT HOU cO'

« Trong phéan tlr hop chat hiru co, cac nguyén tir lién két véi nhau theo dung hoa tri
va theo mét thir tu nhéat dinh. Thir tu lién két d6 duoc goi la cau tao hoa hoc. Cong
thir biéu dién céch lién két va thir tur lién két gitra cac nguyén tir trong phén tir goi 1a
céng thire cAu tao.

« Déng phan cau tao gém ddng phan mach carbon, déng phan nhém chirc va déng phan
Vi tri nhém chure.

« Ddng dang la nhiing hop chét co tinh chét hoa hoc trong tw nhau nhung cé thanh
phén phan tir hon kém nhau mét hay nhiéu nhém CH,,.

Q@ uven Tap

Cau 1. Vit cong thirc cau tao cac déng phan mach hé ¢6 cling cng thirc phan tir C;HzO.

Cau 2. Tai sao khi dun néng dén nhiét d6 thich hop, duréng kinh (mau trdng) chuyén
thanh mau nau réi mau den?

Cau 3. Hop chét hitu co A cé chira carbon, hydrogen, oxygen, nitrogen. Thanh phan
phén tram khéi lugng clia nguyén té carbon, hydrogen, nitrogen 1an Iugt la 34,29%,
6,67%, 13,33%. Céng thrc phan tir clia A cling la céng thic don gian nhét. Xéac dinh cong
thirc phan tir clia A.

Cau 4. Hop chét A c6 céng thirc phan tr =
C,HgO. Khi do phd héng ngoai cho két qua =
nhu hinh bén.

Hay xac dinh céng thirc cu tao clia A.

D0 truyén qua (%)
8 8 8

Cau 5. Retinol la vitamin A, c6 nguén géc @,/

dong vat, co vai tro hé tro thi giac clia mat c g
con vitamin C gilip tang kha nang mién dich 3000 """"2000
clia co thé. Dé xac dinh céng thirc phan tir #08ong (o)
clia cac hop chéat nay, nguoi ta da tién hanh phan tich nguyén t6 va do phé khéi ivong.
Két qua khao sat duoc trinh bay trong bang sau:

1000

Vitamin C | 40,90 4,55 54,55 176
VitaminA | 83,92 10,49 559 286
Hay 1ap céng thirc phan tir ctia vitamin A va vitamin C.
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HYDROCARBON

MUCTIEY

— Néu duoc khdi niém vé alkane, nqudn alkane trong tu nhién, cong thiic chung ciia alkane.
—Trinh bay dugc quy tac goi tén theo danh phép thay thé; &p dung goi duoc tén cho mt s6 alkane
(C1-C10) mach khdng phan nhanh va mot s alkane mach nhanh chia khong qua 5 nquyén tirC.
Trinh bay dugc va gidi thich duoc dac diém vé tinh chdt vat li cia mot s6 alkane.

Trinh bay dugc déc diém vé lién kéthod hoc trong phan tir alkane, hinh dang phan ti cia methane,
ethane; phan ting thé, cracking, reforming, phan (ing oxi hod hoan toan, phan ing oxi hod khong
hoan toan.

~ Thuc hién duoc thi nghiém: hexane vdi dung dich thudc tim, v6i nugc bromine & nhiét do thuong
vakhi dun néng (hoac chiéu sang), dot chdy hexane; quan sat, mo ta cac hién tuong thinghiém va
gidi thich dugc tinh chdt hod hoc ciia alkane.

Trinh bay duc caciing dung ctia alkane trong thu tién va céch diéu ché alkane trong cong nghiép.
Trinh bay dugc mot trong cac nguyén nhan gay  nhiém khdng khi Ia do cic chét trong khi thai cia
céc phuong tién giao thong; Hiéu va thuc hién duge mat s8 bién phap han ché d nhiém moi truing
do cdc phuong tién giao thong gay ra.

Khi thién nhién, khi ddu mé, xang, nhién liéu phan luc (jet fuel) va ddu diesel ¢6 vai tro rdt quan trong
trong moi linh vuc cta déisong, kinh té cong nghiép. Vay thanh phan chinh caa cdc nhién liéu nay la
gi? Ngodi ra, cdc alkane c6 phdi la nguén nguyén liéu quan trong cho cong nghiép san xudt cdc hod
chdt hitu cohién nay khéng?

@mm NIEM, DANH PHAP
1. Khai niém va céng thirc chung cua alkane

Alkane |a cac hydrocarbon no mach hé chi chira lién két don (lién két o) C-H va C-C
trong phan tir.

Coéng thirc chung clia alkane: C, H,,,, (n & sénguyén, nz1).
Vi du: CH,, C,Hg, C3Hg, C4Hyq, CeHyp...
2 Danh phap

a) Alkane khéng phan nhanh

Tén theo danh phép thay thé clia alkane mach khéng phan nhénh:
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Bang 15.1. Tén thay thé clia mét s6 alkane mach khéng phan nhanh

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,4[CH,]sCH, hept- heptane
8 CH,[CH,];CH, oct- octane

9 CH,4[CH,},CH, non- nonane
10 CH,[CH,JCH, dec- decane

b) Alkane mach nhanh

Géc alkyl: Phan con lai sau khi lay di m6t nguyén tir hydrogen tir phan tir alkane
(cong thirc chung ctia gée alkyl 1a C H,,., ).

Tén géc alkyl:

VI du: methyl (CH,-) , ethyl (C,Hs—), propyl (C5Hy =), ...
Alkane mach nhanh gém alkane mach chinh két hop véi mét hay nhiéu nhanh.
Tén theo danh phap thay thé clia alkane mach phan nhanh:

Luu y:
— Chon mach dai nhét, c6 nhiéu nhanh nhat1am mach chinh.
Banh sb nguyén tlr carbon mach chinh sao cho mach nhanh c6 s6 chi vi tri nhé nhét.
Dung chir s6 (1, 2, 3,...) va gach ndi (-) @& chi vi tri nhanh, nhém cuéi cuing viét lién véi
tén mach chinh.
Néu c6 nhiéu nhanh gidng nhau: dung céc tir nhu di- (2), tri- (3), tetra- (4),... @& chi s6
lugng nhém gidng nhau; tén nhanh viét theo thir t bang cht cai.

Vidu: ?H, CH;
4 H
Tl 2
CHy CH, |

CHj
2-methylbutane 2,2-dimethylpropane (neopentane)
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Jemcomier
Chisd octane clia xang
Dé do cht lugng xang, nguai ta dung chi'sd octane, la dai lugng dac trung cho tinh chong kich né ciia nhién liéu.
(Chi 56 octane cang cao thi khd nang chiu nén ctia nhién liéu truéc khi phat nd (6t chéy) cang ln. Chis6 octane
dua trén thang diém ma isooctane Ia 100, con heptane 1a 0. Vi du: xang RON 95 la hén hap céc hydrocarbon ¢
tinh chong kich nd tuong duong vdi hon hap 95% isooctane va 5% heptane vé thé tich.
Alkane phan nhanh cao (vi du: isooctane) la thanh phan quan trong nhéttrong xang, con cacalkane khong phan
nhanh (vi du: dodecane) fa thanh phan quan trong trong nhién liéu diesel va nhién liéu phan luc.

AT NI NN AN K
1 5
dodecane isooctane (2.2,4-trimethylpentane)

? 1. Viét cac cong thirc chu tao va goi tén theo danh phap thay thé cla alkane c6
cong thirc phan tlr C;H, , va phan loai cac ddng phan do.
2. Viét cong thirc cAu tao clia alkane c6 tén goi 2-methylpropane.
3. Tén goi clia chat sau day bj sai, em hay giai thich va sira lai cho ding:
CH;—(l:H—CHz -CH;
CHy
1-methylbutane

@ oic piEm ciu TAo

Trong phan tir alkane chi chira cac lién két don C—C va C-H, cac lién két nay Ia lién
két o bén vitng va kém phan cuc. Do vay, phan tir alkane hau nhu khéng phan cuc va
& diéu kién thuong chung tuong déi tro vé méat hoa hoc.

Trong phan tir methane, bén lién két C—H giéng nhau tao véi nhau mét géc 109,5° va
huéng vé bén dinh clia mét tar dién déu (Hinh 15.1a).

H
W@ |
H—C—H . .Q‘ G H

I!I b \(\ 1085 2

a) methane
H H
H—\:—L/—H
H/ \H «

b) ethane

Hinh 15.1. Céng thirc cdu tao va mé hinh phén ti clia methane va ethane
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@) TiNK cHAT VAT Li

Bang 15.2. Tinh chét vét li cia mét sé alkane (1

methane -182,5 -161,5 -

ethane -183,3 —88,6 -

propane -187,7 -421 0,501
butane -1383 -05 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 1257 0,703
nonane -53,6 150,8 0,718
decane =29,7 174,0 0,730

O diéu kién thuéng, alkane tir C1 dén C4 va neopentane & trang thai khi, tir C5 dén
C17 (trr neopentane) & trang thai long, khéng mau, alkane tir C18 tr& 1én la chét ran
mau tréng (con goi la sép paraffin). Cac alkane mach nhanh thuéng cé nhiét @6 séi
thép hon so véi ddng phan alkane mach khéng phan nhanh. Alkane khong tan hodc
tan rét it trong nuéc va nhe hon nuéc, tan tét hon trong cac dung méi hiru co.

Vil Bemcomier 0L

Cacalkane trong tu nhién

1. Cacchdt hod hoc dugc dong vt va con tring sit dung dé gm tiép trong tu nhién duoc goi la pheromone. Vi du:
alkane 18 nguyén tir carbon 6 tén goi 2-methylhep 1a mdt loai p duoc hd cdi str dung d&
thu hat hé duc.

2. Ldp vd ctia céc loai qua hodc biéu bi cia nhiu loai 14 6 chiia sén Thanh phén cia sép thuc vat nay gdm cdc
alkane dang rén, thuong hay gap la cac alkane C,;Hg, C. G Hg,. Chiic ndng chinh ctia sdp thuc vat I
ngan chan sy mat nudc tif 14 hoac qua. D€ bdo quan nhiéu loai qug trai cay, nquai ta phi lén vo mot Ip sap
mong nham muc dich gitp gitr hoa qua tuoi lu han.

&

4. Duavao Bang 15.2, em hay nhan xét vé quy luat bién ddi nhiét do s6i cla alkane
theo phan tir khéi.

() Nguén: http://pubchem .ncbi.nim.nih.gov.
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@ TinH cHAT HOA HoC
1. Phan tmng thé

Khi @&t binh chira hén hop clia alkane voi halogen (thudng la chlorine hoac bromine)
trong phong ti va & nhiét @6 phong, phan tng khéng xay ra. Nhung néu dun néng
hoéc chiéu énh sang sé xay ra phan tng thé nguyén tir hydrogen trong alkane bang
cac nguyén tir halogen:

" iy
PO (I Bl S YR |
Vi i
X=Cl,Br

Phan (ing trén duoc goi la phan ting halogen hoa alkane. San pham clia phan tng
halogen hoa la cac d&n xuét halogen.
Vi du: Khi trén methane véi chlorine va chiéu &nh sang tir ngoai, san pham thu dugc
la chloromethane.

CH, +Cl, 239, cH.Cl + HCI
Phan ung thé co thé tiép tuc dién ra véi cac nguyén tir hydrogen con lai cla
chloromethane cho hén hop céc san phém chloromethane, dichloromethane,
trichloromethane va tetrachloromethane.

CH,Cl +Cl, 22019, cH.CJ, + HCI
CH,Cl, + Cl, A9, 'clcy, + HC)

CHCI, +Cl, M98, cey, + Hel

Khi thuc hién phan (ing thé halogen vao cac alkane cé tir 3 nguyén tir carbon tré 1én

sé thu dugc dugc hén hop cac san pham thé monohalogen.

+Cl,, anh sang CH;-CHCI-CH,

Vi dy: CH3—CH2—CH3"_-HC,—{:

CH,~CH-CH,~Cl
@ Thi nghiém: phan g bromine hoa hexane

Chuén bi: éng nghiém, hexane, nudc bromine, céc thuy tinh.

Tién hanh:

— Cho vao éng nghiém khoang 1 mL hexane réi cho tiép vao d6 khoang 1 mLnuéc
bromine. Quan sat thay éng nghiém c6 hai I6p, 16p duéi la nudc bromine mau
vang, |6p trén la hexane khéng mau.

— Lac déu va quan sat hién tuong.

— Dét 6ng nghiém vao céc nude dm (khoang 50 °C), quan sat hién tuong xay ra.

Tra 16i cau hoi:

1. Néu hién tuong xay ra trong qua trinh thi nghiém. Giai thich.

2. Viét phuong trinh hoa hoc & dang céng thirc phan tir clia phan tng xay ra
trong thi nghiém trén (néu co), gia thiét a chi c6 mét nguyén tir hydrogen duoc
thay thé.
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&

5. Viét so @6 phan ting clia butane v6i bromine trong diéu kién c6 chiéu sang, tao
thanh cac san pham monobromine.

2. Phan (rng cracking
Cracking alkane 1& qué trinh phan cét lién két C-C (bé gay mach carbon) cia céc
alkane mach dai @é tao thanh hén hop céc hydrocarbon ¢6 mach carbon ngén hon.
Phan (rng cracking dugc Gng dung trong céng nghiép loc dau. Phan Uing cracking
duoc thyc hién trong diéu kién nhiét 6 cao va thuéng cé xdc tac.
VI du: Cracking nonane CgH,, thu duoc cac alkane mach ngén hon la C5 - C7 va

alkene C2 — C4. So d6 phan (ng: CH,+CH
24 7716

CoHa oackiog: | C3Hg * CgHyg

——> C4Hg * CsHy2
3. Phan &rng reforming
Reforming alkane & qua trinh chuyén céc alkane mach khéng phan nhénh thanh céc
alkane mach phan nhéanh vé céc hydrocarbon mach véng nhung khéng lam thay déi
s6 nguyén tir carbon trong phan ti va cling khéng lém thay déi déng ké nhiét do s6i
cua chiing.
Reforming alkane xay ra qua trinh — Yv
dong phan hoa (isomer hoa) va
arene hoa (thom hoa). Qua trinh — \)\/
reforming thyong dugc thuc hien S SN —omng_|
V6i céac alkane C5— C11 trong diéu — 7<\
kién nhiét @6 cao va thuong co
xuc tac. © +aH,
VI du: reforming hexane thu dugc
cac alkane mach nhéanh va cac _ ..
hydrocarbon mach véng.

Qué trinh reforming dugc Ung dung trong céng nghiép loc dau dé lam tang chi sé
octane clia x&ng va san xuét cac arene (benzene, toluene, xylene) lam nguyén liéu cho
céng nghiép tdng hop hitu co.

4. Phan (rng oxi hoa
a) Phan (ing oxi hoé hoan toan (phan ting chay)

Khi tiép xuc v&i oxygen va cé tia Ilra khoi mao, alkane bj @6t chay tao thanh khi carbon
dioxide, hoi nudc va giai phong nang lugng.
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CHopen + 30510, 125 nCO, +(n+ )H,0

Vidy:  CH,(g) +20,(g)-t>> COL(g) +2H,0(g) A H° = - 890 kJ/mol
C4Hg(9) +50,(g) £ 3CO,(g) + 4H,0(g) AHe = —2216 kd/mol

Phan (g chay clia alkane c6 vai tro rét quan trong déi véi di séng con ngudi. D6t chay
céc alkane cung cap nhiét @& dun nau, sudi &m va cung cap nang luong cho cac nganh
céng nghiép.
Phan (rng oxi hoé khéng hoan toan
O nhiét d6 cao, co mat xuc tac, alkane bj oxi hoa cat mach carbon boi oxygen tao thanh
hén hop carboxylic acid:

RCH,-CH,R' + goz Metae.” , RCOOH + R'COOH + H,0

Céc acid béo mach dai dung dé san xuét xa phong va cac chét tay rira duoc diéu ché
bang phuong phap oxi hoa cat mach cac alkane C25 — C35.

Thi nghiém: phan trng oxi hoa hexane

Chuén bi: hexane, dung dich KMnO, 1%: 6ng nghiém, bat str, que dom.

Tién hanh:

1. Phan (ng cua hexane voi dung dich KMnO,,

Cho khoang 1 mL hexane vao éng nghiém, thém vai giot dung dich KMnO,, 1%, lac

@éu 6ng nghiém trong khoang 5 phut, sau d6 dat éng nghiém vao gia réi dé yén

khoang 10 phut. Quan sat thay 6ng nghiém c6 2 16p, [6p duéi 1a dung dich KMnO 4

trong nuéc mau tim, 16p trén la hexane khéng mau.

2. Phan (ng dét chéy hexane

Cho khoang 1 mL hexane (luu y khéng duoc Idy nhiéu hon) vao bat st nhé, can

than dua que dém dang chay vao bé mat chét [dng, hexane béc chay cho ngon Itra

mau vang.

Tra 167 cau hoi:

a) Hexane c6 phan (ing véi dung dich KMnO, & diéu kién thudng khéng? Tai sao?

b) Tai sao lai @6t chay hexane trong bat str ma khéng nén dét trong céc thuy tinh?
Viét phuong trinh hod hoc clia phan ting xay ra.

c) Néu dét chay hexane trong diéu kién thiéu oxygen sé tao ra carbon monoxide va
nudc. Hay viét phuong trinh hod hoc clia phan ing nay.

6. Viét phuong trinh hoa hoc ctia phan ung dét chay hoan toan pentane.
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@ une pune

Khi thién nhién va khi dau mé 1a nhién liéu sach va duoc sir dung réng réi trén thé gisi.
Chung dugc sir dung lam nhién liéu trong san xuét va dai séng.

LPG (Liquefied Petroleum Gas) thuong pham chira propane C,Hg va butane C H,,.

Ngoai ra, khi thién nhién va khi dau mé véi thanh phan chinh 1a methane duoc dung
lam nguyén liéu dé san xuat phan bén urea, hydrogen va ammonia.

Cac alkane long dugc str dung lam nhién liéu xang, diesel va nhién liéu phan luc
(jet fuel),...

Cac alkane C8, C7, C8 la nguyén liéu dé san xuat benzene, toluene va cac déng phan
xylene.

Cac alkane tir C11 dén C20 (vaseline) dugc dung lam kem dudng da, sap né, thuéc
md. Cac alkane tir C20 dén C35 (paraffin) durgc dung lam nén, sap,...

a 7. Tai sao & cac cay xang, kho chira xang dau thuéng treo cac bién cam duéi day?

™ CAM LUA G HT THUOG

«. NO FIRE NO SHMOKING

femcosier
Hién nay, nha mdy nhiét dién Phi My tai tinh Ba Ria — Viing Tau sif dung nguén nhién liéu la khi md Nam Con
Sonvamé Bach Ho, cung cdp cho hé thong dién quéc gia hang ti KWhmai nam. Nha mdy dam Phi My va dam Ga
Mau I cic nha mdy sén xudt phn bon [6n & nudc ta. M6i nam, hai nha mdy nay cung cap hang triéu tan phan bon,
dam bao nhu cau phan dam ctia cd nudc. Nguyén liéu chinh ctia hai nha méy la khi ddu mé tir mo ddu Bach HG va
khi thién nhién tif cdc md trong bé Ciiu Long thudc thém luc dia phia Nam.

D oitu o

1. Phuong phap didu ché alkane & thé khi trong céng nghiép

Cac alkane & thé khi chli yéu dugc lay tir khi thién nhién va khi dau mé. Sau khi loai
bé cac hop chétkhong phai 1a hydrocarbon (dac biét la H,S va CO,), khi dugc dan qua
duong 6ng dan d@én noi tiéu thu hodc duoc nén lai & dang 16ng (hoa 16ng & &p suét
cao) @& dé dang van chuyén. Khi dau mé hoa léng la LPG, cén khi thién nhién hoa léng
la LNG (liquefied natural gas).

2. Phuong phap diéu ché alkane ¢ thé long, rdn trong céng nghiép

Khi chung cat ddu mé nhan duoc hén hop alkane c6 chiéu dai mach carbon khac nhau
& cac phan doan s6i khac nhau. D& nhan dugc cac alkane tinh khiét can phai co céac
c6ng nghé tach va tinh ché rat phuc tap.
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Khi ngung tu chira chli yéu alkane C5 — C8, la san pham thu duoc khi khai thac dau
md. Chung dugc bom Ién ciing véi dau va drgc ngung tu thanh chét 1dng. Khi ngung
tu thudng dugc ché bién thanh xang.

