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HUGNG DAN SUDUNG SACH

Cudn sach Hoé hoc 11 nam trong bd sach Két ndi tri thirc véi cudc sbéng clia Nha xuéat ban
Gigo duc Viét Nam. Cudn sach cé 6 chwong, 25 bai hoc va dugec thiét ké thanh cac hoat dong
hoc tap. Cac hoat ddng hoc tap trong mdi bai hoc dwegc chi dan cy thé nhuw sau:
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Trong Chwong trinh gido duc phd théng, Hoa hoc 1a mén hoc thudéc nhém mon
Khoa hoc tw nhién. O cép Trung hoc phé théng, hoc sinh Iwa chon mén Hoa hoc
theo dinh hwéng nghé nghiép, s& thich va nang lyc clia ban than.

M6n Hoa hoc gidp hoc sinh ¢é dwoe nhizng tri thiee cbt 16i vé hoa hoc va (rng
dyng nhi¥ng tri thirc ndy vao cudc sdng, ddng théi cé6 mbi quan hé véi nhiéu linh
vire giao duc khac. Cung voi Toan hoc, Vat li, Sinh hoc, Tin hoc va Cong nghé,
mén Hoé hoc gép phan thuc diy gido duc STEM, mét trong nhirng xu hwéng
gido duc dang duoc coi trong & nhiéu qudc gia trén thé gidi.

M6én Hoa hoc hinh thanh, phat trién & hoc sinh: ndng Iwc déc thi bd mén; hirng
tha hoc tap, nghién ctru; tinh trung thyee; thai dd ton trong cac quy luat caa thién
nhién, (eng X(r vé&i thién nhién phi hop véi yéu cau phat trien bén vieng; kha nang
Iira chon nghé nghiép pha hop véi ndng e va sé thich, diéu kién va hoan canh
cua ban than.

NGi dung cudn sach Hoa hoc 11 bam sat Chuwong trinh gido dyc phd thong 2018,
dwoc thiét ké thanh 6 chwong bao gom céc kién thirc vé li thuyét phan tng
ho4& hoc, ho4 hoc vb co, hod hoc hiru co vira bdo ddm ciing cb cac mach ndi
dung phat trién kién thirc va ki nang thwc hanh da hinh thanh tir cip hoc duwdi,
vira gilip hoc sinh c6 hiéu biét sau sdc hon vé cac kién thirc chung ciia hoa hoc,
lam co s& dé hoc tap, 1am viéc, nghién clru.

Cac hoat dong hoc tap trong sach dwoc Iwa chon sao cho cac em hoc sinh cé
thé true tiép tham gia vao cac hoat déng phu hop véi s tredng, nang lwc, phéat
trién dwoe néng Iye ty hoc; thyre hién phan hoa sau trong day hoc, tao diéu kién
dé hoc sinh phat huy hét kha nang cta minh.

Chung t6i hi vong cudn sach sé 1a ngwdi ban dong hanh, tin cdy, gilp cac em
nudi dwdng tinh yéu hoa hoc va cac em sé& ¢6 nhirng dinh hwéng dé Iwra chon
nghé nghiép trong twong lai.

Cac tac gia
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CAN BANG HOA HOC

KHAI NIEM VE CAN BANG HOAHOC

MUCTIEU

— Trinh bay dugc khdi niém phdn (ng thudn nghich va trang thdi cdn bdng cla phdn tng
thudn nghich.

~ Viét dugc biéu thic hang s6 cén bang (K.) clia phén ting thudn nghich.

—  Thyc hién dugc thi nghiém nghién ctu anh hudng ca nhiét do tdi chuyén dich can bang:
(1) Phan dng: 2N0, = N0,
(2) Phan (ing thuy phan sodium acetate.

— Van dung duoc nquyén Ii chuyén dich can bang Le Chatelier dé gidi thich anh huéng clia nhiét dd,
ndng dé, dp sudt dén cdn bang hod hoc.

Phdn ting hod hoc la qud trinh bién d8i chdt ddu thanh sén phdm. Tuy nhién, c6 nhiéu phdn ting, cdc
chdt sén phdm sinh ra lgi ¢6 thé phdn dng véi nhau tao thanh chdt ddu. D8i véi nhiing phdn dng nay,
lam thé ndo dé thu duoc nhiéu sdn phdm hon va lam tdng hiéu sudt phan dng?

@ PHAN UNG MOT CHIEU VA PHAN UNG THUAN NGHICH

1. Phan (rng mét chiéu

Xét phan ng ddt chay khi methane trong khi oxygen:
CH4 + 202 L)‘ 002 + 2H20

Khi dét chay khi methane, thu dwoc san ph&m 1a khi carbon dioxide va hoi nuéc.
Trong diéu kién nay, cac chat san pham khéng phan (rng dwgc véi nhau dé tao thanh
cac chat dau. Phan (rng nhw trén dwgc goi 1a phan img mét chiéu.
Phuwong trinh hoa hoc clia phan (rng mét chiéu dwoc biéu dién bang mdt mai tén chi
chiéu phan tng.

Vi du: NaOH + HCl— NaCl + H,0.

2. Phan ng thu@n nghjch

0 Hai thi nghiém sau d&u dwgc thye hién & cing mot didu kién (binh kin dung tich
10 L, nhiét g 445 °C):
Thi nghiém 1: Cho 1 mol H, va 1 mol 1, vao binh kin. Két quéa thi nghiém cho théy
du thévi gian phan (rng kéo dai bao lau thi trong binh v&n chi tao ra 1,6 mol HI; con
dv 0,2 mol H, va 0,2 mol |,,.



&

Thi nghiém 2: Cho 2 mol HI vao binh. Két qua thi nghiém ciing cho thay du thei gian

phan (*ng kéo dai bao lau thi trong binh van chi tao ra 0,2 mol H, va 0,2 mol I,; con

dw 1,6 mol HI.

Thye hién yéu céu sau:

1. Viét phwong trinh hoa hoc clia cac phan rng xay ra trong thi nghiém 1 va
thi nghiém 2.

2. Trong ca hai thi nghiém trén, du théi gian phan (’ng kéo dai bao lau thi cac chéat
dau déu con lai sau phan (ng. Giai thich.

O nhiét dd 445 °C, trong binh chi*a hén hgp H,val, xay ra ﬂbng th¢i hai phan rng:
Hy(g) + lx(g)— 2HI(g) (1)

2HI(g)—> Hy(9) * 15(9) (2)

O thi nghiém 1, khi H, tac dung voi |, tao thanh HI, ddng thei HI lai phan huy tao thanh
|, va H, nén du thei gian kéo dai bao lau, phan (*ng van khong thé xay ra hoan toan.

Phan wng gilra H, va |, trong diéu kién trén dwoc goi la phan ng thuéan nghich va
dwoc biéu dién bang phwong trinh hoa hoc:

Hy(9) + 15(9) == 2HI(g)
Twong tw, & thi nghiém 2 cling xay ra phan (rng thuan nghich:

2HI(g) = H,(9) + 1,(9)

Phéan img thudn nghich 1a phan img xay ra theo hai chiéu ngwoc nhau trong cung
diéu kién.

Phwong trinh hoa hoc clia phan rng thuén nghich dwoc biéu dién bang hai nira mi
tén ngwoe chiéu nhau. Chiéu tir trai sang phai Ia chiéu phan tng thuén, chiéu ttr phai
sang trai la chiéu phan (rng nghich.

Trong thue té, cac phan rng thuan nghich xay ra khéng hoan toan béi vi trong cing
mét didu kién, cac chat phadn (ng tac dung véi nhau tao thanh cac chat sdn pham
(phan (rng thuan), ddng thdi cac chat san pham lai tac dung véi nhau tao thanh cac
chat ban dau (phan trng nghijch).

1. Qua trinh hinh thanh hang déng, thach nhd Ia mot vi du dién hinh vé phan (ng
thuan nghich trong ty nhién.
Nuéc c6 chira CO, chay qua da voi, bao mon da tao thanh Ca(HCO,), (phan
trng thuan) gép phan hinh thanh cac hang dong. Hop chét Ca(HCO,), trong
nwdc lai bi phan huy tao ra CO, va CaCO, (phan trng nghich), hinh thanh cac
thach nhii, mang da, cét da.
Viét phwong trinh hoa hoc clia cac phan rng xay ra trong hai qua trinh trén.



2. Phan (rng xay ra khi cho khi Cl, tdc dung v&i nwéc 1a mét phan (rng thué@n nghich. Viét
phwong trinh hoa hoc ctia phan &ng, xac dinh phan &ng thuén, phan rng nghich.

3. Nhan xét nao sau day khéng dang?

A. Trong phan trng mét chiéu, chat san pham khéng phan rng dworc véi nhau tao thanh

chéat dau.

B. Trong phan (*ng thu&n nghich, chat san pham c6 thé phan (*ng v&i nhau dé tao thanh

chat dau.

OO0

cung didu kién.

/em\ _ a L £
() cAN BANG HOA HOC
1. Trang théi can bang

Xét phan trng thuan nghich: H,(g) + 1,(g) = 2HI(g).
Sé liéu vé sy thay dbi sé mol cac chét trong binh phan (rng & thi nghiém 1 dworc trinh

bay trong Bang 1.1 dw&i day:

. Phan &rng mét chiéu 1a phan (ng ludn xay ra khéng hoan toan.
. Phan ng thuan nghich 1a phan (rng xay ra theo hai chiéu trai ngwoc nhau trong

Béng 1.1. S6 mol céc chét trong binh phan trng cta thi nghiém 1 thay déi theo thoi gian

e s h

1,0 0,6 0,4 0,3 0,2 0,2 0,2 0,2

1,0 0,6 0,4 0,3 0,2 0,2 0,2 0,2

0 0,8 1.2 1,4 1,6 1,6 1,6 1.6
Thue hién yéu cau sau:

1. V& d0 thi biéu dién s thay dbi s6 mol cac chat theo théi gian.
2. Tir db thi, nhan xét vé sy thay ddi sé mol cta cac chét theo thei gian.

3. Viét biéu thirc dinh luat tdc dung khéi lvong dbi véi phédn rng thuén va phén tng
nghich, tir d6 di doan sy thay ddi tbc dé clia mdi phan (rng theo thdi gian (biét cac

phan trng nay déu 1a phan rng don gian).

4. Béat dau tir thoi diém nao thi s6 mol cac chét trong hé phan (rng khdng thay déi nira?

Trong thi nghiém trén, IGc dAu phan (ng
thuan c6 tdc dd I&n hon phan (rng nghich
va wu tién tao ra hydrogen iodide. Theo thoi
gian, tdc d phan (ng thuan giam dan, téc
dé phan (rng nghich tang dan dén khi tbc do
hai phan (rng bang nhau (Hinh 1.1). Tai th&i
diém nay, s mol cia cac chéat hydrogen,
iodine, hydrogen iodide khéng thay di nira.
Pay la théri diém phan (ng thuén nghjch dat
téi trang thai can bang.

Toc dd phan (ng

Trang théi cin bdng

-

Thai gian

Hinh 1.1. Sy bién thién téc dé phén tmng
thuéan va phan g nghjch theo thoi gian



Trang théi can bang clia phéan (g thuén nghich Ia trang théi tai dé téc do phén tmg
thuén bang téc do phéan tmg nghich.

Can bang hoa hoc |a mét can béng dong, cac chat tham gia phan (rng lién tuc phan
(’ng v&i nhau dé tao thanh san pham va cac chéat sdn pham ciing lién tuc phén (ng
véi nhau dé tao thanh cac chat diu nhwng véi tde dd bang nhau nén & trang thai can
bang, ndng dd cac chét khéng thay dbi.

&

4. Cho phan trng: 2HI(g) = Hx(g) + 15(9).
a) Vé dang dd thj biéu dién tbc dd cla phan (ng thu&n va phan (*ng nghich theo
thoi gian.
b) X&c dinh trén dd thj thdi didém phan ¢ng trén bat ddu dat dén trang théi can bang.
5. Cho cac nhan xét sau:
a) O trang thai can bang, téc dd phan (rng thuén bang téc @& phan (ng nghich.
b) O trang thai can béng, cac chét khéng phan trng véi nhau.
c) O trang thai can bang, ndng d6 chét san phdm lubn Ién hon ndng d6 chét dau.
d) O trang thai can bang, néng dd cac chat khong thay doi.
Céac nhan xét dang la
A. (a) va (b). B. (b) va (c).