Zemcomer
Vikhudn methanogen
Vi khudn meﬂlanoger:a cévktlé nang xiic tac cho chuyén hod carbon dioxide va hydrogen trong biogas tao thanh
Xuc

methane: (0, + 4H, =25 (H, +2H,0

Vi khudn methanogen ciing xic tac cho qué trinh chuyén hod cac phé thai sinh khdi, cac chat thai clia dong
vdt,... thanh methane va gidi phong khodng 2 ti tn methane mdi nam. Lugng methane trong khi quyén chi
yéu la do qua trinh nay tao ra.

D) 6 NHIEM KHONG KHi DO PHUONS TIEN GIAO THONG

1. Cac chét trong khi thai ctia phuong tién giao théng gay 6 nhiém khéng khi
Qua trinh chay clia xang, dau diesel trong dong co cac phuong tién giao théng tao
ra san phém cuéi cung la CO,. Khi nay la nguyén nhan chinh gay hiéu tng nha kinh
lam Trai DAt nong 1&n. Néu xang, du diesel chdy khéng hoan toan, thiéu oxygen thi
tao ra khi CO, VOCs (cac hop chéat hitu co dé bay hoi nhu fomaldehyde, benzene,
toluene,...) va cac hat bui den chira cac hop chét arene da vong rat doc. Nhién liéu
chtra sulfur khi chay sinh ra cac oxide cla sulfur SO,. Ngoai ra qua trinh chay tao nhiét
@6 cao khién oxygen va nitrogen trong khéng khi phan ting véi nhau, tao thanh céc loai
oxide cia nitrogen (NO, ). Céc chéat nay gay 6 nhiém méi truong khéng khi.

2. Mot sb bién phap han ché 6 nhiém méi trwong do cac phwong tién giao théng

« SUr dung nhién liéu chay sach: D& bao vé strc khoé con ngudi, trong tiéu chuan
nhién liéu cé yéu cau nghiém ngat vé chi sé octane(’) @6i voi xang va chi sé
cetane® déi voi diesel. Ngoai ra cén cé yéu cau vé ham Ilugng kim loai nang.

Béi voi xéng, c6 yéu clu vé ham luong benzene. Theo tiéu chudn EURO 4 va
EURO 5, ham lugng benzene phai nhé hon 1% vé thé tich.

B6i vainhién ligu diesel, cé yéu cau vé ham luong sulfur va ham lugng arene da véng.
Theo tiéu chuén EURO 4, ham luong sulfur phai dudi 50 mg/kg va theo EURO 5 phai
duéi 10 mg/kg. Theo tiéu chuédn EURO 4 va EURO 5, ham lugng arene da vong PAHs
phai dudi 11%.

« S0 dung nhién liéu sinh hoc nhu xang pha thém ethanol (E5, E10) va biodiesel.
Ethanol vira la phu gia tang chi s6 octane vira la nhién liéu chay sach. Biodiesel la
methyl ester clia cac acid béo trong dau m& déng thuc vat phi thuc pham, nhién
liéu nay c6 chi sé cetane cao, khéng chira sulfur va arene.

« SUr dung céac phuong tién giao théng tiét kiém nang Iuong va chuyén déi sang cac
loai déng co dién.

(1) Chi s6 octane (octane number) déc trung cho tinh chéng kich né ctia xéng.
(2) Chi s cetane (cetane number) dac trung cho kha nang tu béc chay cta nhién liéu diesel.
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EM DAHOC
Céng thure téng quat cla alkane: C Hynep (n21).

Trong diéu kién thuong, alkane C1— C4 va neopentane & trang thai khi, C5
— C17 (trir neopentane) la chét 16ng khéng mau, tir C18 tré 1én 1a chéat ran.

Céc phan Ung clia alkane:

Phan (ng thé: CoHan2 —X25 CoHansX —22> CoHan X —X25 ...

Cracking alkane mach dai thu dugc hén hop alkane mach ngén hon dé ché
bién thanh x&ng va alkene C2 — C4 |am nguyén liéu cho téng hop hiru co.
Reforming alkane mach khéng phan nhanh thu duoc alkane mach nhanh dé
sén xuét xang co chi s6 octane cao va céc arene lam nguyén liéu cho téng hop
hu co.

Phan ng oxi hoa:

CoHanez * 3n2+1 0, -5 nCO, +(n+ 1)H;0

RCH,-CH,R' + %oz ictel® , RCOOH + RCOOH + H,0

Trong céng nghiép, nguyén liéu san xuét alkane lay tir khi thién nhién va
dau mé.

Ung dung: nhién liéu (LPG, LNG, xéng, diesel, nhién liéu phan Iuc); nguyén
liéu cho céng nghiép hoa chét, duoc phdm, mT pham, phan bon,...

« Van dung cac kién thirc vé alkane, giai thich: cac (rng dung cla cac alkane

trong cudc séng nhur Iam nhién liéu phuc vu sinh hoat trong gia dinh, phuong
tién giao théng va trong céng nghiép: vi sao alkane la nguyén liéu dau vao
clia téng hop hitu co, céng nghiép hoa chét.
Béo vé méi truong séng béng céach str dung cac phuong tién giao thong tiét
kiém nang luong, han ché sir dung nhién liéu hoa thach la nguén tai nguyén
thién nhién khong téi tao, tang cudng sir dung cac nhién liéu sach nhu xang
E5, E10 va biodiesel.
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HYDROCARBON KHONG NO

MUCTIEV

~ Néu duoc khdi niém vé alkene va alkyne, cong thic chung ctia alkene; dac diém lién két, hinh dang
phan tif clia ethylene va acetylene.

— Goi dugc tén mdt s6 alkene, alkyne don gian (C2—C5), tén thong thutng mot vai alkene, alkyne
thutng gap.

~ Néu duoc khai niém va xac dinh duoc ddng phan hinh hoc (cis-, trans-) trong mot s6 trudng hop
don gian.

— Néu duoc dac diém vé tinh chdt vt i cia mot s alkene, alkyne.

Trinh bay dugc céc tinh chat hod hoc ctia alkene, alkyne: phan ting cong hydrogen, cong halogen

(bromine); cang hydrogen halide (HBr) va cdng nudc; quy tac Markovnikov; phan ting triing hop

ciia alkene; phén ting cua alk-1-yne véi dung dich AGNO, trong NH,; phin ting oxi hod.

— Thc hién dugc thi nghiém diéu ché va thir tinh chat cla ethylene va acetylene; md ta cac hién
tugng thi nghiém va gii thich duoc tinh cht hod hoc clia alkene, alkyne.

— Trinh bay duoc tng dung clia cac alkene va acetylene trong thuc tién; phuong phap diéu ché
alkene, acetylene trong phong thi nghiém (phan ting dehydrate hod alcohol diéu ché alkene, tir
clcium carbide diéu ché acetylene) va trong cong nghiép (phdn ting cracking diéu ché alkene,
diéu ché acetylene tir methane).

qund)iodahoé hoc alkene khodng gitra thé ki XX la mét déu méc quan trong tao nén bude
dét pha cho su phat trién manh mé cla céng nghiép hoé hoc hiru co.
Véy, alkene, alkyne co vai tr quan trong thé nao trong hod hoc néi chung va hod hiru co néi riéng?

@nnm NIEM, DONG PHAN, DANH PHAP

1. Khai niém va cong thirc chung cua alkene, alkyne

O Em hay viét cong thrc electron, cong thirc Lewis clia cac hydrocarbon sau: C,Hg,
C,H,. C,H, Nhan xét su khac nhau vé dac diém lién két trong phén tir clia ba
hydrocarbon trén.

drocarbon khéng no la nhitng hydrocarbon trong phan tir cé chira lién két déi, lién
két ba (goi chung I lién két boi) hodc ddng thoi ca lién két ddi va lién két ba.

Khai niém Alkene |a cac hydrocarbon khéng | Alkyne la cac hydrocarbon
no, mach hé, co chira mét lién khoéng no, mach hé co chira mét
Két dsi >c=c< trong phén tcr. lién két ba ~C=C— trong phan tur.

Cong thure chung CHao, (n22) CHypp(N22)
Vi du C,Hy, CaHg, CHg,... C,H,, C3Hy, CHg,.
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2. Béng phan

a) Bbng phan cau tao
Alkene va alkyne c6 hai loai déng phan cau tao la déng phan vi tri lién két béi (tr C4 trér
1én) va déng phan mach carbon (tir C4 tré 1én v6i alkene va tir C5 tré 1én voi alkyne).
Vi du: alkene C,Hg c6 ba déng phan céu tao:
CH,=CH-—CH,—CH, ;| OHy—CH=CH-CH, . CH,;=C—CH,

b) Béng phan hinh hoc s

Trong phan tir alkene néu méi nguyén ttr carbon clia lién két ddi lién két véi hai nguyén
tlr hodc hai nhém nguyén tlr khac nhau thi s& c6 déng phan hinh hoc.

Néu mach chinh ndm & cung mét phia cla lién két déi, goi la déng phan hinh hoc

dang cis-.
Néu mach chinh ndm & hai phia khac nhau clia lién két d6i, goi la déng phan hinh hoc
dang trans-.
Vi du: phan tir but-2-ene cé hai déng phan hinh hoc dang cis-va dang trans-.
HJC\: CHs H\:: C/CHa
i He” M
cis-but-2-ene trans-but-2-ene

; a
1. Diéu kién dé c6 déng phan hinh hoc clia alkene \c:c\f la gi?
b d
2. Alkene CH2=?—CH306 dong phan hinh hoc khéng? Giai thich.
CH,

Femcosier
Cac hydrocarbon khong no trong tu nhién
Trong tunhién, cac hydrocarbon mach hdva mach vong chia lién két doi dang alkadi Ik Ikapol,
cycloalkene,... ¢6 nhiéu trong tinh déu thdo moc. Céc tinh ddu nay ¢6 chita céc chét goi Ia terpene. Phan tif cia
terpene dugc tao thanh tifcc don vi mat xich co ban la isoprene (2-methyl-buta-1,3-diene).
Vi dy: limonene ¢6 trong tinh déu cam, chanh; myrcene dugc tim thay trong céc thuc vat c mui thom dam nhu
x0ai, hoa bia, 4 nguyét qué, ¢ xa huong, sd va hing qué; ocimene ¢6 trong I cay hiing qué, ching ¢ mui thom
rét dé chiu; a-pinene va B-pinene | thanh phn chinh clia déu thong; B-carotene c6 thé dugc tim thdy trong céc
loai rau, ci mau vang, mau da cam nhukhoailang, ca rét; lycopene Ia sdc t mau d6 tuoi duoc tim thay trong nhiéu
loai rau qua c mau do nhu ca chua, dua hau, du du;...

limonene p-carotene

Hinh 16.1. Céng thirc c4u tao cua limonene va B-carotene
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Danh phap
Tén theo danh phép thay thé ctia alkene va alkyne:

Luuy:

Chon mach carbon dai nhét, c6 nhiéu nhanh nhét va cé chira lién két boi lam
mach chinh.

— Dénh sb sao cho nguyén tir carbon cé lién két béi (d6i hodc ba) cé chi s6 nho nhat
(danh s6 mach chinh tir dau gan lién két boi).

Dung chi s6 (1, 2, 3,...) va gach néi (-) @& chi vi trilién két boi (néu chi cé mét vi tri duy
nhét cla lién két b thi khéng can).

Néu alkene hodc alkyne cé nhanh thi can thém vi tri nhanh va tén nhanh truéc tén clia
alkene va alkyne trong ng véi mach chinh.

Bang 16.1. Tén goi clia clia mét s6 alkene, alkyne

w

1

ht alki Coén Iky

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 CHy~CH=CH-CH, but-2-ene 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 thong thudng cta mét s6 alkene, alkyne duoc dé trong ngodc)

P
’a 1. Viét cac cong thirc céu tao va goi tén theo danh phap thay thé clia cac alkene va
alkyne c6 céng thirc phan tir CgH,q, CgHg.

2. Trong céc chét sau, chat nao cé déng phan hinh hoc?

a) CH,=CH-CH,; b) CH,~CH,~CH=CH-CH;
©) CHs~C=CH-CHy; d) CH,=CH-CH,~CH,.
CHy

94



https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647

1 g ‘!‘ 1 g Tailieu_com

«I»DI]B DIEM CAU TAO CUA ETHYLENE VA ACETYLENE
1. Ethylene
Phan tir ethylene (C,H,) c6 2 nguyén tlr carbon va 4 nguyén tir hydrogen déu nam trén
mét mat phdng. Lién két dsi C=C gdm mét lién két o va mét lién két .
H 121.3° H

Ci=C 108.7pm

a) ey

b)
Hinh 16.2. Céng thirc céu tao (a) va mé hinh phan tir (b) cua ethylene

N

. Acetylene
Phan tir acetylene (C,H,) co 2 nguyén tir carbon va 2 nguyén tir hydrogen nam trén
mét duong thang, goc lién két CCH Ia 180°. Lién két ba C=C bao gém maét lién két
va hai lién két . w
-~
a) H-C=C-H
-~

120.3 pm.

RS - = + oW

Hinh 16.3. Céng thirc c4u tao (a) va mé hinh phan ti (b) cla acetylene

@@ rinn cHAT VAT LI

Nhiét @6 s6i, nhiét d6 nong chay va khéi luong riéng clia alkene, alkyne khéng khac
nhiéu véi alkane tuong (ing. Céac alkene, alkyne la nhiing hop chét khéng c6 mui va
déu nhe hon nudc.

O nhiét 6 thuong, phan 16n céc alkene va alkyne tir C2 dén C4 & trang thai khi, tir C5

@én C17 & trang théi Iong va tir C18 trd 1én & trang théi rén. Chung khong tan hoac réat
it tan trong nuérc, tan trong mét sé dung méi hiru co.

Femcosier

( nhiét do thuong, do tan ciia acetylene trong acetone I3 2,79 gam/100 gam dung mdi va trong
dimethylformamide (DMF) fa 5,1 gam/100 gam dung mdi. 0 dp sudt 20 bar, 6 tan cla acetylene a
68,9 gam/100 gam acetone va 62,8 gam/100 gam DMF. Vi vy, céc dung mdi nay dugc sif dung trong cac binh
khi nén dé luu trir acetylene.
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Bang 16.2. Tinh chét vét i cia mét s6 alkene, alkyne!")

ethene -169 -105 - ethyne -81 -83 -

propene -185 | 478 - propyne -102,7 | -232 -

but-1-ene -185 -63 - but-1-yne -126 81 -
trans-but-2-ene | -106 09 - but-2-yne =32 27 0,691
cis-but-2-ene =139 37 - pent-1-yne -106 40,2 0,690
pent-1-ene -165 30 0,641 pent-2-yne -109 56,1 0,711

@TiNH CHAT HOA HOC CUA ALKENE, ALKYNE

Cac lién két = & lién két déi (alkene) va lién két ba (alkyne) kém bén virng, dé bi drtra
@@ tao thanh cac lién két mai. Vi vay, cac lién két boi la trung tam gay ra cac phan ting
dac trung clia hydrocarbon khéng no: phan (rng céng, phan tng trung hop, phan ing
oxi hoa.

1. Phan tmg céng

a) Phan (rng cong hydrogen
Hydrogen hod alkene va alkyne thu duoc alkane tuanég Fm' BIET
ung. Phan tng thuong dugc thuc hién dusi ap suat .
cao, nhiét d cao va c mat cac chét xic tac kim loal oaiade 104 S, B

nhu platinum, nickel va palladium. Vaxic tic, o thé nhan ducsan
Vi du: CHp=CH, + Hp -Nuspsbt, oy oy, pham a ethylene, ethane.
Nt®, ap subt Phin (ng cong chlorine
CH=CH + 2H, ——*=%, CH3-CH3 Vio ethylene to ra
b) Phan (ing céng halogen 1,2-dichloroethane, la chat

trung gian dé sin xudt vinyl
Khi cho alkene hoac alkyne phan tng va&i dung dich chloride (VC), nguyén liéu tdng
bromine, dung dich s& bi mat mau. hap poly(vinyl chloride) (PVC).

Vi du: CH;=CH; + Br; —> BrCH,-CH,Br
CH=CH + 2Br, —>» Br,HC-CHBr,
¢) Phan ting céng hydrogen halide

Phan ung céng hydrogen halide vao alkene va alkyne tao thanh halogenoalkane
twong Ung.
CH,=CH, + HBr —> CH; ~CH,Br

CH=CH + HBr — CH,=CHBr
CH=CH + 2HBr—> CH; ~CHBr,
(1) Nguén: http://pubchem ncbi.nim.nih.gov.
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d) Phan ting céng nuée (hydrate hod)
Phan (ng céng nudc vao alkene hay con goi la hydrate hoa alkene tao ra alcohol.
Phan (rng thuéng str dung xuc tac phosphoric acid hoéc sulfuric acid.
CH,=CH; +H,0 %295, cH,_CH,0H
Phan (rng nay dugc thurc hién & quy mé céng nghiép dé san xuét ethanol.
Phan ung céng mét phan tir HOH vao alkyne dién ra khi cé6 mat clia xuc tac la muéi
Hg(ll) trong H,SO,, tao thanh aldehyde hodc ketone.
Vi du: HC=CH + H,0 1800y oy, _cH-0
CH;C=CH + H,0 HEEHS0ut s op o o,
I
(o}
Quy tc Markovnikov (Mac-cép-nhi-cop)

Phan (ing cong mot téc nhan khéng G6i xing HX nhw HBr, HCI, HI, HOH,... vao lién
két boi, nguyén tir hydrogen sé uu tién céng véo nguyén tir carbon c6 nhiéu hydrogen
hon va X sé& céng vao nguyén tir carbon ¢ It hydrogen hon.

CH5-CH-CH;  (san pham chinh)

Vi du: CH3-CH=CH2ﬂE B B
CHz7CH-CH;  (san pham phu)

HoBr

Phan (rng céng nudc vao propene véi xuc tac acid duoc thuc hién & quy mé cong
nghiép @é san xuat isopropanol.

Phan g cdng acid, céng nuéc vao alkyne cling tuan theo quy tc Markovnikov.

N

. Phan &rng trang hop cua alkene

Phan (rng tring hop alkene la qué trinh céng hop lién tiép nhiéu phan t& alkene giéng
nhau hodc twong tw nhau (goi la monomer) tao thanh phan tdr cé phan ti khéi I6n (goi

la polymer).
Vi du: Phan trng trung hop ethylene va propylene tao thanh polyethylene (PE) va
polypropylene (PP).
nCH2=CH2 1, 8p sudt, xic tac (-CH;—CH;-)',, nCH2:CH 1, 8p sudt, xuc tac ‘(‘CHZ‘ICH')‘n
CHs CH;
polyethylene polypropylene

n duoc goi la hé sb tring hop.
Phan (rng tring hop alkene c6 (ing dung quan trong dé san xuét vat liéu polymer.
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? 3. Viét phuong trinh hoa hoc clia cac phan ung:
a) Propene tac dung vai hydrogen, xuc tac nickel.
b) Propene tac dung véi nudrc, xuc tac H,PO,.
c) 2-Methylpropene tac dung véi nuéc, xdc tac acid H,PO,.
d) But-1-ene tac dung véi HCI.
4. Trong cac chat sau, nhiing chéat nao lam méat mau nudc bromine: propane,
propene, propyne, 2-methylpropene?