C. (a) va (c). D. (a) va (d).

2. Hang s6 can bang

a) Biéu thirc ctia hdng sé can bdng

Xét phan (rng thuén nghich: H,(g) + I,(g) = 2HI(g).
Thire hién phan (#ng trén trong binh kin, & nhiét d6 445 °C vé&i cac nong do ban dau
khac nhau. S6 liéu vé ndng dd cac chéat & thoi diém ban dau va & trang thai can
bang trong céc thi nghiém dwoc trinh bay trong Bang 1.2.
Béng 1.2. Nong dé cac chét cua phan img H,(g) + 1,(g) = 2HI(g)
& thoi diém ban dau va & trang thai can bang

0,10000

0,10000

0,00000

0,02000

0,02000

0,16000

0,10000 | 0,20000 | 0,00000 | 0,00532 ' 0,10532 | 0,18936
0,30000 | 0,10000 | 0,00000 | 0,20290 | 0,00290 | 0,19420
e [HI? () . )
Tinh gia tri K = m & méi thi nghiém, nhén xét két qua thu duor.
2
[HI? A ) , . .
Ke = o] dworc goi la biéu thire hdng s6 can bang clia phan (ng thuan nghijch:
21[l2

H,(g) + 1,(g) = 2HI(Q)
(1) D4u [ ] biéu thj ndng dd clia chét & trang thai can bang.




Xét phan (rng thuan nghich tdng quét: aA + bB = cC + dD.
O‘ltrang thai can bang, hang sb can bang (K.) cia phan rng dwgc xac dinh theo
biéu thirc: Kc:{ I DY

[AFB]
Trong d6: [A], [B], [C], [D] 1a ndng dd mol clia cac chat A, B, C, D & trang thai can bang;
a, b, ¢, d 1a hé sb ti lwgng cla cac chét trong phwong trinh hod hoc clia phan (ng.

Thirc nghiém cho théy: hang sb can bang K. cia mdt phén (rng thuén nghich chi phu
thudc nhiét do va ban chét clia phan &ng.

Déi véi cac phan (rng co chét ran tham gia, khdng biéu dién ndng dd cta chét rén trong
biéu thirc hang sé can bang. Vi du:

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

_ [coP?
[CO,]

&

6. Viét biéu thirc hang sb can bang cho cac phan (rng sau:

a) Phan (rng tdng ho'p ammonia: N,(g) + 3H,(g) = 2NH,(g).

b) Phan (rng nung vdi: CaCO,4(s) = CaO(s) + CO,(g).

7. Ammonia (NH,) dugc diéu ché bang phan (rng: N,(g) + 3H,(g) = 2NH4(g).
O t °C, nbng d6 cac chat & trang thai can béng la:
[N,] = 0,45 M; [H,] = 0,14 M; [NH,] = 0,62 M.
Tinh hang s6 cén bang K, clia phan (rng trén tai t °C.

b) Y nghia ctia hdng sé cén bang

Hang s6 can bang K phy thudc vao ban chat cia phan (rng va nhigt dj.
[CI° D]
[AF[BI°
thu@n cang chiém wu thé hon va ngwoc lai, K cang nhé thi phan teng nghjch cang chiém
wu thé hon.

Biéu thirc xac djnh hang sé can bang K¢ = cho thay: K, cang Ién thi phan (ng

() cAc YEU T6 ANH HUGNG DEN SU CHUYEN DICH CAN BANG HOA HOC
1. Anh hwéng cla nhiét do

Thi nghiém 1. Nghién ctru &nh hwéng cta nhiét dd dén sw chuyén dich can bang:
2NO,(g) = N,O,(g) AHSos <0
(mau nau do) (khdng mau)
Chuén bj: 3 6ng nghiém chira khi NO, nut kin, c6 mau giéng nhau, céc nuéc da,
cdc nwée néng.

Tién hanh:

— Ong nghiém (1) dé so sanh.

— Ngam éng nghiém (2) vao céc nwéc da trong khoang 1 — 2 phut.

— Ngam éng nghiém (3) vao cbc nwée ndng trong khodng 1 — 2 phat.

10



Luu y: NO, Ia mdt khi ddc, cha y nat kin ng nghiém.
2) (1) @)
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Hinh 1.2. Anh hudng cia nhiét d6 dén sy chuyén dich can bang 2NO,(g) = N,O,(g)

Quan sét sw thay d6i mau séc cta khi trong c4c éng nghiém (Hinh 1.2) va hoan
thanh véo v& theo méu bang sau:

T4c ddng Hién | Chidu chuyén dich cAn bdng | Chiéu chuyén dich can bang
twong (thuan/nghich) (toa nhiét/thu nhiét)

Tang nhiét do
Giam nhiét dd

Thi nghiém 2. Nghién ciru anh hwéng cia nhiét dé dén sy chuyén dich
can bang:

CH,COONa + H,0 = CH,COOH + NaOH AHgg > 0
Chuén bj: dung dich CH;COONa 0,5 M, phenolphthalein; céc nwéc néng, coe
nwédce da, 3 dng nghiém.
Tién hanh:
— Cho khoang 10 mL dung dich CH,COONa 0,5 M véao c6c thuy tinh, thém 1 — 2
giot phenolphthalein, khuédy déu.
— Chia dung dich thu dwoc vao 3 dng nghiém. Ong nghiém (1) dé so sanh, ng
nghiém (2) ngadm vao cbc nuwéc d4, dng nghiém (3) ngam vao cbe nwée néng.

[ I ) T 3)
‘—-——h e S
it . J LY |
B Dung dich Nudic néng
Nudcda | - .
—=| CH,COONa + o il
1 J° | phenolphthalein Y

Hinh 1.3. Anh huéng cda nhiét d6 dén sw chuyén dich can bing
CH,COONa + H,0 = CH,COOH + NaOH

Quan sét sy thay d6i mau séc cda dung dich trong céac 6ng nghiém (Hinh 1.3) va
hoan thanh vao vé theo mau bang sau:

Tac dong Hién Chidu chuyén dich can bang | Chiéu chuyén dich can bang
twong (thuan/nghich) (tod nhiét/thu nhiét)
Tang nhiét d§
Giam nhiét do

1"



Khi tédng nhiét do, cdn bang chuyén djch theo chiéu lam gidm nhiét do, tirc Ia chiéu phén
umg thu nhiét ( A H3gg > 0), nghia la chiéu Iam gidm tac déng cda viéc téng nhiét dé va

nguorc lai.
2. Anh hwéng ctia néng do

Nghién ctru anh hwéng cia ndng dd dén sw chuyén dich can bing:
CH,COONa + H,0 — CH,COOH + NaOH

Thi nghiém nghién ctu &nh hwéng cia ndng dé dén sy chuyén dich can béng trén

dwoc thyre hién nhw sau:

— Cho m¢t vai giot phenolphthalein vao dung dich CH,COONa, lac déu, dung dich
c6 mau hdng nhat.

— Chia dung dich thu dwoc vao ba éng nghiém véi thé tich gan béng nhau. Ong
nghiém (1) d& so sanh, ng nghiém (2) thém vai tinh thé CH,COONa, 6ng nghiém
(3) thém mat vai giot dung djch CH,COOH.

AN

Tinh thé ___ 02

CH,COONa @) o

Dungdich __|
CH,COONa +
phenolphthalein

Hinh 1.4. Anh huéng cta ndng @6 Gén suwr chuyén dich can bang
CH,COONa + H,0 = CH,COOH + NaOH
Quan sét sy thay dbi mau séc clia dung dich trong céc 6ng nghiém (Hinh 1.4) va hoan
thanh vao vé theo méu béng sau:
Téc dong Hién | Chidu chuyén dich can bing | Chiéu chuyén dich can béng
twong (thu@n/nghich) (tang/gidm ndng d3)

Khi téng ndng do moét chat trong phén Umg thi cdn bdng hoé hoc bj phé v&r va chuyén dich
theo chiéu lam giam nbng d6 cla chat d6 va nguorc lai.

12
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8. Cho céac can bang sau:
CaCO,4(s) = CaO(s) + CO,(g) AHgg = 176 kJ
2S0,(g) + O,(g) = 2S0,4(g) AHSgs = —198 kJ
Néu tang nhiét dd, cac can bang trén chuyén dich theo chiéu nao? Giai thich.

9. Ester 12 hop chét hiru co dé bay hoi, mét sb ester dwge st dung lam chéat tao mui
thom cho céc loai banh, thwe pham. Phan (ng diéu ché ester 1a mét phan (rng
thuan nghich:

CH,COOH(/) + C,H-OH(l) = CH,COOC,H(l) + H,0(/)
Hay cho biét can bang trén chuyén djch theo chiéu nao néu
a) Tang nong d% clia C,H;OH.
b) Gidm néng @4 ctia CH,COOC,H,.

& em co BIET
Anh huéng cia &p sut tdi chuyén dich can bing:
2N0,(g) —— N,0,(9)
(maundudo) (khong mau)
Thi nghiém nghién ctu anh huéng cta ap sudt dén su chuyén dich can bang trén duoc thuc hién nhu sau:
Liy mdt ng xi-lanh dung khi NO,,. Ddy pit-ting xudng dé lam gidm thé tich va lam téing &p sudt trong dng. Liic nay,

mau ca khi trong xi-lanh dam hon. Sau mdt thdi gian, khi trong dng lai nhat mau hon (Hinh 1.5). Nhu vy, khi tang
ap sudt, can bang trén chuyén dich theo chiéu lam giam s6 mol khi trong xi-lanh,

Hinh 1.5. Anh hudng cla p suét dén sy chuyén dich cén bdng 2NO,(g) = N,0,(g)
Khi tdng 4p suéat chung cua hé, thi can bang chuyén dich theo chiéu lam gidm 4p suét,
tire Ia chiéu lam gidm s6 mol khi va nguoc lai.

Déi véi phdn g thuén nghich cé tong hé sé ti ltong cla céc chat khi & hai vé cua
phuong trinh hod hoc bdng nhau thi trang théai cdn bdng cta hé khéng bi chuyén dich
khi thay d6i 4p suét chung cta hé.

13
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10.Cho cé4c cén bang sau: YemcoBIET
) 280,(g) + O,(g) = 2504(0) Citakctc
N Dai véi céc phan (ng thudn nghich xdy

b) CO(g) + H,0(g) == H,(g) + CO,(g) ra véi tdc do cham thi chdt xdc tac gidp
c) PCl5(g) = Cl,(g) + PCl,(g) hé phan (ng nhanh dat t6i trang théi
d) Ha(@) + 1.(Q) = 2HI can bang. Chat xdc tac lam tang tdc do

) Hy{9)+ Lle) = .{g) : phan (ing thuan va phan (ing nghich vdi
Néu ting ap suét va gilr nguyén nhiét do, cac 56 I4n bing nhau nén khong [3m chuyén
can bang trén chuyén dich theo chiéu nao? dich can bing.
Giai thich.

Nguyén li chuyén dich c&n bang Le Chatelier

Qua viéc nghién clru cac yéu t6 dnh hudng dén cén bang, nha hoa hoc ngudri Phép
H. L. Le Chatelier (Lo Sa-to-li-&) da dwa ra mdt nguyén |i mang tén 6ng nhw sau:

Mot phan (ng thuan nghich dang & trang thai can bang, khi chiu mét tac déng bén
ngoai lam thay ddi ndng dd, nhiét dd, ap suét thi can bang sé& chuyén djch theo chiéu
lam giam tac ddéng bén ngoai dé.

Nguyén Il chuyén dich can bang Le Chatelier c6 y nghia rat I&n khi dwoc van dung vao

ki thuat céng nghiép hoé hoc. Ngudi ta 6 thé thay ddi cac diéu kién dé chuyén dich
can bang theo chi&u mong mubdn, lam tdng hiéu suét ctia phan (ng.

Vi dy: Trong cng nghiép, ammonia dwgc tdng hgp theo phan (ng
N,(g) + 3H,(g) == 2NH;(qg) AH3gs =-91,8 kJ
Yéu t6 ap suét:
Theo phwong trinh hoa hoc clia phan (rng trén, khi phan ng xay ra lam giam sb
mol khi cta hé. Do dé, theo nguyén |i Le Chatelier, khi ting ap suét thi can bang trén

chuyén dich theo chiéu thuan, tlc 1a theo chidu tao ra nhidu ammonia hon. Thuc té,
phan ng tdng hgp ammonia thuérng dugc thyc hién & ap suét khoang 200 bar.