3. Phan Umg cua alk-1-yne v&i AgNO, trong NH,
Cac alkyne co lién két ba & dau mach (alk-1-yne) c6 kha nang tham gia phan tung véi
dung dich AgNO, trong NH,, tao thanh két tia.
Vidy:  HC=CH + 2AgNO, + 2NH, — Ag-C=C-Ag + 2NH,NO,
(mau vang nhat)
Phan tng nay ding @& nhan biét cac alkyne cd lién két ba & dau mach.
4. Phan (rng oxi hoa
a) Phan trng oxi hoa khéng hoan toan
Cac alkene va alkyne cé kha nang lam mat mau dung dich thuéc tim, day la phan tng
oxi hoa khéng hoan toan.
Vi dy: 3CH,=CH, + 2KMnO,, + 4H,0 — > 3HO-CH,~CH,~OH + 2MnO, + 2KOH
ethylene glycol
Phan (rng oxi hoa khéng hoan toan alkene duoc (ng dung dé san xuét cac dan xuat
chira oxygen ctia hydrocarbon trong cong nghiép.
b) Phan (tng chay
Alkene va alkyne déu dé chay khi co mét oxygen, phan (ing toa nhiéu nhiét:
CoHin + %02 £,nCO; + NH:0
1

[0 DS :’"T‘o2 5, nCO; + (N-1) H,0

Acetylene chay trong oxygen tao ra ngon Itra c6 nhiét @ cao, c6 thé 1én i trén 3 330 °C.

Femcomier
Dén xi oxygen — acetylene dugc ting dung dé cat va han kim loai rét phd bién
trong nhiing thap ki trudc. Hién nay, do suf phat trién cta cong nghé han ho
quang nén viéc sif dung acetylene dé han kim loai gidm dang ké. Tuy nhién,
thiét bi han oxygen — acetylene khd linh hoat, c6 thé duoc st dung & nhitng noi
khong thé tiép can duoc dién va cin ngudn nhiét cao. Hinh 16.4. Dén xi
oxygen — acetylene
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@ Thi nghiém 1: Diéu ché va thir tinh chét hoa hoc ctia ethylene
Chuén bj: cdn 96°, dung dich sulfuric acid déc, da bot; binh ciu cé nhanh 250 mL,
6éng nghiém (1) chira khoang 2 mL dung dich KMnO, loéng, 6ng nghiém (2) chira
khoang 2 mL nudc Br, lodng, éng dan thuy tinh hinh chir L, 6ng dén thuy tinh dau
wuét nhon, gia dé éng nghiém, ngudn nhiét, que dom, Iuéi tan nhiét, binh thuy tinh
chira dung dich NaOH.

oy 3

S -
GH,
My
—_

Da bot mn

Nuéc Br, lodng
hoac dung dich

N KMnO, lodng
Dung dich

Hinh 16.5. Diéu ché ethylene va thir tlnh chat

Tién hanh:

— Cho vai vién da bot, 20 mL cén 96° vao binh cau. Rét 40 mL dung dich H,SO,
déc vao éng dong, sau do rét tir tir H,SO,, dac tir 6ng dong qua phéu vao binh
cau dé tranh sy toa nhiét qua manh.

— Lé&p b6 dung cu nhu Hinh 16.5.

Bun néng dén khi ethylene sinh ra va suc ngay vao céac éng nghiém (1) va (2).

— Thay 6ng dan khi thuy tinh hinh ch(r L bang éng dén thuy tinh c6 dau vuét nhon.
Dung que dém dang chay dé dét ethylene & dau 6ng dan khi.

Lwu y: Dung dich sulfuric acid @ac roi vao da s& gay bong nang, can can than khi

str dung.

Hay gidi thich hién tuong va viét phuong trinh hoé hoc cda phan dng xdy ra.

Thi nghiém 2: Diéu ché va thir tinh chét hoa hqc cua acetylene

Chuén bi: @4t @én (chira CaC,),

nuéc tinh khiét, éng nghiém

chira khoang 2 mL dung dich

KMnO, lo&ing, éng nghiém chira

khoang 2 mL dung dich nudc i-H‘

Br, lodng, binh cau c6 nhéanh

250 mL, 6ng dén thuy tinh hinh __ NuscBr,
chr L, éng dén thuy tinh Gau e
wuét nhon, gia d& éng nghiém, o | KMnO,
que dom, binh thuy tinh chira M it Rt
dung dich NaOH. Hinh 16.6. Diéu ché aoerylene va thir tinh chét
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Tién hanh:

— Cho khoang 5 g dat dén vao binh cau c6 nhanh va cho nudc cat vao phéu nhd
giot. Lép dung cu nhu Hinh 16.6 (cht y duéi clia phéu nhé giot khéng cham vao
chéat rén).

— M6 khoa phéu nhé giot @& nudc chay tir tir xudng, khi acetylene sinh ra duoc
suc ngay vao cac éng nghiém chira dung dich KMnO, va nudc Br, da chuan bi
& trén @én khi dung dich mét mau.

— Thay 6ng dan khi thuy tinh hinh ch(r L bang éng dén thuy tinh c6 d&u vuét nhon.
Dung que dém dang chay dé dét acetylene sinh ra & dau éng dan khi.

Hay giai thich hién tuong va viét phwrong trinh hod hoc cda céc phan tng xay ra.

? 5. Hay trinh bay phuong phap hoa hoc nhan biét ba khi sau: ethane, ethylene,
acetylene.

6. Viét phuong trinh hod hoc cla cac phan Gng:
a) Propene tac dung véi dung dich KMnO .
b) Propyne tac dung véi dung dich AgNO/NH,.

@ oitu chE

1. Alkene
Trong phong thi nghiém, ethylene duoc diéu ché tir phan tng dehydrate ethanol:
CoHsOH2% %88 0 1, 4 10

Trong céng nghiép, alkene C2 — C4 dugc diéu ché tir qué trinh cracking alkane trong
cac nha may loc dau.

Cac alkene nay con c6 thé duoc san xuét tir qua trinh dehydrogen xuc tac véi nguyén
liéu la khi dau mo (ethane, propane va butane). Dehydrogen butane tao ra butadiene
va céc déng phan butene.

2. Alkyne
Acetylene duoc diéu ché tir phan (ng gitra calcium carbide véi nuéc:
CaC; + 2H,0 —> C;H, + Ca(OH),

Ngoai ra, acetylene con duoc diéu ché bang cach nhiét phan methane & nhiét @6
1500°C, 1am lanh nhanh @é tach acetylene ra khoi hdn hop véi hydrogen:

1500°C
2CH, 1%2%, C,H,+3H,
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Rlog:..

D ine nune

+ Qué trinh h6 hdp clia qua chudi sau thu hoa(h dlén [c] khé manh mé,
qué trinh nay sé san sinh rat nhiu khi ethylene.

« Cacalkene dugc ding lam monomer dé tng hop thanh polymer nhu
PE, PP, cao su; nquyeén liéu ddu dé tng hap céc hop chét hitu co nhu
alcohol, aldehyde, cac dan xudt halogen va céc chdt khac.

Ethyleneva acethylene dugcding! én'idu 6 chuyéinhos thank
¢ monomer nhustyrene, vinyl chloride, vinyl acetate, acrilonitrile, ..
€ tong hop cic polymer. Hinh 16.7. Khldhybm sinh ra tir

Cic alkyne I3 nguyén liéu san xust mot s6 duoc pham nhu thudc chudi s& lam ca chua xanh mau chin
khang virus Efavirenz, thudc khang nam Terbinafine, ...

EMPAHOC

Céng thirc tdng quat clia alkene: C,Hy, (n 2 2); alkyne: C Hy, _5(n22).
Trang thai, nhiét d6 s6i va tinh tan ctia m6t sé alkene, alkyne.

Alkene va alkyne c6 cac dong phan céu tao (déng phan vi tri lién két boi,
alkene tir C4 va alkyne tir C5 ¢ déng phan mach carbon); alkene tir C4 c6 thé
c6 ddng phan hinh hoc.

Alkene, alkyne cé thé tham gia phan ng céng, phan ting oxi hoa; alk-1-yne cé
thé tham gia phan ting v6i dung dich AGNO,/NH,.

Quy tac Markovnikov: khi cong HX vao lién két béi, nguyén tir hydrogen s&
uu tién cong vao nguyén tr carbon cé nhiéu hydrogen hon va X sé céng vao
nguyén tir carbon co it hydrogen hon.

Phan rng tring hop alkene.

Phuong phap diéu ché ethylene, acetylene.

Alkene, alkyne duoc g dung réng réi dé san xuat cac hoa chat va vat liéu co
tng dung trong céng nghiép va déi séng.

EM CO THE

Van dung cac kién thirc vé alkene, alkyne @é giai thich duoc cac vai tré quan
trong clia alkene va alkyne trong céng nghiép hoa hoc, céng nghiép dugc pham,
vat liéu,...
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ARENE (HYDROCARBON THOM)

MUCTIEY

— Néu dugckhdi niém vé arene.

— Viét dugc cong thic va goi tén mot so arene.

Trinh bay dugc dac diém vé tinh chat vat i, trang thdi tu nhién ciamot s6 arene, déc diém
lién két va hinh dang phan tir benzene.

— Trinh bay dugc tinh chat hod hoc ddc trung cua arene (hodc qua mo ta thi nghiém): phan
ting thé cua benzene va toluene; phan ting cong chlorine, hydrogen vao vong benzene;
phan ting oxi hod hoan toan, oxi hod nhém alkyl.

Thuc hién dugc (hoac quan sat qua video hodc qua md ta) thi nghiém nitro hod benzene,
cdng chlorine vao benzene, oxi hod benzene va toluene béng dung dich KMn0,; mb ta céc
hién tuong thi nghiém va gidi thich dugc tinh chét hod hoc cia arene.

— Trinh bay duoc ting dung ctia arene va dua ra dugc céch ing xif thich hap ddi vdi viéc sit
dung arene trong viéc béo vé sifc khoé con ngudi va mdi trubng.

Trinh bay duoc phuong phap diéu ché arene trong cong nghiép.

1

Lam thé nao c6 thé lya chon va strdung cac san phdm duoc san xuét tir arene va dan xuéat
ctia né an toan, than thién voi méi trudong?

@KHAI NIEM VA DANH PHAP
1. Khai niém
Arene hay con goi la hydrocarbon thom la nhirng hydrocarbon trong phan tir cé chira
mét hay nhiéu véng benzene.
Benzene co céng thirc C4Hg la mét hydrocarbon thom don gian va dién hinh nhét.

Benzene va cac déng dang clia né hop thanh day déng dang cua benzene cé céng
thirc chung 1a C H,,, _¢ (N 2 6).

2. Céng thirc cu tao va danh phap

Mét sé arene, géc aryl thudng gap cé cong thirc cau tao va
tén goi nhu sau: //CHZ _

o O 0O é?_

inylb benzyl
(toluene) (styrene)
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CH; CHj CH,
.2 .CH, ) 1 5
3 3

Ha d

Hy
1,2-dimethylbenzene 1,3-dimethylbenzene 1,4-dimethylbenzene
(o-xylene) (m-xylene) (p-xylene)
(0-; m-; p-la viét tit clia cac tr trong ung ortho-; meta-; para-chivi tri 2, 3, 4 cia nhém
thé thir hai).
@ oic piEm CAu TAO CUA BENZENE
Phan tr benzene c6 6 nguyén tr carbon tao H
thanh hinh luc giac déu. t?t c& nguyén tur N N 5
carbon va hydrogen déu nam trén moét mat I O 0
phang, cac géc lién két déu bang 120°, d6 dai g l 0 0
lién két carbon — carbon déu bang 139 pm. HZ \C/ “H b
N = |
Dé don gian, benzene thuong duoc biéu dién H 9
bdi cac kiéu cong thire dudi day: b)

© @ hodic @ Hlnh171 Céng thirc cu tao (a)
va mé hinh phén t (b) cua benzene
@)Tiun CHAT VAT Li VA TRANG THAI TU NHIEN

Benzene, toluene, xylene, styrene & diéu kién thuong 1a chét long khéng mau, trong
suét, d& chay va cé mui dac trung. Naphthalene la chat ran mau trang, c6 mui dac
trung (c6 thé phat hién duoc & néng d6 thép).

Cac arene khong phan cuc hodac kém phan curc nén khéng tan trong nuéc va thuong
nhe hon nudc, tan dugc trong cac dung méi hiru co.

Bang 17.1. Tinh chét vét li clia mét sé arene(ss)

Benzene 55 801 0,878

Toluene -95,0 1106 0,867

o-Xylene -252 144 0,880

m-Xylene —47,4 139 0,864

p-Xylene 133 138 0,861

Styrene -30,0 145 0,909
Naphthalene 80,26 218 1,0253 (20 °C)
0,9625 (100 °C)

(1) Nguén: http//pubchem .ncbi.nim.nih.gov.
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Benzene, toluene, xylene (duoc goi chung la BTX) c6 trong dau mo véi ham luong
thép. Khi chung cét dau thé thuong nhan duoc phan doan cé chira cac arene nay.
Naphthalene va céac arene da vong khac c6 trong dau mo va nhura than da.

1. Hay so sanh nhiét d6 séi clia benzene, toluene, o-xylene (Bang 17.1) va giai thich.

@riny cHiT HOA HoC

1. Phan (rng thé
Arene c6 thé tham gia phan (ng thé nguyén tir hydrogen & vong benzene nhu phan ing
halogen hod, nitro hoa,...
Quy tic thé: Khi benzene co nhom thé alkyl (~CH,, —C,Hs,....), cac phan ing thé nguyén
tlr hydrogen & vong benzene xay ra dé dang hon so véi benzene va uu tién thé vao vj
tri s6 2 hodc 6 4 (vi tri ortho hoéc para) so v6i nhom alkyl.

a) Phan (rng halogen hoa
Céc arene tham gia phan ting thé nguyén tir hydrogen géan véi véng thom bang halogen
(chlorine, bromine) & nhiét @6 cao khi c6 méat bét sat.

CH,
Br
Br CHy
Br, (Fe, 1)
©+Br2 Fe,t° ©,ng G%”_’[ CHy
;f

b) Phan tng nitro hod

Phan (rng nitro hoa la phan tng trong 6 mot hay nhiéu nguyén tir hydrogen & vong
benzene dugc thay thé bang nhom nitro (-NO,).

Benzene dugc nitro hoa bang hén hop HNO, dac va H,SO, dac ¢ nhiét d6 khong qua
50 °C tao nitrobenzene dang Iéng, mau vang nhat, sanh nhu dau:
NO,

H,S0, dac, ©
Oo HNO; gac 250—1.© +H,0

Toluene dugc nitro hoa tao thanh hén hop hai san pham chinh la ortho va
para-nitrotoluene. CHs

t NO,

CH,

CH,

+HNO, dac, H,SO, dac, t°
-H,0

104 NO,
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Pemcomier
Nitrobenzene dugc tng dung trong ndng nghiép dé tong hop chét kich thich tang trudng thuc vét, kich thich cay
ra hoa. Nitrobenzene la nquyén liéu dé san xudt aniline, tién chat dé tang hop polyaniline, cao su nhan tao, thudc
trif séu, thudc nhudm azo va dc biét 1a nguyén liéu téng hap dugc pham.
2,4,6-Trinitrotoluene (thutng goi la TNT) Ia mt trong nhiing chdt nd da tig dugc st dung phd bién nhit trong
quan su, cong nghiép va khai thac mo.
TNT khong hoa tan trong nudc nén ¢6 thé st dung dugc trong moi truong dm uét. Dé kich nd TNT can duoc khoi
mao bang kip nd. Hién nay, chdt nd diing cho quén sy 1a amatol (hdn hop cda TNT véi ammonium nitrate).

C ' Nghién ctru phan g nitro hoa benzene

Phan (rng nitro hoa benzene duoc thirc hién nhur sau:

— Cho con tir vao binh cau dung tich 250 mL, thém -~
khoang 30 mL H,SO, déc, lam lanh trong chau nuéc
da rdi thém tr tir vao khoang 30 mL HNO,, sau @6
thém tiép khoang 10 mL benzene va I&p sinh han héi
lru. Bun céach thuy hén hop phén (ng trén bép tir
dén 80 °C trong khoang 60 phit (Hinh 17.2).

— D& ngudi réi cho hén hop vao phéu chiét, quan sat
thdy chét Iong tach thanh hai 16p, I6p trén 1a san
pham phan tng, 16p dudi la dung dich hén hop hai
acid.

— Chiét lay I6p chét Iong phia trén, thém khoang 100
mL nuéc lanh vao phéu chiét @é rua acid, thu dugc
chét 16ng mau vang, nang hon nuéc va ndm & phan Hinh 17.2. Thi nghiém
dudi clia phéu chiét. nitro hoa benzene

Hay cho biét chat Iong mau vang Ia chat gi va giai thich.

Sinh han
héi luu

@ 2. Viét phuong trinh phan (ng clia ethylbenzene voi cac tac nhan sau:
a) BryfFe, t°; b) HNO, dac/H,SO, dac.
2. Phan (rng cdng
a) Phan (ng céng chlorine

Phan ung cong chlorine vao benzene trong diéu kién c6 anh séang tlr ngoai va dun
néng, san pham thu duocla 1,2,3,4,5,6-hexachlorocyclohexane.

H
HOG

O sB0y, b, © gl

Cl
|
1.2,3,4,5 6-hexachlorocyclohexane
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.| Nghién ctru phan trng céng chlorine vao benzene
Phan tmg céng chlorine vao benzene duoc tién hanh nhu sau:
Dan mét lugng nho khi chiorine vao binh nén chira mét it benzene, day kin lai réi
dua binh ra ngoai anh néng. Trong binh xuét hién khéi trang va trén thanh binh thay
xuét hién mét I6p bét mau tréng.
Hay cho biét I6p bot méu tréng trén thanh binh Ia chat gi. Giai thich.

b) Phan trng céng hydrogen
Phan ung cong hydrogen vao benzene tao thanh il s
cyclohexane. Phan tng xay ra & diéu kién ap suét cao +3H, SLode, O
va nhiét @6 cao, v6i sy co mét clia cac chét xuc tac

> i > cyclohexane
di thé nhu platinum, nickel.

Phan ting nay dugc st dung trong cong nghiép dé san xuat cyclohexane.
3. Viét phuong trinh hoa hoc ctia phan (rng xay ra khi hydrogen hoa hoan toan
toluene va p-xylene, str dung xuc tac nickel.
4. Hydrogen hoé hoan toan arene X (cong thirc phan X e
tlr CgH, ) €6 xuic tac nickel thu duoc san pham la
ethylcyclohexane. Hs
Viét cong thirc cau tao clia X.
3. Phan (g oxi hoa
a) Phan (rng oxi hoa hoan toan (phan ting chay)
Cac arene nhu benzene, toluene, xylene dé chay va toa nhiéu nhiét.
CgHsCH, + 90, -5 7C0O, +4H,0
b) Phan (ng oxi hod nhém alky!
Toluene va céc alkylbenzene khéc cé thé bj oxi hoa béi cac tac nhan oxi hoa nhu dung
dich KMnO,.
Vi du:
CgHsCH; + 2KMnO, -, CgHsCOOK + 2MnO, + KOH + H,0
CgHsCOOK + HCl — C4H;COOH + KCI

Jemcosier

Benzoic acid va sodium benzoate c6 khd nang ngan ngtfa sy phat trién cta ndm
mécnén dugc st dung lam chat bao quan thyc pham (thudng duoc ki hiéu la E210
vab211).

Hinh 17.3. Sodium benzoate (E211) c6 trong thanh phan
cia mét loai thuc phdm dong hép
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) Nghién ctru phan trng oxi hoa toluene va benzene bing dung dich KMnO,

~ Cho vao hai éng nghiém, méi éng 1 mL dung dich KMnO, 0,05 M va 1 mL dung
dich H,S0, 2M.

— Cho tiép vao éng (1) 1 mL benzene, 6ng nghiém (2) 1 mL toluene. Léc déu va
day ca hai 6ng nghiém béng nut cé éng thuy tinh thang.

— Bun cach thuy hai éng nghiém trong néi nuéc néng. Ong nghiém (2) mau tim
nhat dan va mat mau, éng nghiém (1) van gitr nguyén mau tim.

Nhan xét kha nang phén (ng cua benzene va toluene véi KMnO ;. Gidi thich.

? 5. Terephthalic acid la nguyén liéu dé téng hop nhya poly(ethylene terephtalate)
(PET) ding dé san xuat to soi, chai nhua. Terephthalic acid cé thé duoc téng
hop tir arene X c6 cong thirc phan tir CgHyor béng céch oxi hoa X béi dung dich
thudc tim:

COOH

+ KMnO,t°
X —

— PET

OOH

Hay xéc dinh cong thire céu tao clia X.

Ung dung cuia arene

@ une une
Benzene Toluene Xylene Naphthalene

Acetone va
phenol

Thudc nd Diét gian,
cdn trung

Polymer, dung méi, thubc nhuém,
dugc pham, chét déo, to soi téng hop....
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Cach (rng xtr thich hop véi viée str dung arene
Arene (chl yéu [a benzene, toluene va xylene) la nguén nguyén liéu dé téng hop nhiéu
loai hoa chét va vat liéu hitu co quan trong, c6 nhiéu (ng dung trong doi séng.

Tuy nhién, arene la nhiing chat doc nén khi lam viéc véi arene can tuan tht dung quy
tac an toan. Benzene la chat lam tang nguy co gay ung thu va céac bénh khac, vi vay
khéng dugc tiép xuc truc tiép véi hoa chét nay.

Dac biét, cac thube bao vé thurc vat (thude trir sau, trir co) thé hé ci la dén xuét cia
benzene déu c6 tac hai déi voi strc khoé con ngudi va gay 6 nhiém mai truong, do vay
can hét strc than trong khi sir dung. Khéng duoc str dung cac chat da bj cAm nhu DDT
(dichlorodiphenyltrichloroethane) hay 666 (1,2,3.4,56-hexachlorocyclohexane), thay
vao d6 la nhitng thudc thé hé mai vira hiéu qua vira an toan.

Ngay nay, cac nha khoa hoc nghién clru va dua ra céng nghé téng hop hru co
an toan, than thién méi trwéong va huéng @én cac ngudn nguyén liéu ngudn géc
thién nhién.

&D) viku cHE

Trong c6ng nghiép, benzene, toluene duoc diéu ché tir qua trinh reforming phan doan
dau md chura cac alkane va cycloalkane C6 — C8.

i Pre
Vi du: Q xic téc + 4H,
d xic t4c, € © + 4H,

Ethylbenzene dugc diéu ché tir phan ung gitra benzene va ethylene véi xuc tac acid
ran la zeolite.

CH,CH; CH=CH,
© +CH,=CHy, H' ©/ xiic tac, t* ©/
—_— —_
-H2

ethylbenzene styrene
Naphthalene duoc diéu ché chi yéu béng phuong phap chung cét nhua than da.
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EMDAHOC

+ Arene la nhitng hydrocarbon trong phan tir cé chira mét hay nhiéu véng benzene.

« Benzene, toluene, xylene, styrene & diéu kién thuong la chat 1ong khéng mau,
trong suét, dé chay va cé mui déc trung. Naphthalene la chat ran két tinh mau
tréng, co mui d4c trung. Cac arene khéng tan trong nudrc va thuéng nhe hon nuéc,
tan trong cac dung méi hiiu co.

+ Phan ting thé vao vong thom benzene

Halogen hoa Nitro hoé
Cabls 55 CoHaBr Cotlg LRAIEDAE CHNO,

CHyCqHs —22e), o p-CH;CeH,Br cu,c,n,’"'”“‘f-#) 0-p-CH,C;HNO,

« Phan Uing cong
Céng chlorine Céng hydrogen
CeHg —C29%-, CoHyClg o T TN
« Phan (g oxi hoa
Phan tng chéy Phén (eng oxi hod nhom alkyl
Cac arene dé chay va toa nhiéu nhiét.
« Ung dung clia arene: nguyén liéu dau @& téng hop polymer, dung méi, thuéc
nhuém, duoc pham, chat déo, to soi tong hop....
Arene c6 ddc tinh, can dugc sir dung mét cach hop Ii: han ché str dung thuée bao
vé thuc vat va chi str dung thuée thé hé méi.

Diéu ché:
chung cét phan doan alkane va reforming - benzene, toluene,

: oan,
Daumo cydloalkane C6 — C8 xylene.

Benzene —"Yere ethylbenzene —"25 styrene.

Nhya than da —<huna cét, naphthalene.

EM CO THE

Trinh bay vé thm quan trong clia arene trong céng nghiép hoa hoc, dugc pham,
san xuét thuéc bao vé thuc vat,...
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ON TAP CHUONG 4

@H£ THONG HOA KIEN THUC
Céng thirc CoHavez CoHan CHam-2 Déng dag cua
téng quat (nz1) (n22) (n22) benzene
anZn-a
(nz6)
Bac diém |+ Mach hé, chico * Mach hé, c61 |+ Machhd,co1 + Cévong
céu tao lién két don lién két dsi lién két ba benzene:
phantr | . Co déng phan + Co ddng phan: |+ Codéngphan: |+ Cé déng phan
mach carbon mach carbon, ‘mach carbon, vi mach carbon cta
vitri lign két tri lién két ba alkyl, vi tri cac
dsi, déng phan nhom alkyl,...
hinh hoc
Tinh chét | + Phan tng thé + Phan ting céng | » Phan tng cong | + Phan Ung thé
hoa hoc halogen (Hy, Bry, HX, (Hg Bry, HX, (halogen hoa,
+ Phan tng H,0) H,0) nitro hoa)
cracking + Phan Ung + Phan trng + Phan trng cong
+ Phan tng trung hop alk-1-yne voi (Cl, Hy)
reforming « Phan ting AGNO4/NH, + Phan (ing oxi hoa
- Phan iing oxihod | oxihoa * Phan g
oxi hoa
Ungdung |+ Nhién iéu: xang, |+ Téng hop « Pén xi oxygen — | « Téng hop
diesel, nhién liéu polymer acetylene polymer
phan luc « Ethylene: « Nguyén liéu san | « Toluene: san xuat
« Nguyén liéu: kich thich qua xuét hoa chat thude nd
vaseline, nén, mau chin + Nguyén liéu san
sap, san xuat + Nguyén liéu xuat hoa chat
hoa chat oan scult

hoa chét
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Diéuché |+ DAumo-chung catphndoan , oac s3n phim alkane khac nhau
« Khi thién nhién

« Trong phéng thi nghiém: ethylene duoc diéu ché tir phan (ing dehydrate
ethanol.

« Trong cong nghiép: Alkane —3<kng , ajkene

« Acetylene dugc didu ché tir phan | = Alkane ™, penzene, toluene, xylene

(rng gitra calcium carbide véi « Nhya than da _chung cit | naphthalene
nudéc,

+ Methane —1500°C; acetylene

@ wyen T

Cau 1. Phat biéu nao sau day la khéng ding?

A. Trong phan tir hydrocarbon, s6 nguyén tir hydrogen uén la s6 chan.
B. Trong phan tir alkene, lién két d6i gdm mét lién két o va mot lién két .
C. Hydrocarbon no la hydrocarbon ma trong phan tir chi c6 lién két don.
D. Céng thirc chung clia hydrocarbon no, mach hé c6 dang C Hap

Cau 2. Hai hydrocarbon A va B c6 cung cong thurc phan tir la C¢H,, tac dung véi chlorine
thi A chi tao ra mét dan xuéat monochiorine duy nhét, con B cé thé tao ra 4 dan xuét
monochlorine. Tén goi clia Ava B 1an 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 ligu phé bién hién nay c6 thanh phan chinh la propane va butane. Nhiét
lrong giai phéng khi dét chay hoan toan 1 kg mét loai gas Ia khoang 50 400 kJ.

a) Biét dé lam nong 1 kg nuc Ién 1 @6 thi can cung cép nhiét luong 1a 4 200 J. D& dun
s6i 30 kg nudc tir nhiét @6 20 °C can cung cép bao nhiéu kJ nhiét?

A. 2520 kJ. B. 5040 kJ. C. 10 080 kJ. D. 6 048 kJ.

b) Cén @6t chay hoan toan bao nhiéu kg gas dé cung cép @ nhiét luong trén, biét hiéu
suat hép thu nhiét dat 80%?

A.0,20kg. B. 0,25 kg. C.0.16 kg. D. 0,40 kg.

Cau 4. Styrene phan (g véi bromine tao thanh san pham cé céng thirc phan tir CgHgBr,.
Hay viét cong thirc cu tao clia hop chat nay.

Cau 5. Reforming octane (CgHyg) thu duoc céac arene ¢ cong thirc phan tir CgH,q.
Hay viét cong thirc cu tao clia cac arene nay.

m
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DAN XUAT HALOGEN -

ALCOHOL - PHENOL

DAN XUAT HALOGEN

MUCTIE

~ Néu duoc khai niém dan xuat halogen.

— Viét dugc cong thic cdu tao, goi tén theo danh phdp thay thé va danh phép thung cia mot vai
dan xudt halogen thuong gap.

— Néu duoc dac diém vé tinh chat vat If cia mot s6 dan xudt halogen.

Trinh bay duoc tinh chat hod hoc co'ban ctia dan xudt halogen: phan ing thé nguyén tirhalogen;

phan ting tch hydrogen halide theo quy tac Zaitsev.

Thuc hién dugc (hoac quan sat video) thi nghiém thuy phan bromoethane; md té cac hién tugng

thinghiém, gidi thich dugc tinh chat hod hoc cia dan xuat halogen.

Trinh bay duoc ing dung ctia céc dan xut halogen; tac hai cda viéc s dung cic hop chat

chlorofluorocarbon (CFC) trong cong ngheé lam lanh. Bua ra dugc cich ting xi thich hop ddi véi

viéclam dung cdc dan xuat halogen trong ddi song va san xuat.

6 Nhiéu dén xuét halogen duoc st dung lam thuée chira bénh, thubc bdo vé thuc vét, chat
[ lam lanh,... Véy dén xuét halogen la gi?

@KHM NIEM, DANH PHAP
1. Khai niém
Khi thay thé nguyén tlr hydrogen trong phan tir hydrocarbon béng nguyén tir halogen,
duoc dén xuét halogen clia hydrocarbon.

Cong thirc téng quat clia dén xuét halogen: Jem COBIET
RX R: gbc hydrocarbon Hang nghin céc dan xudt halogen da duoc téch ra
n X:F CLBr | tir nhiéu loai sinh vt bién khac nhau nhu rong,
siges s tdo bién, san hd,... Ching c6 cic hoat tinh sinh
n: sb nguyén tr halogen hoc rét quy gid nhu kha nang diéu tri bénh ung
thuva nhiéu bénh khac. a
v ¥ Br )Y\H\)\
_ Cl
CH,Br, CH,Cl,, CHI,, CH,=CHCI, ©/ 1]

Hinh 19.1. Dan xuét halogen tach ra tir
téo bién dé chi Laurencia c6 tac dung
chéng ung thu vom hong
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2. Danh phap
a) Danh phép thay thé

Tén theo danh phap thay thé _ I
clia dan xuét halogen: \ / _/

é 2 4 4 2-chlorobutané
Vi du: CHy-CH-CH,~CH

cl
Halogeno: Buéi “-ine” trong tén halogen dugc déi thanh duéi “-o”.

Cha y:
— Néu halogen chi c6 mét vi tri duy nhét thi khéng can sé chi vi tri halogen.

— Mach carbon duoc uu tién danh sé tir phia gan nhém thé hon (tir nguyén tr halogen
hodc tir nhanh alkyl).

Néu c6 lién két béi thi wu tién danh sé tir phia gén lién két boi.
— Néu c6 nhiéu nguyén tir halogen thi can thém d6 boi (di, tri, tetra, ...) trudc *halogeno”.

Vi du: 1 R ; o
CH,-Br CH3—?H—CHZ—CH3 CH,=CH-CH-F ?Hz_?Hz
Cl Br Br
bromomethane  2-chlorobutane 3-fluoroprop-1-ene 1.2-dibromoethane

b) Tén théng thuong
M6t sé dan xuét halogen thurdng gap duoc goi theo tén théng thudng nhu chloroform
(CHCl,), bromoform (CHBr,), iodoform (CHI,), CCl, (carbon tetrachloride).
U Gemcomer
M6t s dén xuat halogen don gian dugc goi tén theo danh phéap géc — chire:
Tén gbc hydrocarbon + h?lide
Vidu: CHaCH,-Cl  CH,=CH-CI o @CHZB’

ethyl chloride vinyl chloride phenyl iodide benzyl bromide

a 1. Viét céc ddng phan céu tao clia dén xuét halogen c6 cong thire phan tir C,HgCl
va goi tén theo danh phép thay thé.

2. Goi tén theo danh phép thay thé cac dén xuét halogen sau day: F
2) CH,CH,Br: b)CHiGHOH: ¢) CH,=CHCI: d) ©/ :
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3. Viét cong thurc cu tao cac dan xuét halogen co tén goi sau day:

a) iodoethane; b) trichloromethane;
c) 2-bromopentane; d) 2-chloro-3-methylbutane
@ oic piEm ciu TAo

Trong phan tir dan xuét halogen, lién két C—X phan cyc vé phia nguyén 5 &
tlr halogen, nguyén tlr carbon mang mét phén dién tich duongvanguyén R ——X
n'{ halogen mang mét phan dién tich am. Vi vay, lién két C-X dé bj phan

cat trong cac phan trng hoa hoc.

. Cho biét néng Iuong lién két giam dén theo thir t tir fluorine @én iodine:

Lién két C-X C-F c—cl C-Br 2]
Nang luong lién két
(kdimol) 486 327 285 214

Tur gié tri nang lugng lién két C-X & trén, hay so sanh kha nang phan cét lién két
C-—X clia cac dan xuét halogen.

D rinn cHAT VAT Li
Phan tir clia dan xuat halogen phan cuc nén chting cé nhiét 6 néng chay va nhiét do
s6i cao hon céc hydrocarbon cé phan tir khéi twong duong.
O diéu kién thurong, mét s6 chat co phan tir khéi nho (CHLCI, CH,4F....) & trang théi khi.
Caéc dan xuét cé phan tir khéi 16n hon & trang thai 16ng hodc rén.
Céc dén xuét halogen hau nhu khéng tan trong nudrc, tan tét trong cac dung méi hiru
co nhu hydrocarbon, ether, ...

@ TinH cHAT HOA HoC

Lién két C-X phéan cuc vé phia nguyén tr halogen nén phan ing @4c trung clia dan
xuét halogen la phan trng thé nguyén tir halogen. Ngoai ra, dan xuat halogen con tham
gia phan (ring tach HX.

1. Phan (rng thé nguyén tir halogen

' ) Nghién ciru phan tng thuy phan bromoethane

Phan (rng thuy phan bromoethane dugc thuc hién nhu sau:

— Cho khoang 1 mL C,H,Br vao éng nghiém (1), thém khoang 3 mL nudc cat réi
lac déu. Pé hén hop tach thanh hai 16p, lay phan trén ctia hén hop nhé vao éng
nghiém c6 chira sén 1 mL AgNO,. Néu théy c6 két tiia can I4p lai @én khi khong
con két tlia (nude rira khéng con ion halogen).
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— Thém 2 mL dung dich NaOH 10% vao bng nghiém (1).

— Léc nhe dng nghiém réi ngam vao céc nudc néng khoang 5 phut, thinh thoang
lac déu 6ng nghiém, dé ngudi réi lay khoang 1 mL chat Iéng & phan trén éng
nghiém (1) va chuyén sang éng nghiém (2).

— Trung hoa base du & 6ng nghiém (2) sau khi nhé dung dich AgNO, béng dung
dich HNO, (thir bang gidy chi thi pH) réi nh them vai giot dung dich AGNO, 1%,
quan sat thay c6 két tia vang nhat xuét hién.

Tra I6i cau hoi va thuc hién yéu céu sau:

1. Tai sao ban dau hén hop lai tach thanh hai I6p, bromoethane nam & I6p nao?

2. Két tla xuét hién & 6ng nghiém (2) sau khi thém dung dich AGNO, vao la chéat gi?
Tai sao can phai trung hoa dung dich base du trudc khi cho dung dich AgNO,
1% véo 6ng nghiém (2)?

3. Du doan san pham va viét phuong trinh hoa hoc clia cac phan (rng xay ra trong
qua trinh thi nghiém.

Céc dén xuat halogen cé thé tham gia phan trng véi dung dich kiém, nguyén tir halogen

bj thay thé bai nhém OH-, tao thanh alcohol theo phan tng:

R- X+ OHF —— R-OH + X
alcohol

(X = Cl, Br, I; X lién két véi nguyén tir carbon no)(").

Vi du: CHyCHoCH,Cl + NaOH —s CHyCH,CH,OH + NaCl

4. Benzyl alcohol la mét hop chét c6 tac dung khang khuan, chéng vi sinh vat
ki sinh trén da (chéy, ran....) nén duoc st dung réng réi trong mi pham, dugc

pham. Benzyl alcohol thu duoc khi thuy phan benzyl chioride trong méi trroing
kiém. Hay xac dinh céng thuic cila benzyl alcohol.
CH,CI

—+NaOH. , Benzyl alcohol

2. Phan rng tach hydrogen halide
Cac dan xuat monohalogen clia alkane cé thé bj tach hydrogen halide tao thanh alkene

theo so @6 sau:
—\C—C/— NBOHICHOHE  No_ o/ |
H/ \x 7/ N
alkene

Phan (rng xay ra khi dun néng dan xuat halogen véi base manh nhu NaOH, RONa
trong dung méi alcohol.

Vi du: CHoCH,Br —OVCHON Y, oy —cH, + HBr

() Nguyén tir carbon no la nguyén tir carbon lién két voi cac nguyén tir khac bang cac lién két don.
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Phan (rng tach xay ra theo quy téc téch Zaitsev (Zai-xép):

Trong phan trng tach hydrogen halide, nguyén tir halogen bi tch uu tién cing voi
nguyén tir hydrogen & carbon bén canh c6 béac cao hon.

Vi du: CH3CH=CHCH3
NaOH/( OH, 3 i

CKZH[(IDH—CH‘CH;, H(:,H5 t (s&n pham chinh)

H Br H CH,=CHCH,CH,

(san pham phy)

&

5. Viét phuong trinh hoa hoc xay ra khi dun néng 2-chloropropane (CH,CHCICH,) vai
sodium hydroxide trong ethanol.

6. Thuc hién phan ting tach hydrogen bromide clia hop chét 2-bromo-2-methylbutane
thu dugc nhitng alkene nao? Xac dinh san pham chinh ciia phan tng.

@ une bune

1. Mét s6 (ing dung tiéu biéu cua dén xuét halogen

San xuét Sén xuét
vatligupolymer | duocphim

M6t sé ting dung
clia dan xuat
halogen

Tac nhan
lam lanh

2. Dan xuét halogen véi stic khoé va méi truong

a) CFC va tang ozone
Mot s6 dan xuét halogen chira déng thoi chlorine, fluorine nhu CF,Cl, CFC,,
C,FCl,...; dwoc goi chung la chlorofluorocarbon (viét tét la CFC). Cac hop chét nay
trudc day duoc sir dung phé bién trong céc hé théng 1am lanh nhu ti lanh, may diéu
hoa nhiét @6, hé thong lam lanh céng nghiép; chat @ay trong céc binh xit,... Tuy nhién
do anh huéng gay hai Gén tang ozone nén CFC bj han ché va cam st dung (Nghj dinh
thu Montréal, 1987). Hién nay CFC dugc thay thé béi cac dan xuét halogen khong
chtra chlorine nhu hydrofluorocarbon (HFC), hydrofluoroolefin (HFO).
Nam 2019, bao céo clia cac nha khoa hoc cho théy 16 thiing ozone dang dan dugc thu
hep va du kién tAng ozone sé duoc phuc héi hoan toan vao nam 2070. Viéc ching ta
chon Iuya, st dung cac san phdm khéng chira CFC (CFC free) cling gép phan vao viéc
tai tao tang ozone clia Trai Dat.
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S m—
\

(HFC-32hayRY2) o

Hinh 19.2. R32 — chét lam lanh dang duroc st dung phd bién hién nay

b) Thube trir sau, thuée diét co va chat kich thich sinh trucng thuc vét

Nhiéu dén xuét clia chlorine trudc day duoc sir dung phé bién trong néng nghiép dung
lam thuéc bao vé thire vat, chét kich thich sinh fruéng nhue thuée trir sau, diét con trung
(dichlorodiphenyltrichloroethane — DDT, hexachlorocyclohexane — 666), thuéc diét co,
lam rung Ia (2 4-dichlorophenoxyacetic acid — 2,4-D; 2,4, 5-trichlorophenoxyacetic acid —
245-T),...