Yéu té nhigt dj:

Phan (*ng trén 1a phan (*ng tod nhiét. Do d6, dé can bang chuyén dich vé phia tao
thanh ammonia, can thuc hién phan (rng & nhiét do thap. Tuy nhién, & nhiét dé thap,
tbc dd clia phan (rng nay rat cham. Vi vay thye t&, ammonia dwoe tdng hop & nhiét do
khoang 450 °C.

Ngoai ra, dé téng toc dd phan (rng, ngudi ta sir dung chét xuc tac |a bét Fe.

11. Trong cdng nghiép, khi hydrogen dwgrc diéu ché nhw sau:

Cho hoi nwéc di qua than nung néng, thu dwge hdn hgp khi CO va H, (goi la khi
than wot):

C(s) + H,0O(g) = CO(g) + H,(g) AH2gg =130 kJ (1)
Trén khi than wét véi hoi nwée, cho hdn hop di qua chét xuc tac Fe,04:
CO(g) + H,0(g) == CO,(g) *+ H,(9) AHogg =—42kJ (2)



a) Van dung nguyén li Le Chatelier, hay cho biét can tac dong yéu té nhiét dé nhu
thé nao dé cac can bang (1), (2) chuyén dich theo chiéu thuan.

b) Trong thuc té, & phan (rng (2), lweng hoi nwéc duoc lay dw nhiéu (4 — 5 1an) so
v&i khi carbon monoxide. Giai thich.

c) Néu tang ap suat, can bang (1), (2) chuyén dich theo chiéu nao? Giai thich.

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

nghich dwoc biéu dién don gian nhw sau:
Hb + O, = HbO,

O phéi, ndng d6 oxygen I&'n nén can bang trén chuyén dich sang phai, hemoglobin
két hop véi oxygen. Khi dén cac mé, ndng dd oxygen thap, can bang trén chuyén
dich sang trai, gidi phong oxygen. Néu thiéu oxygen & ndo, con nguoi co thé bi
dau dau, chong mat.

a) Van dung nguyén li chuyén dich can bang Le Chatelier, em hay dé xuat bién phap
dé oxygen |én n&o dwoc nhiéu hon.

b) Khi lén nui cao, mét sé ngwdi cling gap hién twong bi dau dau, chéng mat. Dya
vao can bang trén, em hay giai thich hién twong nay.

e Phan (ng thuan nghich la phan (rng xay ra theo hai chiéu trai ngwoc nhau trong
cung diéu kién.

» Can bang hoa hoc la trang thai ctia phan (rng thuan nghich, tai dé téc do phan
(rng thuan bang téc d6 phan (rng nghich.

« Biéu thirc hang sé can bang K, clia phan (¢ng thuan nghich aA + bB = cC +dD a:

K :[C]C'[D]d
" IAPBP
K chi phu thuéc nhiét d6 va ban chat ctia phan (ng, khéng phu thudc néng d6
ban dau cla cac chat.
Khong biéu dién néng dd chéat ran trong biéu thirc hang sé can bang.

e Nguyén li chuyén dich can bang Le Chatelier: Mét phan (rng thuan nghich
dang & trang thai can bang, khi chiu mét tac ddng bén ngoai nhw bién doi
ndng d6, nhiét d6, ap suét thi can bang sé chuyén dich theo chiéu lam giam
tac dong bén ngoai do.

e Van dung duoc nguyén li chuyén dich can bang Le Chatelier dé gidi thich cac
can bang hoa hoc dién ra trong tw nhién va trong co thé ngudi. Ap dung trong
viéc cham soc strc khoé va giai thich cac hién twong trong tw nhién,...

e Xac dinh dwoc cac yéu té can tac ddng dé can bang hoa hoc chuyén dich theo
chiéu mong muén, lam tang hiéu suat phan rng.



CAN BANG TRONG DUNG DICH NUGC

MUCTIEU

—  Néu dugc khadi niém sy dién li, chat dién li, chat khong dién li.

— Trinh bay dugc thuyét Brensted — Lowry vé acid — base.

—  Néu dugc khdi niém va y nghia clia pH trong thut tién.

— Viét duoc biéu thic tinh pH va biét cach sif dung céc chat chi thi dé xac dinh pH béng cac chat
chi thi phd bién nhu gidy chi thi mau, quy tim, phenolphthalein,...

— Néu dugc nquyén tic xac dinh ndng dd acid, base manh béng phuong phap chuan do.

— Thuc hién duoc thi nghiém chudn d6 acid — base: Chudn @ dung dich base manh (sodium
hydroxide) bang acid manh (hydrochloric acid).

— Trinh bay dugc y nghia thuc tién can bang trong dung dich nutdic cdia ion AP*, Fe3*va (03,

Hinh 2.1 cho thdy gid trj pH ctia dung djch mét s6 chdt théng dung. Vdy pH la

.

gi? pH cé anh hudng gi dén doi séng? Xdc dinh pH nhu thé nao?
Rl.tw vang Ca phé den
chanh ép chuﬁi
Nudc I:ll!n Long tring Chﬁtt!yrlh Nudc Nudc lAm sach  Chét
tring da nang ammonia lbnuéng  théng cdng
Hinh 2.1. Gi4 trj pH cda mét s6 dung djch
. v

@ sy iEN L

1. Hién twong dién i

0 Tim hiéu vé sy dién li
Thi nghiém thir tinh dan dién cla nwéc, mudi an va dung dich mudi an dwgc thyc
hién nhw mé ta trong Hinh 2.2.

Nudc Mudi &n
tinh khiét tinh khiét mudi

Hinh 2.2. Thi nghiém thi tinh dan dién
16



Thuc hién yéu céu sau:
1. Hay nhéc lai khai niém dong dién.

2. Pén séang cho thay dung dich NaCl dan dién, chirng té trong dung dich cé hat
mang dién. D6 cé thé 13 loat hat nao (electron, phan tir NaCl, cation hay anion)?

3. Hay giai thich s tao thanh hat mang dién do.
Qua trinh phan li cac chat trong nwéc tao thanh ion dwoc goi la su dién li. Nhirng chét
khi tan trong nwéc phan li ra cac ion dwoc goi la chat dién i

Y em c6 BIET

Su phan li ctia NaCl trong nuéc Mang tinh théNaCl  ppap 410
NaCl Ia hop chét ion, trong tinh thé c6 cicion Nat va CI~ lién két véi

nhau bang luc hit tinh dién. Nudc 1a mét dung mdi phan cuc. Khicho  cr —-"’:, %
tinh thé NaCl vao nudc, cacion Na™ va (I~ trén bé mat hit cac phan tit . +
nudc lai gan. Cic phan ti nudc huéng cac ddu dm vaoion Na*, cic ddu N2
duong vao ion (I~ va lam yéu lién két gidra cic cation, anion trong tinh L. e
thé va khuéch tan vao nudc (Hinh 2.3). 4 i [\
Qua trinh trén dugc biéu dién mot cach don gian béng phuaong trinh Hinh 2.3. M6 hinh bidu didn
dién li: NaCl{aq) —> Na*(aq) + (I(aq). sw phén li cia NaCl trong nubc
2. Chat dién li

a) Chét dién li va chét khéng dién li

Tim hiéu vé chat dién li va chat khong dién li

Két qua thir tinh dan dién véi cac dung dich hydrochloric acid (HCI), sodium hydroxide
(NaOH), saccharose (C,,H,,0,,), ethanol (C,H:OH) dwoc trinh bay trong bang
duwoi day.

H&y hoan thanh céc théng tin con thiéu trong béng vao vé:

Dung dich | Dung dich | Dung dich | Dung dich
HCI NaOH saccharose ethanol
Hién twgng Pensang | Pénsang | Pénkhdng '@ Beénkhdng
sang sang

Dung dich dén dién/khéng dan dién

Ca6/khdng co6 cac ion trai dau trong
dung djch

Chét dién li/chat khong dién li

Thi nghiém trén cho thay: cac chéat nhw hydrochloric acid, sodium hydroxide, ...
tan trong nwéc phan li ra cac ion nén chang la chét dién li. Saccharose, ethanol,...
khoéng phan li ra cac ion nén chuing la chat khéng dién Ii.
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Sw phan |li mét chat thanh cac ion mang dién trai du trong dung dich dwoc biéu dién
bang phwong trinh dién |i.

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

Chaét dién li manh va chat dién li yéu

So sanh kha nang phan li trong nwéc cua HCl va CH,COOH

Két qua thir tinh din dién véi dung dich HCI 0,1 M va dung dich CH,COOH 0,1 M
cho thay trwéng hop cbe dwng dung dich HCI 0,1 M béng dén sang hon.

Thyre hién yéu céu sau:

Hay so sanh sb ion mang dién trong hai dung dich trén, tir 6 cho biét acid nao phan
li manh hon.

Dwa vao mirc dd phan li thanh céc ion, chét dién li dwoc chia thanh hai loai:

Chét dién li manh |a chat khi tan trong nwéc, hau hét cac phan tl chat tan déu phan
li ra ion. Céac chét dién li manh thwérng gép la:

Cac acid manh: HCI, HNO4, H,SO,, ...
Cac base manh: NaOH, KOH, Ca(OH),, Ba(OH),,...
Hau hét cac muodi.

Qua trinh phan li ctia chét dién li manh xdy ra gan nhw hoan toan va dwoc biéu dién
bang mi t&n mdt chiéu.

HNO, —> H*+NO3

NaOH——> Na™ + OH~

Na,CO,—> 2Na* + CO%-
Chéat dién H:yéu la chét khi tan trong nwéc chi cé mét phan sb phéan tir chéat tan phan
li ra ion, phan con lai van ton tai & dang phan ti trong dung dich.

Vi du: trong dung dich CH,COOH 0,1 M, c(r 1 000 phéan tr hoa tan thi chi ¢é 3 phan tlr
phan li thanh ion, cdn lai ton tai & dang phan tcr.

Nhirng chat dién li yéu gdm céc acid yéu nhu CH,COOH, HCIO, HF, H,CO,,... va cac
base yéu nhu Cu(OH),, Fe(OH),,. ..

Qué trinh phén li cGa chat dién li yéu 1a mét phan (*ng thuén nghich va dwec biéu dién
bang hai nlra mii tén ngwoc chiéu nhau:
CH,COOH = H* + CH,C0O0".

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



Yemco BIET

Phuong trinh ion rut gon

Trong dung dich, chat dién li phan li thanh cac ion va chinh cac ion nay truc ti€p tham gia vao phan tng hod hoc.
Do vdy, phudng trinh dang ion it gon dugc st dung dé biéu dién cac phan (ing xdy ra giifa céc chat dién |i.
Vidu 1: Khi cho dung dich HCl (chifa ion H* va (I) tac dung vdi dung dich NaOH (chiia ion Na™ va OH™), thuic té chi
xay ra phan (g gita ion H* va OH™ theo phuang trinh ion rit gon:
H* +0H- —>H,0

Vi'du 2: Khi cho dung dich Badl, téc dung véi dung dich Na,S0,, thuc t€ chi xdy ra phan ding gita ion Ba™* va 505~
theo phuong trinh ion nit gon:

Ba?* + 502~ —> BaS0,
Phuong trinh ion rit gon cho biét bén chdt cia phan tng trong dung dich cdc chat dién .

) THUYET ACID-BASE CUA BRONSTED — LOWRY

1. Khai niém acid va base theo thuyét Brensted — Lowry

Cho cac dung dich: HCI, NaOH, Na,CO,.

1. Viét phwong trinh dién li ctia céc chét trén.

2. Str dung may do pH (hodc gidy pH) xac dinh pH, méi tredng (acid/base) clia cac
dung dich trén.

3. Theo khai niém acid-base trong mon Khoa hoc tw nhién & |&p 8, trong nhirng
chét cho & trén: Chét nao Ia acid? Chét nao 12 base?

Khai niém acid-base dé cap & I&p 8 chi dung véi dung mdi nwéc va chwa phan anh
ddy du ban chét acid/base. Nam 1923, nha hod hoc ngudi Pan Mach J. Bronsted
(Bron-stét) va nha hoa hoc nguwdi Anh T. Lowry (Lao-ri) 3a dwa ra mdt khai niém tong
quéat hon vé acid, base.