Tuy nhién, do @&c tinh khé phan huy, tén dur 1au trong méi trudng va cé tac hai dén strc
khoé con ngudi nén cac loai hop chét nay hién nay bi han ché hodc bi cAm sir dung tai
nhiéu quéc gia. D& giam thiéu tac déng dén méi truong va con ngudi, xu huéng trong
néng nghiép hién nay 1a huéng t6i mét nén “néng nghiép xanh” véi viéc giam thiéu,
tranh lam dung thudc bao vé thyc vat hoa hoc va thay thé dan bang thuéc bao vé thuc
vat co ngudn géc sinh hoc thén thién véi méi truong. Ngoai ra, cac quy trinh canh tac
khéng slr dung phan bén hoa hoc va thuée bao vé thurc vat hoa hoc cling dang dan
duoc ap dung phé bién trong néng nghiép.

-

. Suu tam tranh, &nh, tai liéu minh hoa cho cac tng dung clia dén xuét halogen
trong thure té cude séng.

2. Hién nay, diéu hoa, tl lanh thuéng str dung mét s6 loai chét lam lanh phd bién
nhur R22 (CHCIF,), R32 (CH,F,), R410A (50% CH,F, va 50% CHF ,—CF ). Loai
chét lam lanh nao khéng nén str dung? Giai thich.

. Hay tim hiéu va cho biét thanh phan thudc bao vé thuc vat thuong ding &
Viét Nam. Cac thuéc nay cé ngudn géc hoa hoc hay sinh hoc? Lua chon va
str dung cac loai thuéc bao vé thuc vat nhu thé nao dé bao dam an toan, hiéu qua?

w
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EM DA HOC
« Cong thirc téng quat cla dén xuét halogen: RX,.

« Danh phap thay thé clia dén xuét halogen:

Dan xuét halogen c6 nhiét d6 néng chay va nhiét d6 séi cao hon hydrocarbon
c6 phén tir khéi tuong duong; kho tan trong nuéc, tan tét trong cac dung
méi h(ru co.

Dén xuét halogen cé kha nang bi thé nguyén tir halogen:
R-X + O — R-OH* X
(X lién két véi
nguyén tir carbon no) alcohol

Phan (rng tach HX theo quy tac Zaitsev: Nguyén tir halogen bj tach uu tién

cling voi nguyén tir h\ydrogen & nguyén tir carbon bén canh c6 bac cao hon.
—C—C/— NaOH/ C,H;OH, t \CZC/ + HX
WX -

alkene

Ung dung clia d&n xuét halogen: dung méi. vat liéu polymer, chét lam
lanh, dugc pham, thuéc bao vé thuc vat, chat bao vé thuc vat, kich thich
sinh trdng, ...

EM CO THE
« Giai thich duoc tac hai clia: cac chat CFC @én tang ozone, mét sé loai thude

bao vé thuc vat cé hai dén strc khoé con ngudi va méi truéng.

« Boc va nhan biét dugc thanh phan clia cac san phém gia dung c6 chira cac

dén xuét halogen clia hydrocarbon, tir d6 hiéu duoc gia tri ing dung clia cac
hop chét nay va biét sir dung céc dé dung trong gia dinh dung cach, dam
bao an toan.

« Lua chon cac san phdm gia dung khéng chira CFC, cac thubc bao vé thuc
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MUCTIEU

— Néu duogc khdi niém alcohol; cong thiic tng quat ctia alcohol no, dan chiic, mach hé; khai niém vé
béc ctia alcohol; dac diém lién két va hinh dang phan tir cla methanol, ethanol.

— Viét dugc cong thiic cdu tao, goi tén theo danh phap thay thé mét s alcohol don gidn, tén thong
thuong cia mot vai alcohol thutng gap.

~ Trinh bay duoc dac diém vé tinh chat vat Ii cla alcohol, gidi thich dugc anh hudng cla lién két
hydrogen dén nhiét d6 si va kha nang hoa tan trong nudc cta cac alcohol.

~Trinh bay duoc tinh chdt hod hoc ctia alcohol: phén ting thé nguyén tir H cia nhm —OH; phén dng
tao thanh alkene hodc ether; phan ting oxi hod alcohol béc I, bac Il thanh aldehyde, ketone bang
(uO; phan tng chdy.

~ Thuc hién dugc céc thi nghiém ddt chy ethanol, glycerol tac dung véi copper(ll) hydroxide; mo ta
duoc cac hién tuong thi nghiém va gidi thich duoc tinh chat hod hoc ctia alcohol.

~ Trinh bay dugc ting dung ciia alcohol, tac hai i viéc lam dung rugu bia va d6 udng c6 cdn; Néu

thdi 6, cdch ing xir ctia cd nhan véi viéc bao vé stic khoé ban than, gia dinh va cong dong.

Trinh bay dugc phuong phap diéu ché ethanol bing phuong phap hydrate hod ethylene, [én men

tinh bot; diéu ché glycerol tif propylene.

1

Tirxa xua con ngudi da biét Ién men cdc logi ngti céc, hoa qua dé tao ra cdc d6 uéng c6 ¢én (c6 chira
ethanol - mét alcohol quen thuéc). Ngdy nay, alcohol duoc st dung phé bién trong nhiéu linh vuc
khdc nhau nhu lam dung méi, nguyén liéu hod hoc, nhién ligu, xang sinh hoc,... Véy alcohol la gi va
¢6 nhimg tinh chdt déc trung ndo?

@mﬂu NIEM, DANH PHAP
1. Khai niém
Alcoholla nhirng hop chét htru co trong phan tir c6 chira nhom hydroxy (~OH) lién két
VGi nguyén tir carbon no. .
nguyén ti carbon no <~ | 7= o Chue by

|
Alcohol no, don chirc, mach hé trong phén tir c6 mét nhém —OH lién két véi géc alkyl,
6 céng thirc téng quat la CoHane1OH (n21).

Vi du: CH;-OH;  CH;-CH,-OH; ...

methanol ethanol
Néu alcohol cé hai hay nhiéu nhém —OH thi cac alcohol @6 duoc goi la cac alcohol da
churc (polyalcohol).
Vi du: (I:HZ-CHZ H CH;—CH—CHa.
OH OH OH OH OH
ethylene glycol glycerol
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Béc cua alcohol la bac clia nguyén tir carbon lién két véi nhom hydroxy. Ta cé alcohol
bac I, alcohol bac II va alcohol bac III (Bang 20.1).

Bang 20.1. Bac cua alcohol

H CH,OH
Bac | @-&-orl CHy~CH,~OH: g
#
% CH,
Bacll _OH CHs-#-OH O
B
H
@ CHjy
Bac i @£OH c”ré;m"
o 3

(R, R, R’ Ia céc gbc hydrocarbon.)

Trong tinh ddu ctia nhiéu loai thao moc chifa cac alcohol cd bac khac nhau. Nhiing alcohol nay 6 mui thom dé chiu
nén dugc sit dung phé bién lam huang liéu, mi phdm

N

citronellol
(tmh diu (tinh ddu s3) (tinh diu (tmh diu (tinh déu
hoa hdng) bac ha) tram, thong) long néo)

' 1. Viét céc ddng phan céu tao clia alcohol c6 cong thire C,HgOH va xéac dinh bac
clia céc alcohol do.

2. Danh phap
a) Danh phép thay thé
Tén theo danh phap thay thé clia monoalcohol:

\ /
1 2 3 4 \bman-z-ol

VI du: CHy-CH-CH,~CH,
OH
120
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Tén theo danh phap thay thé clia polyalcohol:

1 2 ’/,’//'
Vidu: CH,-CH, . e ethane—I.:Z-dlol

OH OH
Chuy:
— Néu nhém —OH chi cé mét vj tri duy nhét thi khéng can sé chi vj tri nhém —OH.
— Mach carbon dugc uu tién danh sé tir phia gan nhém —OH hon.
— Néu mach carbon cé nhanh thi can thém tén nhanh & phia trudc.
— Néu cé nhiéu nhém —OH thi can thém d6 boi (di, tri,...) trudc “ol” va gitr nguyén tén

hydrocarbon.
3 2 1 1 2 3 4 1 2
CH3-CH,-OH CH,=CH-CH,-OH CH3-CH-CH-CH, CH,—CH-CH;3
H éH3 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 cua mét sé alcohol

methanol

methyl alcohol

CH,OH

CH,CH,OH ethanol ethyl alcohol
CH,CH,CH,OH propan-1-ol propyl alcohol

CH’E:CH’ propan-2-ol isopropyl alcohol

CHy-CHy |

ne-1,2-diol ethylene glyc

&H 6H ethane-1,2-diol thyl lycol
CH,—CH—CH, .

&H 6H 6H propane-1,2,3-triol glycerol

&

a) CHngCHzCHa:
H

3. Viét cong thirc cau tao clia cac alcohol c6 tén goi dudi day:
b) but-3-en-1-ol;
d) butane-2,3-diol.

a) pentan-1-ol;

¢) 2-methylpropan-2-ol;

= 2 Goi tén theo danh phap thay thé cac alcohol dudi day:
b) HOCHZCH,gHCH;,;
H

c>)\(
H
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QD) oic piEm ciu TAo
v
e P ‘
¢ v
o ¢ 9

a) b)
Hinh 20.1. Mé hinh phén ti ctia methanol (a) va ethanol (b)

Trong phan tir alcohol, céc lién két O-H va C-O déu phan cyuc vé phia nguyén tir
oxygen do oxygen co d6 am dién lon.
5 &5 &
R+O0—H "
Vi vay, trong cac phan (ing hoé hoc, alcohol thuéng bj phan cat & lién két O-H hodc
lién két C-O.

TiNH CHAT VAT Li

0 Céc hop chét propane, dimethyl ether va ethanol ¢6 phan i khéi gan trong duong
nhau va c6 mét sé tinh chat nhu sau:

Phén tir khéi 44 46 46
t; (°C) -421 -249 783
D6 tan (9/100 g nudc) khéng tan 7.4 tan v6 han
Hay giai thich tao sao ethanol ¢4 nhiét d6 séi cao hon va tan trong nuéc tét hon so
V6i hai chéat con lai.

O diéu kién thudng, céc alcohol no, don chirc tir C1 dén C12 & trang thai Iong, cac
alcohol tir C13 trd Ién & trang thai ran. Cac polyalcohol nhu ethylene glycol, glycerol 1a
chét 16ng sanh, nang hon nuéc va cé vi ngot.

Alcohol ¢ nhiét 6 s6i cao hon cac hydrocarbon, dén xuét halogen c6 phan tir khéi
tuwong duong va dé tan trong nuéc do cac phan tir alcohol cé thé tao lién két hydrogen
V6i nhau va véi nudc.

--.o/H'--o/H'--o/H'-- "O/H"'O/H"'O/H"'O/H"'
EHs s Gt d:sz ] ész h
a) b)

Hinh 20.2. Lién két hydrogen gitra céc phén tir ethanol (a) va gitra ethanol voi nudc (b)

Khi s6 nguyén tir carbon trong phan tir tang 1&n, d6 tan trong nudc clia alcohol giam
nhanh do géc hydrocarbon la phan ki nudc tang 1én.
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Bang 20.3. Nhiét do s6i va dé tan cua mét sé alcohol (1)

CH,OH 64,7 tan vé han
CH,CH,OH 783 tan v6 han
CH,CH,CH,OH 972 tan v6 han
CH,CH,CH,CH,OH 17,7 83

CH,,CH,CH,CH,CH,OH 138 22

HOCH,CH,OH 197 tan vé han
HOCH,CH(OH)CH,OH 290 tan vé han

a 4. Tur sb liéu & Bang 20.3, em hay giai thich tai sao trong déy alcohol no, don churc,
mach h&, nhiét @ séi clia cac alcohol tang dan tir C1 @én C5 con @6 tan trong

nudc giam dan tir C3 dén C5.

(@ TiNK cHAT HOA HoOC
1. Phan (rng thé nguyén tir H ctia nhém —OH

Lién két O-H phan circ nén trong mét s6 phan trng, nguyén tir hydrogen trong nhém
hydroxy cé thé bj thay thé.

Alcohol phan (rng v6i céac kim loai manh nhu sodium, potassium giai phong khi
hydrogen:

2R-OH +2Na— 2RONa + H,

N

. Phan (g tao ether
Khi dun néng alcohol véi H,SO, déc & nhiét d6 thich hop thi thu duoc ether(®.

......... H. o
D0, CiH—0-CoHg + H,0
diethyl ether

w

. Phan (g tao alkene

Khi cho hoi alcohol no, don churc, mach hé di qua b6t Al,O, nung néng hoac dun
alcohol voi H,SO, ddc, H,PO, dac, alcohol bj tach nudc tao thanh alkene:

> _J;_ xiic téc, t* >c=c< + (H-OH
f bu
alcohol alkene
Vi du: CoHgOH 220488 180°C | oy~ CH, + H,0

) Nguén: Organic chemistry, T.W.Graham Solomons, Craig B. Fryhle, Scott A. Snyder. John Wiley & Sons, 2016.
@) Ether Ia hop chét hiru co'co hai gbe hydrocarbon lién két voi nguyén tir oxygen.
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Phan (rng tach nudc cla alcohol tao alkene uu tién theo quy tac Zaitsev:

Trong phan (rng tach nwéc cua alcohol, nhém —OH bij téch wu tién ciing véi nguyén ti
hydrogen & carbon bén canh c6 béac cao hon.
CH3CH,CH=CHCH3

Vi du: CHoCH,CH,GHCH, _<“25f’;:: .8 pent-2-ene (san phém chinh)
OH CH4CH,CH,CH=CH,

pent-1-ene (san pham phu)

? 5. Bun néng butan-2-ol véi sulfuric acid déc thu dugc cac alkene nao? San pham
nao la san pham chinh.

4. Phan tng oxi hoa
a) Oxi hoé khéng hoan toan

Khi phan ung véi céc chét oxi hoa (vi du: CuO), cac alcohol bi oxi hoa khéng hoan toan
tao thanh cac san pham khac nhau tuy theo bac clia alcohol: alcohol bac | bj oxi hoa
thanh aldehyde, alcohol bac Il bi oxi hoa thanh ketone, alcohol bac Ill khéng bj oxi hoa

frong diéu kién nay.
R-GH;"OH + CuO —, RIGH=0 +Cu +H,0
alcohol bac | aldehyde
o R
p>;H_¢.H +Cu0 —*> "5B86) + Cu+ H,0
R’ R’
alcohol bac Il ketone

Vi dit: CHyCH,OH + CuO —'— CH,CH=0 + Cu + H,0
CHgiHCH3 +cuo —%» CH3gCH3* Cu+H,0
H

? 6. Viét cong thirc cau tao san pham clia phan (ng khi oxi hoa cac alcohol sau bang
CuO dun néng:
a) CH,OH; b) CHsGHCH;CHs.
OH

b) Phan trng chay cua alcohol
Thi nghiém: Nghién ctiu vé phan (rng chéy cua alcohol
Chuén bi: cn 90° (cdn y té), bat str, que dom dai khoang 20 cm.
Tién hanh: Lay khoang 1 mL ethanol (cht y khéng lay nhiéu hon) cho vao bét st.
D6t chay que d6m va dua ngon Ilra vao gan miéng bat st dé dét chay ethanol.
Lwu y: Cén than béng khi thuc hién thi nghiém dét chay cén.
Quan sét hién tuong va viét phurong trinh hod hoc cda phan (ing xay ra.
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o

®

Céc alcohol c6 thé bj dét chay trong khéng khi tao thanh carbon dioxide, hoi nuéc va
toa nhiét: 5

CoHaneiOH + 7o2 £ 5 nCO, + (N+1H,0
Vi du: C,H;OH() + 30,(g) > 2CO,(g) +3H,0(g) A Hee= —1367 kd/mol
Ethanol duroc st dung phé bién lam nhién liéu cho dén cén, bép cén hoac phéi trén véi
xang dé lam nhién liéu cho dong co dét trong.

Phan (rng riéng cta polyalcohol véi Cu(OH),

Céc polyalcohol c6 cac nhém -OH lién ké nhu ethylene glycol, glycerol cé thé tac dung
Voi copper(ll) hydroxide tao dung dich mau xaah lam dam.

CH2 CH,-0f 0O-CH,
+ Cu(OH), —, \Cu/ +2H,0
J:Hz— : &y 0 —é i

ethylene glycol  copper(ll) hydroxide
Vi vay, phan tng nay co thé dung Gé nhan biét cac polyalcohol ¢6 cac nhém —OH
lién ké.

Thi nghiém: Copper(ll) hydroxide tac dung voi alcohol da chirc

Chudn bi: dung dich CuSO, 2%, dung dich NaOH 10%, ethanol, glycerol;
2 éng nghiém.
Tién hanh:
~ Cho véo 2 éng nghiém, méi éng khoang 1 mL dung dich CuSO, 2% va 1 mL
dung dich NaOH 10%.
— Lé&c nhe 2 éng nghiém réi nhé vao tirng éng:
Ong nghiém (1): 5 giot ethanol.
Ong nghiém (2): 5 giot glycerol.
— Lé&c déu ca 2 6ng nghiém.
Quan sét hién tuong xay ra ¢ tirng éng nghiém, gidi thich va viét phuong trinh
hoé hoc.

7. Viét phuong trinh hoa hoc clia phan tng gitra methanol véi sodium.
8. Néu phuong phép hoa hoc @& phan biét methanol va ethylene glycol.
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femcomier
Xang sinh hoc
Xang sinh hoc (gasohol hay biogasoline) dugc tao
ra bang cich phdi trdn ethanol vdi xang thong
thutng theo mat ti Ié nhat dinh. Vi du xang ES
RON 92 gdm 5% ethanol va 95% xang RON 92 vé
thé tich. Goi 1a xang sinh hoc vi ethanol diing dé
phdi trdn véi xang dugc diéu ché thong qua qua
trinh lén men cac san pham hifu co nhu tinh bot, -
cellulose. (CHi05), Xang sinh hoc
Viécsirdung xang sinh hoc g6p phan bao vé moi (tinh bét, cellulose)
truong do gidm su phu thudc vao ngudn nhién 3nh
liéu hod thach va thay thé bang ngudn nhién liéu quang hp Pty
tdi tao than thién véi méi truong. (0,

H,0

H,0+ nang lugng
Hinh 20.3. Chu trinh khep kin cua ethanol
trong xang sinh hoc

« une oune

1. U'ng dung cua alcohol

Ung dung ctia mét so alcohol

Methanol Ethanol Ethylene glycol Glycerol
Dung  Ruou, | Nhién Téng  Dungdich Nitroglycerol ~ Myc ~ Thusc  Gilr
méi bia liéu hop 1am mat (dugc phdm,  in da m

polyester  dong co thude nd)

Nguyén liéu tong hop hoa chét

2. Anh huéng cta reou, bia va dé udng cé cén dén siic khoé con ngudi

Sau khi uéng @6 uéng cé cén, ethanol sé duoc hap thu vao co thé théng qua hé tiéu
hoa. Mét phan ethanol sé duoc hép thu tai da day, ruét non, tham thau vao mau va
duoc dua dén cac co quan trong co thé, phan con lai s& duoc chuyén hoa & gan.
Viéc lam dung ruou, bia qua murc sé gay anh huéng nghiém trong dén strc khoé con
nguéi nhu tén thuong hé than kinh, réi loan tam than, viém gan, xo gan, viém loét da
day, viém tuy.... Trong théi gian mang thai, néu ngudi me lam dung ruou, bia thi sé gay
d6c cho thai nhi, co thé gay di tat & tré.
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? 9. Mét don vi cdn tuong duong femconier

10 mL (hodc 7,89 gam) ethanol Nhiéu tai nan giao thong nghiém
nguyén chét. Theo khuyén céo trong xdy ra do lam dung ruou, bia.
clia nganh y té, @& dam bao strc Hién nay, nhiéu quéc gia, trong d6 c6
khoé méi nguéi truéng thanh Viét Nam nghiém cam sirdung rugu,
khéng nén uéng qué 2 don vi cén bia khi diéu khién cic phuong tién
méi ngay. Vay méi ngudi truéng giao thong va xi phat nghiém khdc
thanh khéng nén uéng quéa bao 6 vi nhiing nguai vi pham.
nhiéu mL ruou 40°mét ngay?