Thuyét Brensted — Lowry cho rang acid 1a chat cho proton (H*) va base la chat nhan
proton.

Vidu1: HCl + H, O —— CI" + H0O"
H+
Trong phan trng trén: HCI cho H*, HCI |a acid; H,0 nhéan H*, H,O la base.
Vidy2:NH; + H,O0 = NH; + OH"
H+
Trong phan (rng thuan, NH, nhan H* ctia H,O, NH, la base, H,O la acid. Trong phan
trng nghich, ion NH; I acid, ion OH- |a base.
Vidy3:CO3 + H,0 = HCOj3+ OH"
H+

Trong phan (rng thuén, CO%‘ nhan H* cGa H,0, CO%’ la base, H,0 la acid. Trong phan
(rng nghich, ion HCO; la acid, ion OH™ la base.
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Vi du 4:
a)HCO; + HO = CO3% +H0"

B
Trong phan (ng thudn, HCO; cho H*, HCO; la acid, H,O la base. Trong
phan ng nghich, CO3™ 1a base, H,0" 1a acid.
b)HCO; + H,O = HyCO;3 + OH™

TH |

Trong phan ng thu@n, HCO3; nhan H* tir nwéc, HCO3 la base, H,O la acid. Trong
phan (rng nghich, H,CO, |4 acid, OH" 1a base.

lon HCOj vira c6 thé nhan H*, vira c6 thé cho H*, vy HCOj c6 tinh chéat lwdng tinh.
Phan t&r H,O ciing vira c6 thé nhan H*, vira c6 thé cho H* nén H,O ciing la chat
lwdng tinh.

2. Dua vao thuyét acid — base clia Bransted — Lowry, hdy xac dinh chat nao 14 acid,
chét nao 1a base trong cac phén (ng sau:

a) CH,COOH + H,0 = H,0* + CH,C00-

b) S% +H,0=HS + OH"

2. Pu diém cia thuyét Brensted — Lowry
Theo thuyét Arrhenius, trong phéan t&r acid phai cé nguyén t H, trong nwdc phan
li ra ion H*, trong phan tr base phai c6 nhém OH, trong nwéc phén li ra ion OH~,

Thuyét Arrhenius chi ding cho treeérng hop dung méi la nwée. Thuyét acid — base cla
Brensted — Lowry téng quat hon thuyét Arrhenius, phan t& khéng c¢6 nhém OH nhw

NH, hoac ion nhuw cog‘ cling la base.

Jem cO BIET

Thuyét acid-base clia Brensted — Lowry cdn c6 thé md réng déi véi nhimg phan ting acid — base trong dung moi
khdng phai nudc. Vi du, perchloric acid (HCI0,) trong dung méi acetic acid (CH,COO0H), xay ra phan (ing:

HCO, + CH,C00H <= CH,C00H; +CI0;
Trong phén ting trén, HCIO, la acid vi a chat cho H*, cdn CH,COOH a base vi la chdt nhan H*.

‘-@}HHRI NIEM pH VA Y NGHIA CUA pH TRONG THUC TIEN
J em co BIET

Tich s ion cia nutdc (K,,)"

Trong dungdich nudc, tich s6 K, = [H*]-[OH"] [a mdt hang s6, chi phu thudc vao nhiét dd va dugc goi la tich s6 ion
cia nudc. 025 °C, K, = 10", tuy nhién gid tri nay ¢ thé dugc dung khi nhiét o khang khac nhiéu vdi 25 °C.

DG véi nudc tinh khiét: [H+] = [0H] = V10"%=10"7 (mol/L).

() Trong ki hidu Ky, w 12 viét tat clia tir tiéng Anh: water (nwérc).
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1. Khai niém pH

Nong d6 ion H* hodc ion OH- dwoc diing dé danh gia tinh acid hodc tinh base cla céac
dung dich. Tuy nhién, néu cac dung dich c6 nong d® H*, nong dé OH- thap, chang la
nhirng sé c6 s6 mi am hoéc c6 nhiéu chi¥ s6 thap phan. Vi vay, dé tién st dung, nguoi
ta dang dai lvgng pH v&i quy wdc nhw sau:

pH = — Ig[H*] hodc [H*] = 10—PH
Trong d6 [H*] 1a néng d6 mol cla ion H*.
Néu dung dich c6 [H*] = 102 mol/L thi pH = a.
Vi dy: [H*] = 10~2 mol/L thi pH = 2.
Méi trwrérng acid la méi tredrng cé [H*] > [OH] nén [H*] > 10" mol/Lhay pH < 7.
Mbi trrrdrng base 1a méi tredng 6 [HY] < [OH] nén [H*] < 10~7 mol/L hay pH > 7.
Mbi trwrdrng trung tinh Ia mdi tredng ¢6 [H*] = [OH] = 10~ mol/L hay pH = 7.
Thang pH thwérng dung co6 gia trj te 1 dén 14.

[H*]
(mol/L) 107 1077 10714
l | I |
TTEES T T T T
pH 1 2 3 4) 56 7/ B9 RW0 11 12 13 14
A
e acid trung tinh base >

a 3. Mot loai dau goi dau cd nong dd ion OH~ 1a 10517 mol/L.
a) Tinh ndng dd ion H*, pH clia loai dau gdi dau trén.
b) Mdi tredyng clia loai dau gdi dau trén |2 acid, base hay trung tinh?

4. M6t hoc sinh Iam thi nghiém x&c dinh pH cta dat nhw sau: Lay mét lwgng dat cho
vao nwéc roi loc lay phan dung dich. Ding may pH do dwoc gia trj pH |a 4,52.

a) Hay cho biét mdi trwdng clia dung dich 1a acid, base hay trung tinh.
b) Loai dat trén dwoc goi 1a dat chua. Hay d& xuét bién phap dé giam do chua, ting

dd pH cla dat.
5. pH cla dung dich nao sau day c6 gia tri nhd nhat?
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 cta pH trong thye tién ?Em cOBIET

Chi sb pH cé y nghia to I&n trong thye tién, pH ¢6 lién Chi s6 pH trong nudc tiéu
quan dén strc khoé clia con ngudi, sy phat trién cla thutmg trong khodng 4,8—7,0.

ddng vat, thuc vat,... Néu pH nudc tiéu cao trén
8,0 thi bénh nhin cé thé
Nudc bot dang mdc mot s6 bénh nhu
H=6,0-74 s0i than, nhiém tring dutng
Mau tiét niéu,. .o
pH=73-74 Néu pH nudc tiéu thdp dudi 5,0
Nudic tiéu Dadi thi bénh nhan c6 thé dang méc
pH=4,8-7,0 T bénh tiéu dudng, tiéu chay,
pH=15-3,5
mat nud,. ..

Hinh 2.4. Chi s6 pH cia céc djch trong co thé (1)
Trong co thé cla ngudi, mau va cac dich cia da day, mat,... déu c6 gia trj pH trong
mot khoang nhat dinh. Chi sé pH trong co thé cé lién quan dén tinh trang strc khoé.
Néu chi s6 pH tang ho&c gidm dét ngdt, khdng nam trong gi&i han cho phép thi c6 thé
I ddu hiéu ban d&u ciia bénh li, ngwdi bénh can dwgc kham dé tim ra nguyén nhan.
Mét s6 ddng vat séng dwéi nwrére can mdi trwdrng c6 gia tri pH thich hgp, vi dy: tdm va
ca wa song trong mdi truéng nuérc cé pH khoang 7,5 — 8,5.
Mot sd loai thue vat chi phat trién tét trong dat c6 gia tri pH thich hop, vi du:

Cay ché cay lua Cay ca chua
pH 45-55 5,5—6,5 6,0-7,0

Trong d&i séng hdng ngay, cac san phdm nhw dau gdi, xa phong, kem dwéng da,...
cing déu can c6 gia tri pH trong mét khodng nhét dinh dé an toan cho ngwdi stk dung.

6. Po pH clia mdt cbc nude chanh dwoe gia tri pH bang 2,4. Nhan dinh nao sau day
khong ding?

A. Nuéc chanh cé mdi tredrng acid.

B. Nong dd ion [H*] clia nwée chanh 1a 10724 mol/L.

C. Nong do ion [H*] cia nwée chanh la 0,24 mol/L.

D. Néng dd clia ion [OH] ctia nwéc chanh nhd hon 10~7 mol/L.

7. Nwéc Javel (chira NaClO va NaCl) dwoc dung l1am chéat tay rira, khiv trang. Trong
dung dich, ion CIO™ nhan proton clia nuéc dé tao thanh HCIO.

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

b) Dwa vao phan (rng, hay cho biét méi triéng clia nwée Javel 1a acid hay base.

(1) Nguon: Expert Opinion on Drug Metabolism & Toxicology.
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3. Xac dinh pH

Gia tri pH cla dung dich dwoc xac dinh gan ding béng cach st dung chét chi thi
acid — base. Khi can xac dinh gia tri pH chinh xac hon, nguwdi ta st dyng may do pH.

Chét chi thj acid — base |a chat c6 mau séc bién ddi phy thudc vao gia tri pH clia dung
dich. Mdt sé chét chi thi nhw gidy pH, gidy quy, phenolphthalein cé mau sic thay doi
trong cac khoang pH khac nhau (Bang 2.1).

Bang 2.1. Mau cua gidy pH, gidy quy va phenolphthalein trong dung djch
& cac khoang pH khac nhau

Giay quy

pH<8
Khéng mau

B |
i [HEETT FENEEEEEE

" Lam chét chi thi mau tir hoa dau biéc/bép cai tim

Chudn bi:

— Hoa d4u biéc (khodng 50 g) hodc bép cai tim thai nhé (khoang 100 g).

— Céc thuy tinh 250 mL, nwéc sdi, dia thuy tinh, lwéi/vai loc.

— Cac cdc (da dwgc dan nhan) dwng gidam an, nwéc C sdi, nwdc rira bat, nwdc
soda, nwéc mudi.

— Giay pH hodc may do pH.

Tién hanh:

— Ngam khoéng 50 g hoa dau biéc/100 g bap cai tim da dwoc chuén bj vao 100 mL
nwéc séi trong khoang 10 phat. Loc bang Iwdi loc hodc vai loc, thu dwece dung
dich. Dung dich nay dwoc st dung 1am chét chi thi.

— Dung may do pH (hodc gidy pH) xac dinh pH ctia cac dung dich.

— Cho vai giot chét chi thj 1&n lwot vao cac dung dich: giam &n, nwéce C sti, nudc
ri)a bat, nwéc soda, nwdc mudi va khudy déu. Quan sat sy ddi mau cia cac

Phenolphthalein

dung dijch.
Hoan thanh théng tin theo méu bang sau vao vo:
Giam &n Nuwéc Nwéc Nwéc Nuwéc
C st rira bat soda mudbi
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JemcosieT

Chat chi thi mau trong tu nhién
Hoa dau biéc, hoa cam td cdu, hoa dam but, bp cai tim,... c6 chifa cic * m
hop chat hitu co mang mau va mau sdc clia chiing thay ddi theo pH cla

mdi trudng nén c6 thé sit dung chiing Iam chét chi thi mau. Hoa d4u biéc Bﬁp cél tim

Vi du: sic t6 tao mau dac trung cho hoa ddu biéc la cac hop cht thudc
nhém anthu:yanln mét trong nhiing cht chdng oxi hoé tu nhién. 0 méi
truding pH nho han 7 (moi truding acid), anthocyanin ch uyén sang mau do ~
tim, & méi trudng pH16n han 7 (méi trudng base) chiing chuyénsangmau  Hoadambyt  Hoa cdm tu cdu
xanh sam. Hinh 2.5. M§t s6 loai thyc vat
c6 thé str dung lam chét chi thj mau

(@) SU THUY PHAN CUA CAC ION

Cho cac dung dich sau: Na,CO,, AICI,, FeCl,.
1. Dung gidy pH x4ac dinh gi4 tri pH g&n dang cuta céc dung dich trén.
2. Nhan xét va giai thich v& méi trudng clia c&c dung dich trén.

Khi tan trong nwéc, mudi phan li thanh céc ion. Phan (Png gilra ion véi nwée tao ra cac
dung dich cé mdi trwdng khac nhau dwoc goi |a phan (ng thuy phan.

Vi du 1: Trong dung dich Na,CO,, ion Na* khong bi thuy phan, con CO%‘ thuy phan
trong nwée tao ion OH- theo phwong trinh:
COZ+ H,0 = HCOj; + OH-
Vi vay, dung dich Na,CO,; c¢6 mdi trrong base. Na,CO; dugc str dung trong cong
nghiép thyc pham, dét, nhudm, cdng nghiép thuy tinh, silicate,...
Vi dy 2: Trong dung dich AICI, va FeCl,, ion CI~ khéng bi thuy phan, cac ion AP* va
Fe3* bj thuy phan trong nwéc tao ion H* theo phwong trinh & dang don gidn nhw sau:
AB* + H,0 = AI(OH)?* + H*
Fe3* + H,0 = Fe(OH)?* + H*
Vi vy, dung dich AICI,, FeCl, c6 mdi treérng acid. Trong thyc té, cac loai dét co chira

nhiéu ion AI%*, Fe3* c6 gia tri pH thap hay con goi la dat chua. D& khir chua, ngudi ta
bén vdi cho dat.

Cac mudi nhdm va sat, vi dy: phén nhém ((NH,),S0,.Al,(SO,);.24H,0) va phén sat
((NH,),SO,.Fey(S0,),.24H,0) dwoc str dung lam chéat keo tu trong qué trinh xt li
nwdc, dung 1Am chat cam mau trong cdng nghiép dét, nhudm, hodc |am chat két dinh,
chéng nhoé trong cong nghiép gidy,...
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«D) CHUAN DO ACID-BASE

1.

Nguyén tac

Chuén dé 1a phuong phép xac dinh ndng dd ctia mdt chat badng mét dung dich chun
da biét ndng dd. Dwa vao thé tich cta cac dung dich khi phan (ng vira di véi nhau,
xac dinh dwoc nong dd dung dich chét can chuan dd.

Trong phong thi nghiém, néng dd ctia dung dich base manh (vi du NaOH) dugc xac
dinh bang mdt dung dich acid manh (vi dy HCI) da biét trwéc ndng @& mol dya trén

phan (rng: NaOH + HCl—— NaCl + H,0

Khi cac chét phan (ng vira Al véi nhau, s6 mol HCI phan (rng bang s6 mol NaOH.
Ta co: Vici*Chcl = VYNaoH *CnaoH

Trong do:

Chic V& Cpaon 180 Irgt 12 ndng @6 mol clia dung dich HCI va dung dich NaOH;
Via V@ Vaon 1&n Iwot 14 thé tich clia dung dich HCI va dung dich NaOH (cting don vi do).
Khi biét Vo, Vnaon trong qua trinh chuén 6 va biét C ., sé tinh dugc Cy o

Thei diém dé két thic chudn dd dwoc xac dinh bang sw dbi mau cla chét chi thi
phenolphthalein.

. Thwe hanh chuan dd acid - base

Chuan bj:
Dung dich HCI0,1 M; dung dich NaOH néng d6 khoang 0,1 M; dung dich phenolphthalein.

Pipette 10 mL; burette 25 mL; binh tam gidc 100 mL; binh tia nwéc cét; gia dé; kep
burrete.

Tién hanh:

Dung pipette 1dy 10 mL dung dich HCI | i
0,1 M cho vao binh tam giac, thém 1 -2 :
giot phenolphthalein. |=¥=.] l'_—+—-
Cho dung dich NaOH vao burette, diéu f ]
chinh dung dich trong burette vé murc 0.

M& khoa burette, nhd tirng giot dung ﬁ ‘_
dich NaOH xuéng binh tam giac (lac

déu trong qua trinh chudn dd) dén khi |
dung dich xuat hién mau hong nhat
(b&n trong khodng 10 gidy) thi dirng
chuén d9.

Ghi lai thé tich dung dijch NaOH
da dung.

Hinh 2.6. Chuan dé dung dich NaOH
béng dung dich HC!
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Tién hanh chuén dé it nhat ba lan, ghi sé liéu thuc nghiém va
hoan thanh vao vé theo méu bang sau:

Hinh 2.7. Thao tac
khi chuén do

— Tranh dé cac hoa chéat nhw dung dich HCI, dung dich NaOH bén vao tay, mét.
— Céc dung cu thuy tinh (binh tam giéc, burette, pipette,...) dé& v&, can cén than.

5. Nau mot s6 diém can chl y trong qua trinh chuan do.
9. Néu mét s6 nguyén nhan cé thé din dén sai s6 trong qué trinh chuén db.

Quaé trinh phéan li cac chat trong nwée tao thanh cac ion dwgc goi la sy dién Ui
Nhirng chét khi tan trong nwéc phan li ra cac ion dwgc goi la chat dién Ii.
Cac chét khi tan trong nwéc khdng phan li ra cac ion dwoc goi la chat khéng
dién Ii.

Chét khi tan trong nwéc phan li hoan toan thanh céc ion la chat dién li
manh. Chét khi tan trong nwéc chi c6 mét phan sé phan tir chét tan phan li
ra ion la chat dién li yéu.

Thuyét Brensted — Lowry vé acid-base: acid la chat cho proton (H*) va base
la chat nhan proton.

Bi&u thire tinh pH: pH = — Ig[H*] hodc [H*] = 10-PH,

Chét chi thj acid — base |a chat c6 mau sac bién ddi phu thudc vao gia
tri pH cta dung dich. Cac chat chi thj thdng dung gdm cé: giday quy,
phenolphthalein, gidy pH.

Phan &ng gilra ion vé&i nwéc dwgce goi la phan (’ng thuy phan.

Chuan dd la phwong phap xac dinh ndng dd ciia mdt chat bang mét dung
dich chuéan da biét ndng do.

Ty lam chét chi thj mau bang cac nguyén liéu dé kiém nhw hoa dau biéc, bap
cai tim,...

Van dung kién thirc vé pH trong co thé ngudi dé bao vé, cham séc sirc khoé.
Xéac dinh pH trong méi treérng (dat, nwéc), tlr d6 cb gidi phap cai tao mébi
treérng hodc lwa chon giéng cay trong, vat nuéi phuc vy cho san xuat néng
nghiép, nudi trdng thuy san.

Biét Iya chon, st dung dwgc phdm, mi pham, chét tay rira c6 pH thich hop
dé bao vé sirc khoé.

X&c dinh dwgc ndng d6 dung dich acid — base bang phwong phap chuén db.




3 ON TAP CHUONG 1

@) HE THONG HOA KIEN THUC
1. Can béng hoa hoc

Phén (mg moét chiéu Phén (g thuén nghjch
aA+bB——cC +dD aA+bB = cC+dD
Phan (rng chi xay ra mdt chidu tir chét dau Trong cung diéu kién, phan rng xay ra theo
tao thanh san pham. hai chiu trdi ngwgc nhau.
Trang thai can bing e ndng dd céc chét trong hé phan rng khéng dbi.
K= [CI°[DI°
[AF[B]°
Hing s4 can bing Trong d6: [A], [B], [C], [D] 1& néng d& mol chia cac chét & trang théi

can bang.
Chét rén khong duwa vao biéu thive tinh K.
K¢ chi phy thugc vao ban chat clia phan (rng va nhiét dg.

Céc yéu t6 anh huéng

S8e s by g Fioe Nhiét do, ndng dd, ap suét.

Mét phén (rng thuan nghich dang & trang thai can bang, khi chju mét
tac dong bén ngoai nhw bién doi nhiét do, nong do, ap suat thi can
béng sé chuyén dich theo chidu 1am gidm tac ddng bé&n ngoai dé.

Nguyén Ii chuyén dich
can bang Le Chatelier

2. Can bang trong dung dich nwéc

S dign li Thuyét acid — base
Qua trinh phan li cAc chét trong nwéc tao thanh ion. cta Brensted — Lowry
Chét dién li manh: acid manh, base manh, hdu hét mudi. | Acid Ia chét cho proton.
Chét dién li yéu: acid yéu, base yéu. Base la chét nhan proton.
Chét khong dién li: nuéc, saccharose, ethanol,...
pH = —Ig[H"] hodc [H*] = 10-PH

[H+] 10_l 10_? 10—14
(mo/L) NN NN I N N
pH 1234563891011121314

- acid trung tinh base >
Trong dung dich nwéc, mot s6 ion nhw AR*, Fe3* va CO$~ phan (rng véi nwére tao ra cac dung
dich cé mdi trwwdrng acid/base.
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QD) LuYEN TAP

Céu 1. Hang sb K, cia mdt phan trng phy thudc vao yéu t6 nao sau day?
A. Nong do. B. Nhiét db. C. Ap suét. D. Chét xuc tac.

Cau 2. Thém nwéc vao 10 mL dung dich HCI 1,0 mol/L dé dwoc 1 000 mL dung dich A.
Dung dich méi thu dugc cé pH thay déi nhw thé nao so véi dung dich ban dau?

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

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

Cau 3. Tinh pH cua cac dung djch sau:
a) Dung dijch NaOH 0,1 M;

b) Dung dich HCI 0,1 M;

¢) Dung dich Ca(OH), 0,01 M.

Cau 4. Viét biéu thirc hdng sb can bang K cho céc phan (ng sau:
a) 280,(9) + O,(9) = 250,(9)

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

c) AgCl(s) = Ag'(aq) + Cl~(aq)

Céau 5. Cho cén bang hoa hoc sau: H,(g) + 1,(9) = 2HI(g) AH2gg =—9,6 kJ
Nh@n xét nao sau day khong dung?

A. Khi ting nhiét dd, can bang trén chuyén dich theo chiéu nghich.

B. O nhiét dd khdng dbi, khi tiing 4p suét thi can bang khéng bi chuyén dich.

C. O nhiét d9 khdng ddi, khi tang nbng d¢ H,, hodc |, thi gia trj hang sb can bang tang.
D. O trang thai can béng, téc 6 phan (rng thuan bang téc d6 phan trng nghich.

Cau 6. Xét phan (rng xay ra trong 16 luyén gang:

Fe,04(s) + 3CO(g) = 2Fe(s) + 3CO,(Q) AH°<0
Néu céc yéu té (ndng dd, nhiét do, ap suét) can tac ddng vao can bang trén dé can bang
chuyén dich vé& bén phai (lam tang hiéu suét cGia phan (ng).

Cau 7. Cho can bang hod hoc sau:

CO(g) + H,0(g) = Hy(g) + CO,(g)
O 427 °C, hang sb can bang K = 8,3. Cho 1 mol khi CO va 1 mol hoi nwée vao binh kin
dung tich 10 lit va giir & 427 °C. Tinh ndng dd cac chét & trang thai can bang.
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— Phét biéu dugc trang thai ty nhién clia nguyén td nitrogen.

— Gidi thich dugc tinh tro ca don chat nitrogen & nhiét do thutong thong qua lién két va gia tri nang
lugng lién két.,

— Trinh bay dugc sy hoat d6ng clia don chat nitrogen & nhiét d cao ddi vdi hydrogen, oxygen. Lién hé
qua trinh tao va cung cap nitrate cho dat tif nudc mua.

— Gidi thich duoc cdc tng dung clia don chat nitrogen khi va dng trong san xudt, trong hoat ddng
nghién cuu.

Trong c6ng nghiép, don chdt nitrogen két hop véi hydrogen tao thanh ammonia lé mét hop chét quan trong
[ trong san xudt phan bén, hod chat.

Tai sao phdn ung trén can thuc hién & nhiét d6 cao? Bon chdt nitrogen déng vai trd gl trong phdn tng d6?

@) TRANG THAI TU NHIEN

Néu (rng dung thye tidn clia khi nitrogen va diém tiéu Chile ma em biét.

Trong khi quyé&n Trai DAt, nitrogen 1a nguyén t6 phd bién nhét, chiém 75,5% khéi Iong
(hodc 78,1% thé tich) va tap trung chi yéu & tang d6i Ieu.

Trong v& Trai Dat, nguyén t6 nitrogen tbn tai tap trung & mét s mé khoang dwéi dang
sodium nitrate (thwérng goi la diém tiéu Chile).

Nguyén td nitrogen cé trong tat ca co thé ddng vat va thwe vat, 1a thanh phan céu
tao nén nucleic acid, protein,... Trong co thé ngudi, nitrogen chiém khodng 3% khéi
lwong, dirng thir twr sau oxygen, carbon va hydrogen.