@ oitu crE
1. Hydrate hoa alkene
Cac alcohol cé thé duoc diéu ché bang phan (rng hydrate hoa alkene. Phuong phap
nay duoc str dung phé bién trong cong nghiép dé diéu ché ethanol:
CHy=CH, + 1,0 %+, ¢ 1. oH
2. Pidu ché ethanol béng phuong phap sinh hoa

Khi 1&n men tinh bét, enzyme sé phan giai tinh bét thanh glucose, sau do glucose sé

chuyé hoa thanh ethanol: oo
(CgH400g),, + NH,0 ————>nCgH,,0,

tinh bét glucose
CH120—I1%, 2C,H,OH +2C0,
glucose
Ngoai cac san pham chra tinh bét (gao, ngé, san,...), nguai ta con str dung cac phé
phém clia céng nghiép duéng, ché pham thuy phan cellulose, ... dé san xuét ethanol.
Phuong phap sinh hoé dugc sir dung phé bién dé san xuat cac d6 uéng co con, diéu
ché ethanol lam nhién liéu sinh hoc.

3. Diéu ché glycerol
Trong c6ng nghiép, glycerol duoc tdng hop tir propylene theo so dd sau:
Cl - Cl, H20 NaOH
CH,=CHCH, by CHz—CH-gHZ packicod Hz—-gH~gH2 R gHz—gH—gHz
1 | H Cl H H OH

Ngoai ra, glycerol con thu duoc khi thuy phan chét béo trong qua trinh san xuét
xa phong.

10.Viét phuong trinh hoa hoc clia cac phan tng trong so d6 diéu ché glycerol tir
propylene.
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Alcohol 1a nhitng hop chat httu co trong phan t&r cé chira nhém —OH lién
két voi nguyén tir carbon no.

Céng thirc téng quat ctia alcohol no, don chirc, mach hd: C H,,, , ;OH (nz1).
Bac clia alcohol 1a bac ctia nguyén tir C lién két véi nhom —OH.

So véi hydrocarbon va dan xuét halogen c6 phan tir khéi twong duong, cac
alcohol thudng cé nhiét @6 séi cao hon va dé tan trong nudc.

Tinh chét hoa hoc:
ROH —", RONa; ROH + 0, -5 CO, + H,0

+CuO, P,
o Jesou e ROR R-CH,~OH *©%.%, R_CH=0
5 alkene’ R_?H_R' o5 R’%_R'
o

Biéu ché ethanol tir C,H, hoac tir tinh bét (1én men). Biéu ché glycerol tir
propene.

EM CO THE
« Giai thich duoc nguyén nhan nhiét do séi cla alcohol cao hon so voi

hydrocarbon, dén xuét halogen cé phan tir khéi tuong duong; tinh tan trong
nuéc va cac tinh chat hoa hoc déac trung cla alcohol.

e SUr dung phu hop nguén nhién liéu sinh hoc tir ethanol gép phan bao vé

méi trudng.

« Biét duoc tac hai clia ruou, bia va @b uéng cé cén, tir @6 tranh lam dung cac
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MUCTIEU

Néu dugc khéi niém vé phenol, tén goi, cong thiic cdu tao mot s6 phenol don gian, dac diém
cdu tao va hinh dang phan tir ctia phenol.

Néu dugc tinh chét vat li ca phenol.

Trinh bay duoc tinh chat hod hoc co ban cia phenol: phan ting thé H & nhém —OH, phan ting
thé ¢ vong thom.

Thuc hién duoc (hodc quan sat video, hodc qua md ta: thi nghiém cia phenol véi sodium
hydroxide, sodium carbonate, vi nudc bromine) vdi HNO, ddc trong H,S0, dac; md ta hién
tugng thi nghiém, gidi thich duoc tinh chat hod hoc cia phenol.

Trinh bay dugc ding dung cta phenol va diéu ché phenol (tircumene va tirnhya than da).

@

Catechin la mét hgp chdt phenol ¢ trong
Id ché xanh. Catechin ¢6 tdc dung chéng
oxi hod, diét khudn, khdng viém, ngan
ngtra mét s6 bénh vé tim mach, cao huyét
dp, tiéu hod, lam chdm qud trinh lao hod,...
Vay hop chdt phenol la gi va c6 cdc tinh
chdt dac trung nao?

HO (o]
=
OH
OH

Catechin

@ ruii niEm

Phenol la nhitng hop chét htru co trong phan
tlr c6 nhom —OH lién két truc tiép voi nguyén tir
carbon clia vong benzene.

Hop chét phenol don gian nhét cé cong thirc 1a
CgH5OH cling c6 tén goi riéng la phenol.

Tén théng thudng clia mét s6 phenol:

OH OH OH
o o" G
Hs
phenol o-cresol m-cresol
OH
;Hs
p-cresol

hydroquinone

s IET )
(Cachop chét thién nhién chita phenol
Trong tu nhién, cic hap chat phenol ton
tai khd phé bién trong nhiéu loai thuc vt.
Vidu:

& &

thymol eugenol methyl
(tinhddu  (tinhddu  salicylate
xahuong)  huongnhu)  (tinh ddu
loc dé xanh)
OH
@ vitamin E (dau thuc vat)
H
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@ oic piEm cAu TAO CUA PHENOL
éH
a) b)
Hinh 21.1. Céng thirc cdu tao (a) va mé hinh phan tir (b) ctia phenol

Trong phan t phenol, do anh hudng clia véng benzene nén lién két O-H clia phenol
phan curc manh hon so véi alcohol, vi vay phenol thé hién tinh acid yéu.

Ngoai ra, do c6 vong benzene nén phenol cé thé tham gia phan tng thé nguyén tr
hydrogen ctia vong benzene.

5

éﬂ =) Thé H (tinh acid)

&

msp ThE nguyén tr H
clia vong benzene

D) in cHAT VAT L

O diéu kién thuang, phenol 1a chét ran khong mau, néng chay & 43 °C, s6i & 181,8°C.

Phenol it tan trong nudéc & diéu kién thurong (d6 tan trong nudc & 25 °C: 8,42 g/100 g
nudc), tan nhiéu khi dun nong (tan v6 han & 66 °C); tan 6t trong cac dung méi hiru co
nhu ethanol, ether va acetone. Phenol déc va co thé gay bong khi tiép xuc véi da nén
phéi can than khi str dung.

(@ TinH CHAT HOA HoC
1. Phan trng thé nguyén tir H cia nhém —OH (tinh acid cta phenol)
Trong dung dich nuéc, phenol phan li theo can bang sau:
CHsOH + H,0 = C,H,0~+ H,0*
ion phenolate
Phenol la mét acid yéu, dung dich phenol khéng lam déi mau quy tim.
Phenol c6thé phan trng dwoc véi kim loai kiém, dung dich base, muéi sodium carbonate, ..
Vidu:  CgHgOH + NaOH — CgH,ONa + H,0
CgHsOH + Na,CO, == C¢H.ONa + NaHCO, (1

(1) Phenol c6 tinh acid manh hon nic hai cua carbonic acid (H2C03) nén cothé phan trng duoc
véi muéi carbonate.
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[ Nghién cru phan (ng cua phenol véi dung dich NaOH va dung dich Na,CO,
Thinghiém phenol tac dung voi dung dich NaOH va véi \
dung dich Na,CO, dugc tién hanh nhu sau:

— Cho vao hai éng nghiém, méi 6ng nghiém khoang Dung . .__Dungdich
1 mL dung dich phenol bdo hoa (c6 mau tréng duc). ﬂg;* i I Nazz;O;

— Cho khoang 1 mL dung dich NaOH 2 M vao éng  2m
nghiém (1) va lac déu.
— Cho khoang 1 mL dung dich Na,CO, 2 M vao éng

nghiém (2) va lac déu. ) @
Ca hai 6ng nghiém déu quan sat duoc dung dich tir Dung dich phenol bo hoa
mau tréng duc chuyén sang trong suét. Hinh 21.2. Thi nghiém phén
G ’ ung cda phenol voi dung dich
Hay giai thich cac hién tuong xay ra. NaOH v dung dich Na,CO5

a 1. Hay giai thich tai sao phenol c6 thé phan (g duoc véi dung dich NaOH con
alcohol thi khéng phan (ng voi dung dich NaOH.

2. Phan (g thé & vong thom
Phenol c6 thé tham gia phan tng thé nguyén tr hydrogen clia vong benzene. Phan
(rng thé uu tién vao vi tri 2, 4 va 6 (ortho va para).

a) Phan (ing bromine hod OH
Phenol phan (ng véi nudc +13Br, e Br. + 3HBr
bromine tao san phém thé
2,4,6-tribromophenol ¢ dang
ket tila mau trang. 2,4,6-tribromophenol (két tia tring)
Do anh huéng clia nhém —OH, phan (ing thé nguyén tir hydrogen & véng benzene clia
phenol xay ra dé dang hon so véi benzene.

_ Phan rng ctia phenol v&i nwréc bromine 4
Phan (ng clia phenol véi nudc bromine dugc tién /
hanh nhu sau:

— Cho khoang 1,0 mL dung dich phenol 5% véo éng
nghiém.

— Nhé vai giot nuéc bromine béo hoa vao éng nghiém,
Jac déu. Nudc bromine mét mau va xuét hién két tia
tréng.

Hay gidi thich hién tuong xay ra va viét phuong trinh .

hoé hoc cua phan (rng. wilds f;i;? ;Z'mpi':" i

IS

131



https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647

1 g ‘!‘ 1 g Tailieu_com

? 2. So sanh diéu kién phan ung bromine hoa vao vong benzene clia phenol va
benzene. Tur d6, rat ra nhan xét kha nang thé nguyén tir hydrogen & vong
benzene clia phenol so véi benzene.

3. Viét phuong trinh hoa hoc clia phan ting xay ra khi cho 4-methylphenol tac dung
VGi nuéc bromine.

b) Phan tng nitro hoa

Phenol phan (ng véi dung dich nitric acid dac trong dung dich sulfuric acid dac tao
thanh san pham 2,4 6-frinitrophenol (picric acid):

OH OH
@ HNO, 8¢, H,SO, dic, ©° ON NO,
NO,
2 4 6-trinitrophenol

Nghién ctru phan tng nitro hoa phenol —téng ho'p picric acid
Thi nghiém nitro hod phenol dugc tién hanh nhur sau:
~Cho 0,5 g phenol va khoang 1,6 mL H,SO, dac vao éng nghiém, dun nhe hén hop
trong khoang 10 phut dé thu duoc chét Iong déng nhét.
— D& ngudi éng nghiém rdi ngam binh trong céc nudc da.
—Nho tir tir 3 mL dung dich HNO, déc vao hén hop va lac déu. Nut bang bong tam
dung dich NaOH.
— Bun cach thuy hdn hop trong néi nudc néng 15 phut.
— Lam lanh hén hop rdi dem pha loéng hén hop voi khoang 10 mL nudc cét, picric
acid két tia & dang tinh thé mau vang.
Hay giai thich hién tuong xdy ra va viét phuong trinh hoé hoc cia phén ting.
Chd y: Thi nghiém thurc hién trong ti hét hodc noi thoang khi. Cén than trong khi
lam viéc v6i dung dich HNO, dac va dung dich H,SO, dac.

& unG nune
Sén xuét San xuét San xuéat San xuét
mi pham to soi chéat déo phém nhuém

M6t s6 (ing dung clia phenol

San xuét San xuat San xuét
dugc pham thudc sat tring thuéc diét co
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femcosier

Phenol dugc sif dung chil yéu lam nguyén liéu dé téng hop cdc vat liéu nhua, chét déo, to soi. T phenol
tdng hop bisphenol A dé san xudt nhua polycarbonate; téng hop cycdohexanol dé san xudt nylon-6,6; nhya
phenolformaldehyde;...

@méu CHE

Phenol dugc téng hop tir cumene (isopropylbenzene) bang phan ng oxi hoa boi
oxygen réi thuy phan trong méi truong acid thu duoc hai san pham la phenol va
acetone: OH

o
1.0,
. © . H;,C)kCHa

2. Dung dich H,S0,

cumene phenol acetone
Hién nay, phan I6n phenol va acetone déu duoc san xuét trong cong nghiép theo
phuong phap nay.

Ngoai ra, phenol con dugc diéu ché tir nhyra than da.

0 Suru tam, tim hiéu théng tin va trinh bay mét s6 tmg dung ctia phenol trong doi séng
va trong san xuét.

EM DA HOC N L& EM CO THE
« Phenol la nhitng hop chét htu co trong phan « Tuan thi cac quy

tlr c6 nhom —OH lién két truc tiép voi nguyén tr | tic vé an toan
carbon ctia vong benzene. khi lam viéc voi

« Phenol la chét rén, khéng mau, it tan trong nudc | phenol.
& diéu kién thuéng, tan nhiéu khi dun nong, c6 | Suu  tam  mét
tinh ddc, cé thé gay bong khi tiép xtc véi da. s6 san pham co
« Tinh chat hoa hoc clia phenol: phenol trong thanh

Phenol 6 tinh acid yéu. phan R dé  trinh

— Phan (ing thé & vong benzene. bay, V& ac. tng
8 . ‘ dung da dang cua

« Phenol duoc dung lam nguyén liéu dé san xuét phenol trong cuéc

chét déo, to soi, mi pham, dugc pham, phdm séng.

nhuém, thudc sat trung, thuée diét cd, ...

Phenol dugc diéu ché tir cumene, nhua than da.
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ON TAP. CHUONG 5

@ HE THGNG HOA KIEN THUC

o
®

Alkane

Arene

Alkene

Cumene

R-X NaOH/C,H;OH, to
—

(X =cl,Br)

SO
R-OH

H,SO, dac, tt—>

RONa

Aldehyde

Ketone

[

NaOH

PHENOL B,

Nhyra than da

AT
X

| 1.H,S0, d4c

Alkene I

OH
Bg¢,Br

Br

2. HNO, déc

Picric acid |
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@ wven TP

Cau 1. Cho cac hop chat: hexane, bromoethane, ethanol, phenol. Trong sb cac hop chét nay,

hop chét tan tét nhét trong nuéc la

A. hexane. B. bromoethane. C. ethanol. D. phenol.

Cau 2. Phan tng thuy phan dén xuét halogen trong méi trrong kiém thudc loai phan tmg gi?
R-X + OH™—— R-OH + X~

A. Phan (ing thé. B. Phan ung cong.

C. Phan (rng tach. D. Phan ting oxi hoa.

Cau 3. Cho cac phat biéu sau vé phenol:
a) Phenol cé nhiét a6 séi cao hon ethanol.
b) Phenol tac dung duoc véi dung dich NaOH.
c) Phenol phan (rng dugc véi dung dich Na,CO,.
d) Phan Ung thé vao vong thom clia phenol dé hon thé vao veng benzene.
Trong sé céc phat biéu trén, sb phat biéu dung la
A1 B.2. C.3. D. 4.
Cau 4. Xylitol Ia mét hop chét hitu co duoc st dung nhu mét chét tao ngot tu nhién, co
vi ngot nhu dwéng nhung cé ham lugng calo thap nén dugc dua thém vao cac san pham
ch&m séc rang miéng nhur keo cao su, keo bac ha, thuc phém &n kiéng cho ngudi bj bénh
tiéu duéng. Xylitol co cong thire céu tao nhur sau:
OH

Hi H
H OH

a) Xylitol thudc loai hop chét alcohol don chirc hay da chirc?
a) Dy doan xylitol ¢ tan tét trong nuéc khéng? Giai thich.
Cau 5. Hop chét X hién nay duoc str dung phé bién trong céng nghiép lam lanh dé thay
thé CFC do X khéng gay hai dén tang ozone. Biét thanh phén clia X chira 23,08% C,
3,84% H va 73,08% F vé khéi lwgng va cé phan tir khéi la 52. Hay xéc dinh céng thirc
chu tao clia X.

Cau 6. Geraniol la mét alcohol khéng no cé trong tinh dau hoa héng, tinh dau sa va nhiéu

loai tinh dau thao méc khac.
HQ/\)\/\)\

Coéng thurc cau tao clia geraniol
a) Geraniol thudc loai alcohol bac may?
b) Geraniol dugc hoa tan vao ethanol ciing mét s6 huong liéu khac @é lam nudc hoa. Hay
gidi thich tai sao geraniol tan tét trong ethanol.
Cau 7. Thuc hién phan tng tach nuéc cac alcohol ¢é cung céng thirc phan tr CsH,,OH
thu duoc san pham chinh la 2-methylbut-2-ene. Hay xac dinh céng thirc cAu tao clia cac
alcohol nay.
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@ HOP CHAT CARBONYL -

CARBOXYLIC ACID

HOP CHAT CARBONYL

MUCTIEU

— Néu duc khdi niém hop chat carbonyl (aldehyde va ketone).

— Goi dugc tén theo danh phap thay thé mt s6 hop chat carbonyl don gian (C1-C5), tén thong
thutng mét vai hop chat carbonyl thuing gap.

— Mo td duoc dac diémlién két cdia nhom chiic carbonyl, hinh dang phan tif cia methanal, ethanal.

~ Néu dugc dac diém vé tinh chat vatIi (trang théi, nhiét do sdi, tinh tan) cia hop chét carbonyl.

~ Trinh bay dugc tinh chat hod hoc cia aldehyde, ketone: phan ting khi (véi NaBH, hodc LiAIH,;
phén ting oxi hod aldehyde (vdi nutdc bromine, thudc khirTollens; Cu(OH),/OH"); phan ing cong
vao nhém carbonyl (vdi HCN); phén tng tao iodoform.

— Thuc hién duoc (hodc quan st qua video, hoac qua mo ta) cac thi nghiém: phan ting tréng bac,
phan ting vi Cu(OH),/OH", phan ting tao iodoform ti acetone; mo ta hién tugng thi nghiém,
gidi thich tinh chat hod hoc cia hop chét carbonyl va xéc dinh hap chét c6 chiia nhém CH, (0"

— Trinh bay duoc ting dung ctia hop chat carbonyl va phuang phap diéu ché acetaldehyde bang
cach oxi hod ethylene, diéu ché acetone tif cumene.

Céc aldehyde, ketone tao nén mui thom déc trung cla céc loai ddng vét va thuc vat. Nhiéu
aldehyde, ketone déng vai tré quan trong déi voi co thé: té bao trong véng mac giup mét tiép
nhén anh sang duoc tao thanh tir aldehyde, cac hormone gioi tinh nam va nir la cac ketone.
Vé&y, hop chét carbonyl la gi va chiing c6 nhimg tinh chét nao?

@ KAl NIEM, DANH PHAP
1. Khai niém
Hop chét carbonyl 1a cac hop chét hitu co trong phan tir co chira nhom chirc carbonyl
( >C=O ). Nhém chtrc carbonyl cé trong aldehyde, ketone,...

Aldehyde 1a hop chéat htru co c6 nhém —CHO lién két v6i nguyén tr carbon (trong gc
hydrocarbon hoac ~CHO) hoac nguyén ttr hydrogen.

Ketone Ia hop chathtu co c6 nhém >C=0 lién két véi hai géc hydrocarbon.
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_’ : N CH=0 - _’%

Hinh 23.1. Cinnamaldehyde la mét hop chat Hinh 23.2. Menthone la mét hop chét ketone

aldehyde co trong tinh dau qué 6 trong tinh dau bac ha
Jemcomier
Trong ty nhién, cac hop chdt chira nhom chifc aldehyde va ketone tén tai kha phd bién trong tinh déu cda nhiéu
loai cay co.

R

(tinhddu chanh)  (tinh ddutiato)  (tinh ddu khuynh diép)

2. Danh phap

a) Danh phép thay thé
Tén goi theo danh phap thay thé clia aldehyde don chirc va ketone don chtrc:
Tén aldehyde i T i
Vi du: CHy~CH,~CH=0

\propanal Ci

Tén ketone
1 23 & B
VI dy: CHy~C~CH-CH,~CHy )
9 \ Pentan-2-one/

Cha y:
— Mach carbon Ia mach dai nhét chira nhém >C=0.

— Mach carbon duoc danh sé tir nhém —~CHO (d6i véi aldehyde) hoéc tur phia gan nhom
>C=0 hon (d6i v6i ketone).