Nguyén t6 nitrogen tbn tai trong ty nhién v&i hai ddng vi bén 1a 14N (99,63%) va
15N (0,37%).

¥ emco BiET

Bénh gidm dp ctia thg lan

Khi ldn sdu dudi nudc, ap sudt khéng khi trong budng phéi tang lam lugng
nitrogen hoa tan trong méau tang. Trong qua trinh di chuyén Ién mat nudc,
&p sudt gidm dén. Néu nqudi tho I3n di chuyén Ién mét nudc qua nhanh,
nitrogen khdng kip chuyén dén va thodt ra & phdi, sé tao thanh céc bot khi
trong mach méu. Gac bot khi nay lam tac mach mau hodc chén ép vao day

than kinh, gay dau khdp, té liét hodc tir vong. Hinh 4.1. Th! n bidn
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@} CAU TAO NGUYEN TU, PHAN TU
1. Cau tao nguyén tiv

Nguyén tb nitrogen & 6 so 7, nhom VA, chu ki 2 trong bang tuan hoan. Nguyén tir
nitrogen c6 dd &m dién Ién (3,04). Nitrogen 1a phi kim dién hinh.

Nitrogen tao ra nhidu hop chét vé&i cac sb oxi hoé khac nhau tir -3 dén +5. Cac sb oxi
hoa thwérng géip clia nitrogen dwoc biéu dién & truc s6 oxi hoa dwéi day.
-3 0 +1 +2 +3 +4 +5

N,

1. Sap xép cac hop chat sau vao vj tri twong (rng trong truc biéu dién s oxi hoa cla
nitrogen: NO, N,O, NO,, NH,, HNO,, HNO,, NH,CI, KNO,, NaNO,,

2. Dva vao truc biéu di&n sé oxi hoa clia nitrogen dé giai thich nitrogen cé ¢ tinh oxi
ho4 va tinh khir. Viét mot qua trinh oxi hoa va mét qua trinh khir d& minh hoa.

2. Cau tao phan tir

Phan tlr nitrogen gdm hai nguyén t(, lién két véi nhau bang lién két ba (1 lién két o va
2 lien két ). Phan t& nitrogen ¢6 nang lwgng lién két Ién (945 kJ/mol) va khéng c6 curc.

1. Viét cobng thirc electron, cong thirc Lewis va cong thirc cdu tao cla phan t
nitrogen.

2. Tir cau tao phan tir, hay cho biét tai sao phan t&¥ N, cé nang luong lién két on.
Duv doan vé khd néng hoat ddng hod hoc ciia nitrogen & nhiét dd thuéng.

Q) TiNH CHAT VAT Li

O didu kién thwong, nitrogen 1a chat khi, khong
mau, khdng mui, khéng vi, khé hoa Iéng (hoa 16ng &
-196 °C), tan rat it trong nwéc (1 lit nwéc hoa tan dwoc
0,012 lit khi nitrogen). Khi nitrogen khéng duy tri sw
chay va su hd hép.

&

1. Dva vao trong tac van der Waals, hay gidi thich tai
sao don chét N, khé hod I6ng va it tan trong nuére.

Hinh 4.2. Lwu trip té bao gbc
trong nitrogen long

@) TiNH CHAT HOA HOC

O nhiét dd thwerng, nitrogen kha tro; & nhiét dé cao, nitrogen tré nén hoat ddng hon.
Nitrogen thé hién ca tinh oxi hoa va tinh khi.
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1. Tac dung vé&i hydrogen

O nhiét d6 cao, ap suét cao va cd xuc tac, nitrogen
hoa hop tryc tiép v&i hydrogen, tao thanh ammonia.
Pay la qua trinh quan trong nhat dé san xuit ammonia,
thwdng goi la qua trinh Haber-Bosch (Ha-bo Bot), dwoc
phat minh b&i nha hoa hoc Fritz Haber (Pho-rit Ha-bo)

Y em co BIET

Quy trinh Haber-Bosch

Quy trinh Haber-Bosch la mdt
chia khod quan trong trong
dng nghiép sdn xudt phan
bon, gitip dam bao an ninh

va dugc phat tridén béi ki sw Carl Bosch (Can Bot),  Mong thyctoan cau.
Qué trinh Haber-Bosch duwoc thirc hién &@ quymd cong  Hién nay, quy trinh Haber-
nghiép tir ndm 1913: Bosch van dang tiép tuc dugc
o nghién ciu, cdi tién theo
N5 (g) + 3H,(9)s *2NH;(9) huéng tim ki€m nhiing xic tac
Phan (ng tdng hgp ammonia 1a qué trinh trung gian hiéu qua han nham lam giam
quan trong d& san xuét nitric acid, thuéc nd, dam nitrate, nhit g va giam dp sudt cla
phédn @ing tong hgp ammonia.

urea, ammophos,...

2. Tac dung véi oxygen

O nhiét d6 cao trén 3 000 °C ho#c ¢ tia Itra dién, nitrogen két hop véi oxygen, tao ra
nitrogen monoxide (NO) vé&i hiéu suét rat thap.

N, (g) + O, (g)=——2NO(g)

Trong ty nhién, phan &ng trén xay ra trong nhirtng con mwa déng kém sam sét, kh&i
dau cho qua trinh chuyén hoa tir nitrogen thanh nitric acid. Nitric acid tan trong nwéc
muwa va phan li ra ion nitrate (NO3) 14 mét dang ph&n dam ma céy tréng hap thu dugc
dé sinh trwdng, phat trién.

AHC = 180,6 kJ.

Qua trinh tao va cung cap dam nitrate cho dat tlr nwédc mwa dwgc biéu dién theo

so do:
N, 225 NO—°2 5, NO, =22 "% HNO, —» H* + NO;

Trong thwe té, phan (rng hoa hop gilka nitrogen véi oxygen thwdng xay ra dong
théri v&i qua trinh dét chay nhién liéu & nhiét dd cao bang khéng khi. Cac hoat déng
giao thong van tai va san xuéat cong nghiép 1a nguyén nhan chinh gay phat thai cac

oxide cla nitrogen vao khi quyén.

2. Trong phuwong trinh hoa hoc cla phan (rng tong
hgp ammonia, hdy xac djnh cac nguyén tlr cé sy
thay ddi sé oxi ho4 va vai trd cla nitrogen.

3. Trong phuong trinh hod hoc cia phan (rng giltra
nitrogen v&i oxygen:

a) Hay xac dinh cac nguyén tr c6 sir thay ddi sb oxi hoa.

b) Tai sao thue té khdng st dung phan (ng nay dé tao
ra NO, mdt hop chét trung gian quan trong trong
cdng nghiép san xuét nitric acid?

4. Viét cac phwong trinh hoa hoc minh hoa qué trinh
hinh thanh dam nitrate trong tw nhién xuét phat ti
nitrogen.

ZemcoBIET

Mdt sd vi sinh vt chuyén hod
nitrogen thanh phan dam, tich
lu§ tai cdc nt san & ré cay ho
dau. Qué trinh nay gdp phén
cdi tao va bd sung dinh dudng

4.3. C4c nbt sén &
ré céy ho dau
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<> UNG DUNG

Téac nhan lam lanh MEX 56 trmig daares Tao khi quyén tro
Téng hgp ammonia cua nitrogen Bao quan thyc pham

Swu tam mét s hinh anh dé béo cdo, thuyét trinh vé (rng dung cua nitrogen trong
thie tién. St dung cac tinh chéat vat li va hoa hoc dé giai thich co sé khoa hoc cla
cac (rng dung nay.

&

5. a) Tai sao nitrogen 16ng dwgc ding dé bao quan mau vat phdm trong y hoc?
b) Tai sao dung khi nitrogen dé lam cang vo bao bi thyrc pham ma khéng diing
khong khi?

YemcoBIET

Ung dung ciia nitrogen léng trong y té va cdng nghé thuc pham

Nitrogen |6ng lam mé bi déng bang ngay khi tiép xtc nén dugc diing diéu tri mun cdc va mot s6 bénh ngoai da.
Nitrogen I6ng dugc phun vao v bao bi, sau d6 gan kin, nitrogen bién thanh thé khi lam cang vd bao bi, vira bao vé
thuc phdm khi va cham, vira bdo quén duoc thuc pham.

e Nguyén t6 nitrogen ton tai trong tw nhién & cd dang don chat (trong khi
quyén) va dang hgp chat (nitrate, protein, nucleic acid,...).

e Hai nguyén ttr trong phan t& nitrogen lién két véi nhau bang mot lién két ba
bén virng nén don chét nitrogen kém hoat ddng hoa hoc & nhiét do thuwdng,
hoat ddng ho& hgc manh hon & nhiét dé cao. Pon chét nitrogen thé hién
ca tinh oxi hoa (tac dung véi hydrogen) va tinh khtr (tac dung véi oxygen).

« Nitrogen cé nhidu (*ng dung trong cac nganh san xuét hoa chét, bao quan
thwe pham, dwoec pham, mau vat pham y té, ...

e Giai thich qua trinh tao va cung cap ion nitrate cho dat tir nwéc mua.

e Giai thich dwgc cac (rng dung cla don chat nitrogen & thé khi va thé Iéng
trong bao quan thwe pham, dwoc pham, mau vat pham vy té.
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AMMONIA * MUOI AMMONIUM

MUCTIEU
— M0 ta dugc cong thic Lewis va dang hinh hoc clia phén tr ammonia.

— Tif cdu tao cla phan tir ammonia, gidi thich dugc tinh tan, tinh base, tinh khir. Viét duoc
phuong trinh hod hoc minh hoa.

— Van dung dugc kién thic vé cdn bang hod hoc, toc dd phan (ing, enthalpy cho phan (ng
tdng hop ammonia tif nitrogen va hydrogen trong qud trinh Haber.

— Trinh bay dugc tinh chat co bdn cla muéi ammonium va nhan biét ion ammonium trong
dung dich.

— Trinh by dugc (ing dung clia ammonia; ammonium nitrate va mgt s6 mudi ammonium tan.

— Thuc hién dugc (hodc quan sat video) thi nghiém nhan biét dugc ion ammonium trong phén
dam chtia ion ammonium.

6 *
[ Tir ammonia, théng qua phdn (ing ndo ¢6 thé sén xudt phén dam chida ion ammonium? Ammonia ]
déng vai trd gl trong phan ling dé?

@ AmMoONIA
1. Cau tao phan tir

0 1. Viét cAu hinh electron clia cac nguyéntr H(Z=1)vaN (Z=7).
2. Trinh bay cac bwéc lap cong thirc Lewis clia phan tlr ammonia.

Phan tr ammonia dwgc tao bdi mdt nguyén t&r nitrogen lién két véi ba nguyén tor
hydrogen va cé dang hinh hoc la chop tam giac:

H—N—H --"N"'"H
| H™ \
H H
a) b)

Hinh 5.1. Cong thire Lewis (a) va dang hinh hoc (b) ctia phén t&r ammonia
DPac diém cau tao clia phan tir ammonia:
— Nguyén tir nitrogen con mot cap electron khéng lién két, tao ra ving c¢6 mat dd dién
tich am trén nguyén tl nitrogen.
— Lién két N-H phan cuc, cép electron dung chung léch vé& nguyén tir nitrogen lam cho
nguyén tr hydrogen mang mot phan dién tich dwong.
— Lién két N-H twong ddi bén véi nang Iwgng lién két 12 386 kJ/mol.

33



&

1. Tir dac diém cau tao clia phan tir ammonia, hay gidi thich tai sao cac phan ti
ammonia c6 kha nang tao lién két hydrogen manh vé&i nhau.
H H H
--»H;\N---H—\N T b
/

/7
H H H

Hinh 5.2. Lién két hydrogen giira céc phén tir ammonia

N'.I

2. Tinh chat vét li

Ammonia tdn tai & ca trong mdi trwdng dat, nwéc, khéng khi. Trong co thé ngudi,
ammonia dwoc tao ra trong qua trinh chuyén hoa thirc &n chira protein.

O diéu kién thwdng, ammonia tdn tai & thé khi, khéng mau, nhe hon khéng khi, mui
khai va x6¢c. Ammonia tan nhidu trong nwéc. O diéu kién thwéng, 1 lit nwée hoa tan
dwoc khoang 700 lit khi ammonia. Ammonia dé hod Iéng (hod I6ng & —33,3 °C) va dé
hoa ran (hoa rén & —77,7 °C).

g

2. Hay gidi thich tai sao ammonia tan tét trong nuwéec.

3. Tinh chat hoa hoc

a) Tinh base

Trong cdng nghiép, phan (ng gil*a ammonia v&i acid dwoc dung dé san xuéat
phan boén:

NH, + HCl— NH,CI

NH,, + HNO, —> NH,NO,

2NH, + H,S0, —> (NH,),SO,
Xéc dinh chat cho, chét nhan proton trong mdi phan (rng trén. Dung mili tén dé biéu
dién sy cho, nhan dé.

Trong dung dich, mdt phan sé phan tir ammonia nhan 4 em co BIET

proton clia nwéce, tao thanh ion ammonium (NH3): Ammophos |3 mét loai phan
I H] bon phic hop, cung cap dong
NH; + H,O = NHz+ OH" thdi hai nguyén t6 nitrogen

Dung dich ammonia ¢c6 mdi trwéng base yéu, lam va phosphorus cho  cdy

e . trong. Thanh phan chinh clia
quy tim chuyén mau xanh, phenolphthalein chuyén oz B <t ik el

mau hong. céc phan tng:
O thé khi, ammonia ciing ¢6 khad n&ng nhan proton, thé  NH; + H;P0, —> NH,H,P0,
hién tinh chat clia mgt base Br@nsted-Lowry. INH; + H3PO, —>(NH, ),HPO,

Vi du: NH3(g) + HCI(g) — NH,CI(s)
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b) Tinh khir

Trong phan tlr ammonia, nguyén ti nitrogen c6 sé oxi hod —3 (sb oxi hoa thAp nhét cla
nitrogen) nén ammonia thé hién tinh khv.

Khi dét chay trong oxygen, ammonia chay v&i ngon Ira mau vang.
4NH, + 30, —%5 2N, + 6H,0

Trong cdng nghiép, phan (rng gilra ammonia va oxygen dugc thyc hién & nhiét do
800 °C - 900 °C véi xac tac Pt.

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

Phéan (rng trén la giai doan trung gian quan trong trong ﬁ EM CO BIET
atrinh sa at nitri id th h hap Ostwald
?gt_x::n)s rHETTTG ACETE0 pRang phap st Ammonia tu bdc chdy & nhiét
: d6 651 °C khi c6 sat xic tac va
3. Trong hai phan trng oxi hoa ammonia béing oxygen 0 850 °C khi khdng ¢ xiic tac.
& trén, hay: Ammonia c6 thé tao hdn hgp

nd vdi khdng khi khi ndng dd

a) Xéc dinh cac nguyén tir cé sy thay ddi so oxi hoa. ammonia trong hin hgp i
b) Viét qua trinh oxi hoa, qua trinh khr. 16% dén 25% thé tich.
4. ’'ng dung

TAc nhan 1am lanh Mot s6 (ng dyng Séan xuét nitric acid
Dung méi e San xuét phan dam

Swu tdm médt s6 hinh anh dé bao céo, thuyét trinh vé (rng dung clia ammonia trong
thyee tién. S dung cac tinh chat vat li va hoa hoc dé giai thich co s& khoa hoc clia
cac ng dung nay.

5. San xuét

Trong ¢dng nghiép, qua trinh san xuit ammonia thudng dwgc thye hién & nhiét d6
400 °C — 450 °C, 4p suét 150 — 200 bar, xuc tac Fe.

N, (9) + 3H, (@) ——2X— 2NH,(g) AH° = 91,8 kJ

Van dung kién thirc vé can bang hod hoc, tbc dd phan rng, bién thién enthalpy dé
gidi thich cac diéu kién clia phan (rng san xuat ammonia, cy thé:

1. Néu tang hodc giam nhiét do s& anh hwédng dén sy chuyén djch can bang va téc
dd phan (rng nhu thé nao?

2. Néu gidm ap suat, can bang chuyén dich theo chiéu nao? Tai sao khdng thye hién
& ap suét cao hon?

3. Vai trd cla chét xuc tac trong phan irng 1a gi?
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MUGI AMMONIUM

Tinh tan, sw dién li
M6t s& mudi ammonium phé bién: [ H

NH,CI, NH,CIO,, NH,NO;, (NH,),SO,, NH,H,PO,, AN
(NH,),HPO,, NH,HCO,, (NH,),Cr,0,. 3

Hau hét rféc muoi ammc_mium déu dé tan trong nwoc Hinh 5.3. Dang hinh hoc
va phén li hoan toan ra ion. cla ion ammonium

Vidy: NH,Cl—> NH; + CI.

Tac dung véi kiem — Nhan biét ion ammonium

Khi dun néng hdn hop mubi ammonium véi dung dich kiém, sinh ra khi ammonia c6
mui khai.

Vi du: (NH,),SO, + 2NaOH —5 Na,S0, + 2NH, + 2H,0

| H*]
Phuong trinh ion rat gon: NHj + OH™ == NHj + H,0

Thi nghiém: Nhan biét ion ammonium trong phan dam

Chuén bi: phan boén potassium nitrate va phan bén ammonium chloride dang ran,
dung dich NaOH 20%, gidy pH; binh xit tia nwéc cit, 2 dng nghiém, kep gd, dén cbn.
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 mdi dng nghiém khoang 3 mL nwéc cét, Iac déu cho tan hét.

— Nhé 1 mL dung dich NaOH 20% vao mdi éng nghiém, dun néng nhe trén dén con.

— Pwa hai méau gidy pH da tAm w6t vao miéng mdi ng nghiém.

Quan sét hién twong x3y ra va thue hién yéu céu sau:

Dya vao déu hiéu nao dé nhan biét ion ammonium? Giai thich bang phwong trinh
hoa hoc.

Tinh chét kém bén nhiét 7 em o BIET
Cac mubi ammonium déu kém bén nhiét  Ammonium nitrate vita 12 phan bén nhung d6ng
va dé bi phan huy khi nung néng. thi cling la chdt nd do phan (ing:
Vi du: INH,NO, —E-5 N, + 0, + 4H,0

© Phan ting trén |a nguyén nhan vu nd kinh hoang tai
NH,Cl — NH; + HCI nha kho chifa khodng 2 700 tdn ammonium nitrate
NH,HCO, —% NH, + CO, + H,0 0 cang Beirut (Lebanon) vao thang 8 nam 2020. Do

" vay, qud trinh bao quan, st dung ching phai tuan

NH,NO; —> N,O + 2H,0 theo nguyén tic phong va chdng chdy, nd.



4. U'ng dung

Mot s (rng dung clia
mudi ammonium

@ 4. a) So sanh phan tlr ammonia va ion ammonium vé dang hinh hoc, s6 lién két cong
hoa tri, sb oxi hoa cGa nguyén ti nitrogen.
b) Viét phwong trinh hoa hoc minh hoa tinh acid/base ctia ammonia va ammonium.

EM DPAHOC
e Phan t&r ammonia ¢6 dang chép tam giac, phan t&r chira ba lién két N-H
phan cyc va mdt cép electron khdng lién két trén nguyén tr nitrogen.

e Cac phéan tir ammonia tao dwoc lién két hydrogen véi nhau va véi nwéc.
Ammonia dé hod 16ng va dé tan trong nuwéec.

¢ Tinhbasevatinh khi(rciaammoniadwocrngdungtrong sénxuétphénbén,
nitric acid, ...

e Mudi ammonium dé tan, kém bé&n nhiét, tac dyung vé&i base, dwgc ding
cha yéu lam phan bén.

e Van dung dwoc kién thire vé can bang hoa hoc, tbc dd phan &ng, enthalpy
cho phén &ng tbng hgp ammonia trong qué trinh Haber-Bosch.

e Nhan biét dwoc ion ammonium trong phan dam.
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MOT SO HOP CHAT CUA NITROGEN
VOI OXYGEN

MUCTIEU

— Phén tich dugc nguon goc cac oxide cla nitrogen trong khdng khi va nguyén nhan gdy hién tugng mua acid.

~ Néu dugc cu tao clia HNO,, tinh acid, tinh oxi hod manh trong mét s6 (ing dung thuc tién quan trong
clia nitric acid.

—  Gidi thich dugc nguyén nhén, hé qua cta hién tugng phd dudng.
@ -
! Nam 1872, trong cubn séch Khéng khi va Mwa, Robert Angus Smith (R6-b6t An-gét Smit)
(nhé hoa hoc ngudi Scotland) da trinh bay chi tiét vé hién tugng mura acid. Dén cudi nhitng
nam 1960, muwa acid da thyre sy dnh hudng dén méi trudmg céc vang réng Iém & Tay Au va
Poéng Bic My. Ngay nay, mura acid tré thanh mét trong cac thdm hoa méi trirdng toan céu.
VAy mura acid 1a gi? Hop chét cda nitrogen véi oxygen c6 vai trd gi trong hién twong d67?

\ J

@ cAc OXIDE CUA NITROGEN

1. Cong thirc, tén goi

Oxide cla nitrogen dwoc ki hiéu chung la NO,, mét loai hgp chat dién hinh gay 6
nhiém khéng khi. Hop chét NO, c6 trong khdng khi la N,O, NO, NO,, N,O,.

- Dinitrogen oxide l Nitrogen monoxide ‘ Nitrogen dioxide ‘ Dinitrogen tetroxide \

2. Ngudn gbc phét sinh NO, trong khéng khi

Bé&n canh ngudn gbc ty nhién nhw ndi Itra phun trao, chdy rirvng, mwa déng kém theo
sam sét, sy phan huy cac hop chat hru co, thi sy phat sinh NO, chi yéu la do hoat
déng cta con ngudi. Cac ngudn gay phat thai NO, nhén tao tir hoat Gong giao théng
van tai, san xuat cong nghiép, néng nghiép, nha may nhiét dién va trong doi séng.

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

NO, nhiét NO, nhién ligu NO, tirc thoi
(thermal — NO,) (fuel = NO,) (prompt — NO, )
Nhiét do rat cao (trén 3 000°C) Nitrogen trong Nitrogen trong khéng
hodc tia ICra dién lam nitrogen | nhién liéu hodc sinh | khi tac dung véi cac
trong khéng khi bj oxi hoa: khéi(1) két hop véi gbe ty do@ (gbe
N, +O, = 2NO oxygen trong hydrocarbon, géc
khang khi. hydroxyl,...).
NO, la mét trong cac nguyén nhan gdy mwa acid, swong mu quang hoa, hiéu rng
nha kinh, thiing tAng ozone va hién twgng pha dudng, 1am 6 nhiém méi trudng.

(1) Sinh khéi 12 mot thuét nglr dung dé mé ta cac vat chat hitu co cé ngudn géc tir sinh vét séng.
(2) G&c tyr do 1a nguyén tl/nhém nguyén tir c6 electron ty do, chura tao thanh cip electron.
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3. Mwa acid

1. Giai thich nguyé&n nhan phat thai NO, tlr hoat dong giao thdng vén tai, nha may
nhiét dién, luyén kim, dét nhién liéu. D& xuét cac bién phap nhdm cét giam cac
ngudn phét thai doé.

2. Swu tdm hinh anh vé &nh hudng clia mwa acid dbi véi méi tredyng. Dé xuét mot
s6 gidi phap nham giam thidu nguy co gdy mwa acid.

Nwéc muwa théng thuwdng cé pH khoang 5,6 chi yéu do c6 carbon dioxide hoa tan tao
mdi treérng acid yéu. Khi nwéc mwa c6 pH nhd hon 5,6 thi goi 1a hién tweng mua acid.

Tac nhan chinh gay mwa acid la SO, va NO,, phat thai chu yéu do cac hoat dong cong
nghiép, nhiét dién, giao thdng, khai thac va ché bién dau mé,...

V&i s xtc tac caa cac ion kim loai trong khdi bui, khi SO, va NO, bi oxi hoa béi oxygen,
ozone, hydrogen peroxide, gbc tw do,... réi hoa tan vao nwéc, tao thanh sulfuric acid
va nitric acid. Vi dy:

xuc tac
2S0, + 0, + 2H,0 ——> 2H,S0,

4NO, + O, + 2H,0 — > 4HNO,
Céc giot acid li ti tao thanh theo muwa roi xudng bé mat Trai Dat.