— D6i véi ketone, néu nhom SC=0 chi cé mét vi tri duy nhét thi khong can sé chi vi tri
nhém >C=0.

— Néu mach carbon c6 nhanh thi can thém vi tri va tén nhanh & phia truéc.
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4 3 2 1 4 3 2 1
Vi du: HCHO  CH4CHO CHa(fHCHzCHO CH,=CHCH,CHO
CHj
methanal ethanal 3-methylbutanal but-3-enal

1 .23 4 5 1 .23 4 5
cmﬁcm CH3CCH,CH;  CH3CCH,CH,CH;  CH3CCH,CH=CH,
3 ]
propanone butanone pentan-2-one pent-4-en-2-one
b) Tén goi théng thudng
Mét sé aldehyde, ketone don gian duoc goi theo tén théng thuong cé nguén gée lich
sr. Tén théng thuéng clia cac aldehyde cé ngudn gée tir tén clia acid tuong Ung.

Vidu: HCHO aldehyde formic (formaldehyde)
CH,CHO aldehyde acetic (acetaldehyde)
CgHsCHO aldehyde benzoic (benzaldehyde)
CH,COCH, acetone

a1. Viét cac cong thirc cau tao va gol tén theo danh phap thay thé ctia hop chat
carbonyl c6 cong thirc phan tir C,H,O
2. Viét cong thire cAu tao clia cac hop chét carbonyl c6 tén goi dudi day:

a) propanal; b) 3-methylbut-2-enal;
c) pentan-2-one; d) 3-methylbutan-2-one.
@ oic piEm ciu TAo
Lién két d6i C=0 phan cuc vé phia nguyén tir oxygen (Hinh 23.3).
5 &
~120 =0 [
Hinh 23.3. Céu tric ¢ 28 . €
nhoém carbony! a) methanal b) ethanal c) acetone

Hinh 23.4. M6 hinh phan tir ciia mét sé hop chét carbonyl

QD 1inH cHAT VAT L

(| Cho biét cac hop chét dudi day c6 khéi luong phan tir gan tuong duong nhau va
c6 nhiét d6 séi nhu sau:
CH3CH2CH2CH3 CH3;CH,CHO CH3CH,CH,0H
ts (°C): =0.5 49 97,1
So sanh nhiét d6 soi clia hgp chat carbonyl véi alkane va alcohol c6 khéi Iugng
phan tir tuong duong. Dua vao kha néng tao lién két hydrogen va sur phan cuc clia
phan tir dé giai thich.
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Cac aldehyde, ketone c6 nhiét d6 séi cao hon céc hydrocarbon cé khéi Iugng phan
tlr twong duong do trong phan tr chira nhom carbonyl phan cuc lam cho phan tir
aldehyde, ketone phan circ nén cé nhiét 6 séi cao hon.

O nhiét @6 thuéng, cac aldehyde co phan tir khéi nhé (methanal, ethanal) & trang thai
khi, cac hop chéat carbonyl théng dung khac & trang thai I6ng.

Céc aldehyde, ketone c6 mach carbon ngén tan t6t trong nudc. Khi sé nguyén tir
carbon tang thi @6 tan clia hgp chét carbonyl giam dan.

Bang 23.1. Nhiét d6 séi va tinh tan cda mét sé hop chét carbonyl (1)

HCHO methanal =21 tan vé han
'§. CH,CHO ethanal 20 tan vé han
g CH,CH,CHO propanal 49 20

CH,CH,CH,CHO butanal 76 7

CH,COCH, propanone 56 tan vé han
é CH,COCH,CH, butanone 80 26

CH,CH,COCH,CH, | pentan-3-one 101 5

TiNH CHAT HOA HOC

1. Phan g khur

Céchop chét carbonyl bj khtr bai cac tac nhan khir nhu NaBH,, LIAIH,,... (ki hiéu: [H]) tao
thanh cac alcohol tuong ting: aldehyde bj khir tao thanh alcohol bac |, ketone bj khir
tao thanh alcohol bac II.
Vi du: CH3CH=0 + 2[H] — CH3CH,0H; CHa—ﬁ—CHg * 2[H] — CHy-GH-CHy
ethanal ethanol OH
propanone propan-2-ol

a 3. Khir cac hop chét carbonyl sau béi NaBH,, hay viét cong thirc cau tao clia cac

sé&n pham:
a) propanal; b) 2-methyibutanal;
c) butanone; d) 3-methylbutan-2-one.

N Nguén: Organic chemistry, William H. Brown, Cengage Learning, 2018.
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Zemcosier
Muscone I hop chét ketone tao nén mui thom ddc trung clia xa huong va dugc st dung phd bién trong cing
nghiép nudc hoa, my pham va y hoc. Trudc day, xa huong tu nhién duoc Iy tir tuyén thom cta huou xa.
Tuy nhién, dé bao vé loai huou xa, ngay nay xa huang dugc téng hop bang con dubng hod hoc. Dudi day la mot
phuong phap tong hop muscone, trong d6 giai doan déu la phan tng khi hgp chét ketone thanh alcohol bdi tac
nhan khitNaBH,. —

o
o OH y
NaBH, quaqud trinh
C = #tth e
trung gian 3

ketone alcohol muscone huou xa

2. Phan Ung oxi hoa aldehyde
Aldehyde dé bj oxi hoa boi cac tac nhan oxi hoa théng thuong nhu: BryH,O,
[Ag(NH,),]JOH, Cu(OH),/OH-,...
a) Oxi hoa aldehyde boi nwéc bromine
Aldehyde bj oxi hoa boi nudc bromine tao thanh carboxylic acid
Vi dy: CH,CHO + Br, + H,0 —» CH,COOH + 2HBr
b) Oxi hoé aldehyde béi thuéc thir Tollens
Thuée th(r Tollens la phirc ghét clia jon Ag* voi ammonia, c6 cong thirc
[Ag(NH,),JOH. lon Ag* trong thudc thir Tollens dong vai tro 1a chat oxi hoa:
RCHO + 2[Ag(NH,),]OH <t RCOONH, + 2Ag + 3NH, + H,0
Vidu:  CH,CHO +2[Ag(NH,),JOH - CH,COONH, + 2Ag + 3NH, + H,0

Phan (ring tao thanh 16p bac sang bong bam vao binh phan &g, vi vay phan (ng nay
con duoc goi la phan ting trang bac.

Ketone khéng bi oxi hoa béi thuée thr Tollens, vi vay c6 thé dung thuéc thir Tollens dé
phan biét aldehyde véi ketone va cac hop chéat khéc.

@ Thi nghiém phan timg cta aldehyde v&i thubc thir Tollens

Chuan bi: dung dich CH,CHO 5%, dung dich AgNO, 1%, dung dich NH, 5%, céc

nudc néng, 6ng nghiém.

Tién hanh:

~ Cho khoang 1 mL dung dich AgNO, 1% véo éng nghiém, thém vai giot dung dich
NaOH 10%.

~ Thém tir tr dung dich NH, 5% vao 6ng nghiém va lac déu dén khi két tia tan
hoan toan.

— Nhd vai giot dung dich CH,CHO 5% vao éng nghiém, lac déu.
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~ Dat 6ng nghiém véo cée chira nudc nong (khoang 70 — 80 °C), @& yén khoang
5 pht.

Gidi thich hién tuong quan sét dioc va viét phirong trinh hod hoc cia phén ting

xay ra.

c) Oxi hoé aldehyde bang copper(ll) hydroxide
Aldehyde c6 thé bj oxi hoa bai copper(ll) hydroxide Cu(OH), trong méi trnrong kiém khi
dun néng tao thanh két tta copper(l) oxide (Cu,0) mau d6 gach:
RCHO + 2CU(OH), + NaOH —“> RCOONa + Cu,0 + 3H,0

C ) Nghién ctru phan ting oxi hoa aldehyde bang copper(ll) hydroxide
Thi nghiém oxi hoa CH,CHO béng Cu(OH), dugc tién  cHicHo
hanh nhu sau: J
— Chokhoang 0,5 mL dung dich CuSO, 5% va khoang
1 mL dung dich NaOH 10% vao éng nghiém, lac déu

hén hop.
— Thém khoang 1 mL CH,CHO 5% vao 6ng nghiem, —
lac @éu éng nghiém.
— Bun néng nhe éng nghiém trén ngon Itra dén cén.
Hén hop phan (ing chuyén dan tir mau xanh lam i
sang mau do gach.
Tra 161 cau hoi va thuc hién yéu céu sau:
Hinh 23.6. Phan tng cla

1. Khi cho dung dich CuSO, vao dung dich NaOH, hén CH.CHO véi CuSO
hop tao két tia mau xanh lam, két tlia d6 & chét gi? trong dung dich NaOH
2. Viét phurong trinh hoa hoc clia cac phan tng xay ra
trong thi nghiém trén.

a 4. Viét phuong trinh hoa hoc clia phan g gitra HCHO v6i céc tac nhan sau:
a) Thuéc thir Tollens; b) Cu(OH),/NaOH.

3. Phan (rng cong
Hop chét carbonyl c6 thé tham gia phan trng céng véi HCN vao lién két G6i C=0.

&+ 6 OH
=0 +H-CN — ¢
>C . 7/7XCN
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Vi du: CHa CHa_ /OH
=0+ HCN
H/: = H/C “\CN

CHa H,C___OH
~_C=0+HCN —» SNe
CHg HsC” “CN

4. Phan (rng tao iodoform
Céc hop chét aldehyde, ketone cé nhém methyl canh nhém carbonyl cé thé phan tung
V6i I, trong méi truong kiém.
Vidy: CoHs —g-CHs +3I, + 4ANaOH —— CzH5—E-0Na + CHI; + 3Nal + 3H,0

Iodoform
(két tia mau vang)

CH,-CHO + 3, + 4NaOH ——> H-COONa + CHI, + 3Nal + H,0
Phan (rng tao san pham két tla iodoform nén phan tng nay duoc goi la phén dng
iodoformva dwgc dung dé nhan biét cac aldehyde, ketone co nhém methyl canh nhém
carbonyl.
(| Nghién ctru phan ing tao iodoform tir acetone g <tone
Phén (rng tao iodoform tir acetone duoc tién hanh
nhu sau:
— Cho khoang 2mL dung dich |, béo hoa frong Kl vao
éng nghiém. —_—
— Thém khoang 2 mL dung dich NaOH 2 M.
— Thém tiép khoang 0.5 mL acetone vao hén hop I{KI
trén va léc déu 6ng nghiém, quan sat théy xuéthién  NaOH
két tlia mau vang.

Viét phuong trinh hoé hoc cua phan ting xay ra. Lok m

&

5. Hoan thanh cac phan (rng sau:

a) HCHO + HCN —» b) CH,COCH(CH,), + I, + NaOH —*
6. Trong cac hop chat sau, hop chét nao tham gia phan tng iodoform?

a) methanal; b) ethanal;

c) butanone; d) pentan-3-one.
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@ uine oune

Ung dung clia mét s6 aldehyde va ketone

Formaldehyde Acetaldehyde Acetone

| |
FT T 71 i 1 —
San San  San  San  Bao San  Sanxudt  San  Dung San xudt San xuét

xut  xudt xudt xudt quan  xult acetic xudt méi  bispheno-A  chloroform
vat keo son chdt miu acetic anhydride  hoa

ligu  dan né sinh acid chét
nhua vat khac

{ Hay tim hiéu va trinh bay (rng dung clia mét s aldehyde.

]

a) Keo phenolformaldehyde b) Céc vat dung duoe san ¢) Cac méu sinh vét duoc
ding Im;% coéng nghiép xuét tir nhua melamine béo quan trong formol
dén

Hinh 23.8. Mét s6 tng dung cta formaldehyde

femcosier
Mot lugng nho acetone dugc tao ra trong co thé con ngudi qua qua trinh chuyén hod chét béo khong hoan toan.
0 ngudi khoé manh, acetone duac hinh thanh & gan va duoc chuyén hod gén nhu hoan toan, chi ¢ mot luong rét
nh xudt hién trong nudc tiéu. Sy hién dién cia acetone bat thuting trong nudc tiéu Ia mot dau hiéu cia bénh tiéu
duing va dugc phét hién qua viéc xét nghiém nudc tiéu (chi s6 KET).

@ oitu che

M6t s6 hop chéat carbonyl duoc téng hop trong céng nghiép bang phuong phap oxi
hoa céac hydrocarbon, oxi hoa ethylene thanh acetaldehyde, oxi hoa cumene thanh
acetone (quy trinh cumene, xem Bai 21. Phenol).

Vi du: OH
2CH,=CH, + 0, P00 | 501 CHO | — 10 BHBO0H; +
2. Dung dich H,SO,
Cumene
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EMDAHOC

« Aldehyde la hop chat hitu co c6 nhém —CHO lién két véi nguyén tlr carbon
(trong géc hydrocarbon hodc ~CHO) hoéc nguyén tlr hydrogen.

Ketone Ia hop chét hiru co c6 nhom >C=0 lién két voi hai gée hydrocarbon.
« Tén goi theo danh phap thay thé:
Aldehyde don churc:

[
« Céu truc nhém carbonyl: ~1 =0

* Cac aldehyde, ketone cé nhiét d6 séi cao hon cac hydrocarbon co
phan tir khéi tuong duong. Cac aldehyde, ketone c6 mach carbon ngan tan
tét trong nuéc.

Phan trng khir:  Aldehyde + 2[H] — Alcohol bac |
Ketone + 2{H] —— Alcohol bac Ii
Phan rng oxi hoa aldehyde Aldehyde Ll» Carbogllc acid

Phan (rng cong: ? _0 +H-CN —> \C<CN

Phan Lrng tao iodoform:

+ CHI; + 3Nal + 3H,0
ITodoform
(két tta mau vang)
U’ng dung cla aldehyde va ketone: formaldehyde dung dé san xuat vat liéu
nhua, keo dan, son, chat nd, bao quan mau sinh vat,...; acetaldehyde dung
@é san xuét acetic acid, acetic anhydride, ...; acetone dung lam dung méi,
san xuét chloroform, bisphenol-A, ...

Diéu ché aldehyde va ketone bang cach oxi hoa hydrocarbon.

EM CO THE

« Van dung céac kién thic vé hop chéat carbonyl d@é giai thich: cac tng dung
clia cac aldehyde, ketone trong cuéc séng nhu qua trinh san xuét guong,
lam dung méi,...

« Tim hiéu vé& ng dung cac hop chét aldehyde, ketone c6 trong tu nhién va
vai tro clia mét sé aldehyde, ketone quan trong trong co thé nguéi.
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CARBOXYLICACID

MUCTIEV

~ Néu duoc khai niém vé carboxylic acid.

— Viétduoc cong thic cau tao va goi tén mtso acid theo danh phap thay thé (C1-C5) va, mgt
vaiacid thudng gap theo tén thong thudng.

Trinh bay dugc déc diém ciu tao va hinh dang phan tif acetic acid.

Néu va gidi thich duoc dac diém vé tinh chat vat i (trang thai, nhiét d si, tinh tan) cia
carboxylic acid.

Trinh bay duoc tinh chat hod hoc co ban clia carboxylic acid: Thé hién tinh acid (phan ing
véi chat chi thi; phan ting vdi kim loai, oxide kim loai, base, mudi) va phan g ester hod.
Thuchién duoc thinghiém vé phan ting ctia aceticacid (hoac citric acid) véi quy tim, sodium

b (hoac calcdum carb ) ium; diéu ché ethyl acetate (hodc quan sat
qua video thi nghiém); mé ta dugc cac hién tugng thi nghiém va giai thich duoc tinh chdt
hoa hoc cia carboxylic acid.

Trinh bay duoc tng dung cia mét s8 carboxylic acid thong dung va phuong phap diéu ché
carboxylic acid (diéu ché acetic acid bang phuong phap Ién men gidm va phan ting oxi hod
alkane).

Vi chua cia gidm va cdc logi qud nhu khé, chanh, tdo, me,... déu duoc tao béi carboxylic acid. Vay
[ carboxylic acid chira nhém chife nao va ¢6 cdc tinh chat ddc trung gi?

@HHAI NIEM, DANH PHAP
1. Khai niém

() Nhiéu carboxylic acid tn tai frong tr nhién. Hay nhan xet Gac iém chung vé cAu

tao clia cac carboxylic acid dudi day:

-
HCOOH (A =) CHyCO0H
formic acid n acetic acid
(c6 trong noc kién) e 3 | = (c6 trong gidm)
g

" O0H

et a *> Lo
i 063:‘: o k oxalic acid

4 (c6 trong qua khé)

Carboxylic acidla cac hop chat hitu co trong phan tir co
nhém —~COOH lién két voi nguyén tir carbon (trong géc n
hydrocarbon ho&c ~COOH) hoac nguyén tir hydrogen.  carboxylic acid

~p nhom carboxyl

145



https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647

1 ; ‘!‘ 1 g Tailieu_com

Céng thire clia céac carboxylic acid don chirc thuong duoc viét & dang thu gon la
RCOOH.

VI dy: CH,COOH, CH,=CHCOOH, CgH;COOH.
2. Danh phap
a) Danh phép thay thé
Tén theo danh phap thay thé clia carboxylic acid don churc:

Vi du: HCOOH CH,CH,CH,COOH CH,=CHCOOH
methanoic acid butanoic acid propenoic acid
Cha y:
— Mach chinh la mach carbon dai nhat chira nhém ~COOH va duoc danh sb bét dau tir
nhém —COOH.
— Néu mach carbon c6 nhanh thi can thém vi tri va tén nhanh & phia trudc.
3 2 H 40 DR 4 32 1
Vidu:  CHs-CH-COOH CH;-CH-CH,-COOH CH3—(|}=CH -COOH
&, Hy CHy
2-methylpropanoic acid 3-methylbutanoic acid 3-methylbut-2-enoic acid

b) Tén théng thuong
Tén théng thuong clia carboxylic acid thuwong xuat phat tir nguén géc tim ra chung

trong tu nhién.
Bang 24.1. Tén theo danh phép thay thé, tén thong thuong clia mét sé carboxylic acid va
nguén gée cua tén goi
HCOOH methanoic acid formic acid formica (La-tinh): con kién
CH,COOH ethanoic acid acetic acid acetum (La-tinh): giam an
CH,CH,COOH propanoic acid propionic acid ::;':'::::Z"::;
CH,[CH,],,COOH | hexadecanoic acid palmitic acid palma (La-tinh): cay co
AR ZA stear (Hy Lap):
CH,[CH,];,sCOOH | octadecanoic acid stearic acid ehi Bas dang rin
C4H:COOH phenylmfthanou: Y benzoin: tén mét loai
acid nhua cay
HOOC-COOH ethanedioic acid owlicacid | @IS tenmot chi caa
thyre vat
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a 1. Viét céc cong thirc clu tao va goi tén theo danh phap thay thé clia céc acid co

cong thirc C,Hy;COOH.
2. Viét cong thirc cau tao clia cac carboxylic acid ¢6 tén goi dudi day:
a) pentanoic acid; b) but-3-enoic acid;
c) 2-methylbutanoic acid; d) 2,2-dimethylpropanoic acid.

@ oic niEm ciu Tho

Nhém carboxyl gém c6 nhém hydroxy (~O-H) lién két véi nhém carbonyl ( SC=0).

Nhom :C=0 1a nhém hut electron nén lién két O-H trong carboxylic acid phan curc
hon so véi alcohol, phenol. Nhém ~COOH cé thé phan li ra H* nén tinh chét hoa hoc
dac trung cla carboxylic acid la tinh acid.

0
R-C /5. 5+ (™
~Oo—~<H
<
a) b)
Hinh 24.1. Cau tao nhém carboxyl (a) va mé hinh phén tir acetic acid (b)

@) vink cHAT VAT Li

{) Tai sao trong cac hop chat htu co ¢ phan t khéi xap xi nhau dudi day, carboxylic
acid c6 nhiét d6 séi cao nhat?
B3]

Ti

Cang th
i h‘: CH,CH,CH,CH, | CH,CH,CHO | CHyCH.CH,OH |  CH,COOH
M 58 58 60 60
t, ) 205 49 97,2 118

Phan tir carboxylic acid chira nhém carboxyl phan curc. Cac phan tir carboxylic acid
lién két hydrogen véi nhau tao thanh dang dimer ho#c dang lién phan tir.

0.« H—0O e O H---0 H-0 Hees
CHy—c7 NC—CH, Yoo Yo %o
Yo-H...d” H,d H,e” red

a)
Hinh 24.2. Lién két hydrogen dang dimer (a) va dang lién phén ti (b) ctia acetic acid

(") Nguén: Organic chemistry: A Short Course, Harold Hart, Christopher M. Hadad, Leslie E. Craine,
Cengage Leamning, 2011.

147



https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647
https://blogtailieu.com/?p=21647

1 ; ‘!‘ 1 g Tailieu_com

Do vay, carboxylic acid c6 nhiét @ s6i cao hon so véi hydrocarbon, alcohol, hop chat
carbonyl c6 phan tir khéi twong duong.

Carboxylic acid mach ngén la chat Idng & nhiét d6 phong, carboxylic acid mach dai la
chét rén dang sap. Carboxylic acid thuéng cé mui chua néng.
Carboxylic acid mach ngan tan tét trong nuéc. Khi tang s6 nguyén tir carbon trong géc
hydrocarbon thi d6 tan clia cac carboxylic acid giam.
Bang 24.2. Nhiét d6 s6i va tinh tan cia mét sé carboxylic acid(™

Céng thire Tén goi Nhiét d6 Nhiét 6 D6 tan trong nudec
néng chay (°C) |  séi (°C) & 25°C (g/100 g)
HCOOH methanoic acid 8 101 tan vé han
CH,COOH ethanoic acid 17 118 tan vé han
CH,CH,COOH propanoic acid =22 141 tan v6 han
CH,[CH,],COOH | butanoic acid -8 164 tan v6 han
CH,[CH,],COOH | pentanoic acid -34 186 4,97
CH,4{CH,],COOH | hexanoic acid -1,5 205 1.0
CH,[CH,],COOH | decanoic acid 31 270 0,01

@ iNH cHAT HOA HoOC
1. Tinh acid

il
R-SOH
carboxylic acid

Bang 24.3.

—_
"o
ion carboxylate

+ H*

0 Trong dung dich nudc, carboxylic acid phan li khéng hoan toan theo can béng:
(o]

Hang sé can bang clia phuong trinh phén I mét sé carboxylic acid dugc cho trong

Bang 24.3. Hang sé can bang ctia phuong trinh phan i mét sé carboxylic acid (1

HCOOH 1,810 42
CH,COOH 181075 13
CH,CH,COOH 13105 12
CH,CH,CH,COOH 151075 1,2

Cengage Leaming. 2011.
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Hay nhan xét vé kha nang phan li clia carboxylic acid. Chung la cac acid manh hay
yéu va c6 cac phan (mg déc trung nao?

() Nguén: Organic chemistry: A Short Course, Harold Hart, Christopher M. Hadad, Leslie E. Craine,
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@ Thi nghiém: Tinh acid cua acetic acid
Chuén bj: dung dich acetic acid 10%, dung dich Na,CO, 10%, b6t Mg; éng nghiém,
gidy quy.
Tién hanh:
1. Phan (rng v6i chét chi thi:
Nhé mét giot dung dich acetic acid 10% Ién méu gidy quy.
Quan sat va mé ta sy thay doi mau séc cda gidy quy.
2. Phan tng voi kim loai:
— Cho 1-2mL dung dich acetic acid 10% vao 6ng nghiém (1).
— Thém tiép mét it b6t Mg vao 6ng nghiém (1).
Quan sat va mé ta hién tuong xay ra trong éng nghiém (1).
3. Phan tng voi muéi:
— Cho 1-2mL dung dich Na,CO, 10% vao éng nghiém (2).
— Thém tiép 1 -2 mL dung dich acetic acid 10% vao 6ng nghiém (2).
Thue hién yéu céu sau:
Quan s&t va mé ta hién tuong xay ra trong éng nghiém (2).
Viét phurong trinh hoé hoce clia cac phan (ing xay ra trong céc thi nghiém trén va
giai thich hién tuong.
Trong dung dich nuéc, chi mét phan nhé carboxylic acid phan li thanh ion, vi vay
carboxylic acid 1a nhiing acid yéu. Chung thé hién day du tinh chét cla acid.
Vi du: 2CH,COOH +Zn ——» (CH,CO0),Zn + H,
2CH,COOH + CaCO, — (CH,CO0),Ca + H,0 + CO,
2CH,COOH + Ca(OH),—> (CH,C00),Ca + 2H,0
2CH,COOH + CuO —> (CH,CO0),Cu + H,0

4. Viét phuong trinh hoa hoc phan (g gitra acetic acid véi cac chéat sau:

a)Ca; b) Cu(OH),; ¢) Ca0: d) K,CO,.

5. a) Khi 6 can mau trang (thanh phan chinh la CaCO,) bam & day am dun nudc,
voi nudc, thiét bj vé sinh,... c6 thé dung gidm dé loai bé céc vét can nay. Hay
giai thich.

b) Cac @b vat bang déng sau mét thai gian dé trong khéng khi thuréng bj xin mau,
dung khan tam moét it gidm réi lau cac @6 vat nay, ching sang béng tré lai. Hay
giai thich.

() Nguén: General, Organic and Biological Chemistry, Sixth Edition, H. Stephen Stoker, Cengage
Learning, 2013.
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. Phan trng ester hoa
Carboxylic acid phan Ung véi alcohol tao thanh ester va nudc theo phan ung:
RGO - GRS R ¢ 6E
carboxylic acid alcohol ester
Phan (g gitra carboxylic acid va alcohol dugc goi la phan ting ester hoa. Phan ting

c6 dac diém thuan nghich va thuéng dung sulfuric acid déc lam xuc tac.

H,S0, dac, t°
Vidu:  CHyCOOH + CH,OH s=———==CH;COOCH; + H,0

acetic acid methanol methyl acetate

N

Nghién ctru phan (rng ester hoa — diéu ché ethyl acetate

Biéu ché ethyl acetate trong phéng thi nghiém duoc tién hanh nhu sau:

— Cho khoang 2 mL ethanol va 2 mL acetic acid tuyét déi vao éng nghiém, lac déu

hén hop.

— Thém khoang 1 mL dung dich H,SO, d4c, lac nhe @& cac chét trén @éu voi nhau.

— Kep 6ng nghiém vao kep gé roi dat éng nghiém vao cc nuée néng (khoang 60 °C —

70 °C) trong khoang 5 phiit, thinh thoang Iéc @éu hén hop. Sau d6 14y éng nghiém ra

khéi cée nude nong, dé ngudi hdn hop réi rét sang éng nghiém khac chira 5 mL dung

dich muéi an béo hoa.

Thue hién yéu céu:

1. M6 ta hién tugng, viét phurong trinh hoa hoc clia phan ting ester hoa xay ra trong
thi nghiém trén.

2. Vai tro clia sulfuric acid trong thi nghiém trén la gi?

Jemco mier
Nhiéu hop chét ester tao nén mii huong dac trung ctia cacloai hoa qua.

Vidy:
CH,COO0CH,CH,CH(CHa),
/ (Chusi)

CH,CH,CH,COOCH,,CH .
(bia)

CH,CH,CH,COOCH,
(Téo)

CH,COO[CH,],CH,
(Cam)
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®

6. Methyl butyrate Ia ester tao mui @ac trung clia qua téo, em hay viét phuong trinh
hoa hoc clia phan ing diéu ché methyl butyrate tir carboxylic acid va alcohol
tuong ting.

7. Methyl salicylate la hop chéat thuéc loai ester dwoc ding lam cao dén giam dau,
khéng viém ngoai da. Methyl salicylate dugc tdng hop tir phan ung ester hoa
gitra salicylic acid va methanol. Hay hoan thanh phuong trinh hoa hoc clia phan
(g téng hop gg)eéhdl salicylate:

H HZSO, dac, t°
+ CH;O0H ==———= methyl salicylate + H,0

salicylic acid methanol

@ niku cue

1. Phuong phap lén men gidm

Phuong phap 1én men duoc sir dung tir thoi xa xua dé lam giém. Nguyén liéu thuong
la cac loai ruQu nhu rugu gao, rugu tao, rugu vang.... Qua trinh 1én men nho vi khuén
acetobacter (men giam) chuyén hoa ethanol thanh acetic acid boi oxygen khong khi.

C,H;OH +0, M9, cH COOH +H,0
Trong céng nghiép. ngudi ta cung cap thém oxygen dé tang téc d6 phan (rng 1én men.
2. Phuong phap oxi hoa alkane
Céc alkane bj oxi hoa c4t mach tao thanh céc acid:
R-CHy+-CH;R'—L_;, RCOOH + R'COOH

Vi dut: 2CH,CH,CH,CH, + 50, —*ctelbdpsull___, 40H, COOH + 2H,0

«D) une buNG
San xuét Cong nghé Dung méi
chét tay rira thuc pham
Mét s6 trng dung ctia carboxylic acid
San xuat San xuét Biéu ché huong liéu
vat liéu polymer dugc pham cho nganh mf pham

' Em hay tim hiéu va trinh bay (ing dung clia mét carboxylic acid.
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EMDAHOC

Carboxylic acid la cac hop chét hitu co trong phan ttr cé6 nhém —COOH lién két
véi nguyén tir carbon (trong géc hydrocarbon hodc ~COOH) hoéc nguyén tir
hydrogen.

C6 thé biéu dién cong thirc clia carboxylic acid don chirc duéi dang RCOOH.

Danh phap thay thé clia carboxylic acid don chure:

o]
Nhom —~COOH cé lién két O-H phan cyc: R—C:’s_
-

0
Nhém —COOH cé thé phén Ii thanh H* nén tinh chét hoa hoc déc trung clia
carboxylic acid la tinh acid.

Carboxylic acid mach ngén la chét Iéng, tan tét trong nuéc. Carboxylic acid
mach dai la chét rén va it tan trong nuéc.

Phan tng ester hoa: 5

Ao - R=0-H oL R + WO
carboxylic acid alcohol ‘
Piéu ché:

. Phuong phép Ién men giém:

C,H;OH + 0, N 94 c1y COOH + H,0
. Phuong phap oxi hoa alkane:

R-CHz4-CH;R'—%L_, RCOOH + RCOOH

Ung dung: vat liéu san xuét polymer, duroc pham, dung méi, huong liéu, phu
gia thuc phdm, chét tay rra, ...

EM CO THE
 Biét cach lam gidm bang phuwong phép Ién men dé sir dung trong gia dinh.

« Van dung céc tinh chat clia carboxylic acid dé giai thich cac ung dung cla
chung trong doi sbng: tay can & day 4m, loai bo cac 16p gi bam trén bé mat
kim loai, ...
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H R-C-R' (phan tng khir)

|
OH
CN
HCN
R—#—R'
OH

1 L )
St R-COONa+ CHI (phan trng tao iodoform)
0] | (voiR' 18 H) (VIR Ia CH,)
(phan mg oxi hod) Mg
(RCOO),Mg
cuo )
L] r—
N
R i
R'OH o (phan (ng ester hoa)
o ek T Ok
@ wven T

Cau 1. Cho bén hop chét sau: ethanol, propanal, acetone, acetic acid.
a) Chét nao trong cac chét trén co nhiét d6 séi cao nhat?
b) Trinh bay cach phan biét cac chat trén bang phuong phap hoé hoc.

Cau 2. Viét cong thirc cAu tao va goi tén theo danh phéap thay thé clia cac aldehyde,
ketone c6 cong thirc phan tir C,H,0 va carboxylic acid co cong thirc phéan tir C,H,0,.
Cau 3. Viét cong thirc cAu tao clia cac hop chét cé tén goi duéi day:

a) 3-methylbutanal; b) pentan-2-one;

c) pentanoic acid; d) 2-methylbutanoic acid.

Cau 4. Hay viét cac phuong trinh hoa hoc @é chirng minh céac aldehyde vira c6 tinh
oxi hoa, vira c6 tinh khr.
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Cau 5. Xac dinh san pham clia cac phan tng sau:

a) propanal + 2[H] —

b) ethanal + AGNO, + NH, + H,0 ——

c) butanone + HCN —

d) propanone +1, By

Cau 6. Viét phuong trinh phan ing gira propanoic acid véi cac chét sau:

a)Zn; b) MgoO;

¢) CaCo,; d) CH,OH/M,SO, dac.

Cau 7. Ethyl benzoate la hop chat chinh tao mui thom clia qua anh dao (cherry). Hay viét
phuong trinh hod hoc clia phéan ing téng hop ethyl benzoate tir carboxylic acid va alcohol

tuong tmg. %/\ .

qua anh dao ethyl benzoate
Cau 8. Cho 12 g acetic acid phan (ng véi 12 g ethanol (c6 H,SO, déc lam xuc tac) thu
duoc 8 g ester. Tinh hiéu suét phan (ing ester hoa.
Cau 9. Trong thanh phéan clia bét vé sinh 16ng may giat thuéng co mat citric acid (acid
chanh). Hay giai thich vai tré clia citric acid trong truéng hop nay.
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GIAI THICH MOT SO THUAT
NGUDUNG TRONG SACH

Chét chi thi mau acid-base: chéat c6 mau séc bién ddi phu thuée vao
pH clia dung dich.

Khi thién nhién: khi chira trong cac mé khi riéng biét, thanh phan
chinh gém céc alkane nhe, cht yéu la methane.

82

NO, nhién liéu: céc oxide clia nitrogen tao thanh khi nguyén t6
nitrogen trong nhién liéu hoac sinh khéi két hop véi oxygen trong 38
N | khong khi.

NO, tirc thoi: cac oxide clia nitrogen tao thanh khi nitrogen trong
khéng khi tac dung véi cac géc tu do.

Phan trng cong: phan tlr chat htru co két hop v6i phan tir khac dé&
tao thanh mét phan tir I6n hon.

Phan tng tao iodoform: phan ting gitra cac aldehyde, ketone co
nhém methyl canh nhém carbonyl v6i iodine trong méi trréng kiém 142
tao két tia iodoform mau vang.

Phan (ng téch: phan ting trong d6 nguyén tir hodc nhom
nguyén tur bj tach ra khéi phan tir hop chét hiu co cung voi 115
nguyén tir hodac nhom nguyén ttr khac trong phan tir do.

Phan trng thé: phan (ing trong d6 nguyén tir hodc mét nhom
nguyeén tir trong phan tir hitu co bi thay thé béi mét nguyén tir 86
hodc mét nhém nguyén tir khac.

Phan trng triing hop: phan (rng két hop lién tiép nhiéu phan tir nho
giéng nhau hoc tong tu nhau tao thanh nhitng phan tr I6n hon 97
(polymer).

Thube thir Tollens: dung dich chira phirc chét clia ion Ag* véi
T | ammonia c6 céng thirc [Ag(NH,),]OH ding dé nhan biét nhom 140
churc aldehyde.
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Nha xudt bn Gido duc Viét Nam xin tran trong cdm on
cdc tdc gid c6 tdc pham, tir liéu dupe sie dung, trich din
trong cuén sdch nay.

Chiu trach nhiém xuét ban:
Chu tich Héi ddng Thanh vién NGUYEN BUC THAI
Téng Giam déc HOANG LE BACH

Chiju trach nhiém ndi dung:
Téng bién tap PHAM VINH THAI

Bién tap néi dung: NGUYEN THANH GIANG — PHUNG TH| PHUONG LIEN
NGUYEN VAN NGUYEN

Bién tap mT thuat: NGUYEN BICH LA

Thiét ké sach: PHAM TH| MINH THU

Trinh bay bia: NGUYEN BICH LA

Minh hoa: BUI VIET DUY

Stra ban in: PHAM THI TINH

Ché ban: CTCP MI THUAT VA TRUYEN THONG

Ban quyén ® (2022) thugc Nha xuét ban Giao dyc Viét Nam.

Xuét ban pham da dang ki quyén tac gia. T4t ca cac phan clia néi dung cudn sach
nay déu khéng duoc sao chép, Iuu trir, chuyén thé duéi bat ki hinh thirc nao khi
chua c6 su cho phép béng van ban clia Nha xuét ban Gido duc Viét Nam.

HOA HOC 11

Ma sé:

In...ban, (@D ...) khd 19 x 26,5cm.
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Cosdin: ...

S6DKXB: 183-2022/CXBIPH/11-62/GD.
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In xong va nép luu chiéu thang ... nam 20...
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HUAN CHUONG HO CHI MINH

BO SACH GIAO KHOA LOP 11 - KET NOI TRI THUC VI CUOC SONG

1.Ngifvan 11, t3p mot
2.Ngitvan 11, tip hai

3. Chuyén dé hoc tip Ngi vin 11

4.Todn 11, tip mot

5.Todn 11, tip hai

6. Chuyén dé hoctip Todn 11

7.Lkhsi11

8. Chuyén dé hoc tap Lichsi 11

9.Dialinn

10.Chuyén 8 hoctdpBiali11

11.Gido ducKinh té va Phap lust 11

12. Chuyén 66 hoc tip Gido duc Kinh téva Php ludt 11
13.V3th 1

14.Chuyén 66 hoctapVitli11

15. Hod hoc 11

16. Chuyén 86 hoctap Hod hoc 11

17.Sinhhoc 11

18. Chuyén 6é hoc tap Sinh hoc 11

19, Céng nghé 11 - G3ng nghé co khi

20.Chuy 0 11-Congnghé
21.Cong nghé 11 - Cong nghé chiin nudi
22.Chuyé gh# 11 - Céng nghé

24, Tin hoc 11 - Binh huéng Tin hoc iing dung
25. Chuyén 8é hoctap Tin hoc 11 - Binh huéng Tin hoc iing dung
2. & hoc tip Tin hoc 11 - Bi tinh
27. Mi thudt 11 - Thiét ké mi thuit da phuong tién

28. Mi thust 11 - Thiét k& 88 hoa

29, Mi thust 11 - Thiét ké thil trang

30. Mi thudt 11 - Thiét ké mi thudt sin khiu, dién dnh

31. Mi thudt 11 - Liludn v lich sif mi thuat

32 Mi thudt 11 - Diéu khbe

33, Mi thudt 11 - Kién trix

34, Mi thudt 11 - Héi hoa

35, Mi thult 11 - D8 hoa (tranh in)

36. Mi thuat 11 - Thiét ké cing nghiép

37, Chuyén dé hoc tip Mi thudt 11

38, Am nhac 11

39, Chuyén déhoc tip Am nhac 11

40, Hoat déng trdi nghiém, huéng nghiép 11

41, Gido dycthé chit 11-Béng chuyén

42. Gido dyc thé chit11 - Bong &4

43, Gido dyc thé chit 11 -Giu long

44, Gido dyc thé cht 11 -Béng ré

23.Tinhoe 11 - Binh hudng Khoa hoc mdy tinh

Céacdon vi ddu méi phat hanh

45. Gido dy ninh 11
46. Tiéng Anh 11 - Global Success - Séch hoc sinh

+ MiénBic: CTCP Pau tuva Phét trién Gido duc Ha Néi
CTCP Sach va Thiét bi Gido duc mién Bac

» Mién Trung: CTCP Ddu tu va Phat trién Gido duc Da Nang
CTCP Sach va Thiét bi Gido duc mién Trung

« MiénNam: CTCP Dau tuva Phat trién Gido duc Phuong Nam
CTCP Sach va Thiét bi Gido duc mién Nam
CTCP Séch va Thiét bi Gido duc Cltu Long

Sach dién td:  http://hanhtrangso.nxbgd.vn

Vv b m 56 i b g chia khos.
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1 g ‘!‘ 1 g Tailieu_com

Toan bd Ebook co trén website Blogtailieu.com déu
cd ban quyén thudc vé tac gia,

Blog Tai Liéu khong thu hay yéu cau khodn phi nao,
khuyén khich cac ban néu c6 khad ning hady mua sach
dé ang ho tac gia. Blog Tai Liéu Tran trong cam o'n cac
ban quan tam trang blogtailieu.com

HUONG DAN TAI BAN PEP

Blogtailieu.com/huong-dan-co-ban

N@i dung cap nhat lién tuc trén blog tai li¢u
Ngudn tai liéu:
Hoc10. vn

Hanh trang sd. nxbgd. vn
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