Muwa acid gay tac dong xau dbi v&i mdi trudrng, con ngudi va sinh vat, rd rét nhét khi
nwéc muwa cb gia tri pH dwdi 4,5. Mua acid 4nh hwdng dén sinh vat, 8n mén cac céng
trinh x4y dyng, kién tric béng da va kim loai,...

4D NITRIC ACID

LYl

& O
1. Cau tao - e
o _Sach-glao-Knoa. /O—N/
Nitric acid (HNO,) cé cong thirc Lewis va cong thirc H * N
cu tao nhw Hinh 6.1. 9 ™0
Pac diém céu tao clia phan tr nitric acid: /O
— Nguy8n ti¥ N o6 s& oxi hoa +5, 14 s6 oxi ho cao nhét H/o_”\
cua nitrogen. b) O

o ‘ L L Hinh 6.1.
— Lién két O-H phan cwc manh ve phia nguyén il Céng thirc Lewis (a) va

Rt céng thire c4u tao (b) cua
— Lién két N - O la lién két cho — nhan. nitric acid

T dac diém cau tao, dw doan tinh tan va tinh chat hoa hoc cla nitric acid.

2. Tinh chét vat li

Nitric acid tinh khiét la chat 16ng, khéng mau, cé khéi lvgng riegng D = 1,53 g/mL.
Nitric acid néng chay & —42 °C va sbi & 83 °C. Nitric acid bdc khéi manh trong khéng
khi &m va tan vé han trong nuéc.
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3. Tinh chét hoa hoc

Viét phwong trinh phan li va cac phwong trinh hoa hoc minh hoa cho tinh chét acid
manh cua nitric acid.

a) Tinh acid

Nitric acid c6 kha nang cho proton, thé hién tinh chat clia mét acid Brensted—Lowry.
Trong cdng nghiép, nitric acid dwoc st dung dé san xuét phan bén giau dinh dwéng
nhw ammonium nitrate, calcium nitrate.

NH; + HNO, —— NH,NO,

CaCO,4 + 2HNO;— Ca(NO,), + CO, + H,0
Ammonium nitrate cung cap nguyén t6 nitrogen & ca dang ammonium va ca dang
nitrate.

b) Tinh oxi hoa
Phan tlr nitric acid chira nguyén tr nitrogen c6 sé oxi hoa cao nhét (+5) nén nitric acid
c6 kha nang nhan electron, thé hién tinh oxi hoa manh.
Do cé tinh oxi hod manh, nitric acid thwéng dwoc sir dung dé pha mau quing trong
viéc nghi@n ctru, xac dinh ham lwgng cac kim loai trong quéang.

Yemco BIET

Ung dung ndi bat ciia nitric acid dic

- ( dang dam dic, nitric acid dugc ding @& san xudt thudc nd trinitrotoluene (TNT), nitroglycerin va thudc sing
khdng khéi cellulose trinitrate. Trong ¢ac hgp chdt d6, tinh oxi hod cUa nitric acid dugc bao luu & cac gdc nitrate
va tham gia vao phén (ing chdy, no.

« Nitric acid déc tao vdi hydrochloric acid ddc hon hop ¢6 tinh oxi hod manh (thutng goi la nudc cudng toan —
aqua regia) 6 kha nang hoa tan vang (gold), platinum.
Vidy: Au + HNO, + 3HCl i - Audl, +NO + 2H,0
Phdn iing hoa tan vang, platinum trong nuéc cudng toan dugc sit dung phd bién & nhiéu phong
thi nghiém nghién cu.

D) HIEN TUONG PHU DUONG

Nguyén nhan cla hién twong phi dedng 1a do sv dw thira dinh dwdng da cung cap
ngudn thire dn ddi dao cho sinh vat phi du phat trién rat manh.

Théng thwérng, khi ham lwong nitrogen trong nuwéc (bao gdm ion nitrate, nitrite,

ammonium) dat 300 pg/L va ham lwgng phosphorus (cac dang ion phosphate) dat
20 ug/L sé gay ra hién twong phu dwéng.



Nguén dinh dwérng & ao, hd thuwérng c6 ngudn gbc tir nwée thai (néng nghiép, cong
nghi&p va sinh hoat) dwgc dwa dén ao, hd théng qua cac cbng dén nwéc ¢ dinh hosc
do chay tran trén mat dat khi mwa, 1G. Bén canh d6, & nhiéu dadm nudi tréng thuy san,
s dw thira thirc &n chan nudi ciling tao ra sy dw thira dinh dwéng.

Hién tong pha duéng gay can trd s hap thy 4nh sang mét trévi vao nwéce, lam gidam
s\ quang hop cla thyc vat thuy sinh. Rong, tdo phéat trién manh gay thiéu ngudn
oxygen tram trong cho cac loai khac (dac biét la tom, ca), gdy mat can bang sinh thai.
Ngoai ra, xac rong, tdo phan huy gy 6 nhiém méi trwéng nwére, khéng khi va tao chét
bun 1&ng xubng ldng ao, ho.

Hinh 6.2. Ao, hé c¢6 hién turgng pht dwdng do 6 nhiém

1. Néu cac bién phap nham han ché hién twgng phi duéng xay ra & cac ao, hd.

2. Hay mé ta dic diém cla ao, hd co hién tweng pha dwéng va dé xuét cach cai tao.

Sy phét thai cac oxide cua nitrogen trong khéng khi chl yéu do cac hoat
dong cta con ngudi nhw giao thédng van tai, nhiét dién, san xuét cdng
nghiép, ndng nghiép va d¢i sdng.

Nguyén nhan gay hién twong mwa acid do ¢6 su phat thai qua nhiéu khi
SO, va NO, tir sén xuét cdng nghiép, giao théng,...

Nitric acid |a acid manh va c6 tinh oxi hoa manh.

EM CO THE

e Lién hé dwoc tinh chat hoa hoc cla nitric acid trong mot sé quy trinh san xuét
ho& chét.

e Giir gin méi trwd'ng nwéc cla cac ao, hd trong khu viec em sinh sdng va tham
gia céi tao nhirng ao, hd c6 hién twgng pha dwéng.




SULFUR VA SULFUR DIOXIDE

MUCTIEU

— Neéu dugc cac trang thai tu nhién clia nguyén t0 sulfur.

— Trinh bay dugc cdu tao, tinh chat vat Ii, hod hoc co ban va (ing dung clia sulfur don cht.

—  Thuc hién dugc thi nghiém ching minh sulfur don chat visa c6 tinh oxi hod vifa cé tinh khi.

— Trinh bay dugc tinh oxi hod, tinh khir va ing dung ciia sulfur dioxide.

— Trinh bay dugc sy hinh thanh sulfur dioxide do tac dong clia con nqudi, ty nhién,
tdc hai clia sulfur dioxide va mdt s6 bién phdp lam gidm thiéu lugng sulfur dioxide thai
vao khong khi.

@ ~

¢+ Trong cbng nghiép, sulfur Ia nguyén liéu ban d4u, con sulfur dioxide Ia hop chét trung gian
trong qué trinh sén xudt sulfuric acid. Bén canh db, sulfur dioxide ciing 14 mét tac nhan gy
6 nhiém khéng khi.

Vay, tinh chét co ban cla sulfur, sulfur dioxide Ia gi va lam thé nao dé gidm thiéu tac hai cua
sulfur dioxide dbi v&i méi truomg?

@ suLrur

1. Trang thai tw nhién

Sulfur (Ilwu huynh) la nguyén t6 phd bién thir
17 trén vo Trai Dét, chiém khoang 0,03 - 0,1%
khéi Iwong, ton tai & bon dang dong vi bén:
325 (94,08%), 33S (0,76%), S (4,22%) va
363 (0,02%)("). Trong tw nhién, sulfur ton tai &
cé dang don chat va dang hgp chat. Don chét
sulfur dwoc phan bd & vung lan cannuil)ava A At S 2
subi nwéc néng,... Hop chét sulfur Qbm cac Hmh 7. 1 Bé sulﬁ:rd'khu VLG gén nﬁr fua
khoang vat sulfide, sulfate, protein,..

Sulfur dwoc giai phéng ra khi I18i Tral DAt chi '
yéu & dang sulfur dioxide (80O,) va hydrogen e %y
sulfide (H,S) khi nui I(ra hoat dOng Sau dé Pyrite (FeS,) Chalcopyrite (CuFeS,)

hydrogen sulfide chuyén hoa thanh mubi
sulfide it tan (tao thanh cac khoang vat pyrite,
chalcopyrite,...) va sulfur dioxide chuyén hoa
thanh mudi sulfate ctia calcium, barium (tao
thanh cac khoang vat nhw thach cao) (Hinh
7.2). Trong co thé nguwdi, sulfur chiém khoang
0,2% khdi lwong, cé trong thanh phan nhidu

protein va enzyme.

Hinh 7.2. Céc khoéng vét chi yéu
cta sulfur trén vé Trai Dat

(1) Ngudn: J. Raisanen, Encyclopedia of Analytical Science (Second Edition), 2005.
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1. Ké tén mét (’ng dung thwe tién clia quing pyrite, thach cao, sulfuric acid ma
em biét.

2. Cau tao nguyén tir, phan tir
a) C4u tao nguyén tor
1. Viét cAu hinh electron clia nguyén t&r S (Z = 16) va bidu dién sy phan bd electron
vao cac 0 orbital.
2. Dwa vao céu hinh elecron va dé am dién clia nguyén tir S, hdy dwa ra dy doan vé:

a) S6 oxi hoa thap nhét, cao nhéat ctia nguyén tir S trong hop chét.
b) Tinh oxi hoa, tinh khir ctia sulfur.

Nguyén t6 sulfur & & s6 16, nhém VIA, chu ki 3 trong bang tuan hoan. Nguyén tt sulfur
c6 dd am dién la 2,58. Sulfur ¢6 tinh phi kim.

Sulfur tao ra nhiéu hgp chét vé&i cac sb oxi hoa khac nhau tir —2 dén +6, vi dy: H,S,
SO, SO,,...

b) Céu tao phén tir

Phan tr sulfur gdm 8 nguyén tl (Sg) cé dang vong khép kin. M&i nguyén tir sulfur lién
két voi hai nguyén tir bén canh bang hai lién két cong hoa tri khéng phan cwe. Lién két
S-S ¢6 néng Iwong lign két bang 226 kJ/mol va dd dai lién két 14 205 pm.

Trong phan (&rng hoa hoc, phén tir sulfur dwoce viét don gian 14 S.

Hinh 7.3. Phéan tw sulfur Sa

&

2. Trong tinh thé sulfur, cac phan tir Sy twong tac véi nhau béng Iyrc van der Waals
yéu. Hay dy doan vé nhiét dd nong chay (cao hay thap) ctia don chat sulfur.

3. Tinh chéat vat li

DPon chét sulfur c6 hai dang thu hinh: dang ta phwong (bén & nhiét do thuwérng) va dang
don ta.

Sulfur khéng tan trong nwéc, it tan trong alcohol, tan nhiéu trong carbon disulfide.
Sulfur néng chay & 113 °C va sbi & 445 °C.
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Y emcoBiET
» Sulfur ta phuong va sulfur don ta khac nhau vé sy sap xép

cdc phan tir S, trong tinh thé (Hinh 7.4). > 95,55C
« Tinh chét dé néng chdy clia sulfur dugc (ng dung trong —
cong nghé khai thac sulfur tir md theo phuong phdp b
Frasch (Pho-rat).
Nguyén tdc cia phuong phdp nay la hod 16ng sulfur ngdm a) Dang ta phuong b) Dang don ta
dudi dat bang hoi nudc siéu nong (& khoang 180 °C) Hinh 7.4. Tinh thé sulfur

vdi dp sudt cao, sau d6 két hop vdi bom khdng khi nén dé
day sulfur 1ng trao lén mat dat theo dudng dng dan.

4. Tinh chét hoa hoc

Khi tham gia phan (rng hoé hoc, sulfur ¢ thé thé hién tinh oxi ho4 hodc tinh khr. Trong
thue té, hau hét cac phan trng clia sulfur chi xay ra khi dun néng.

a) Tac dung voi hydrogen va kim loai

Thi nghiém: Sulfur tac dung v&i sét (iron)
Chuén bj: bdt sulfur, bét iron, éng nghiém, kep gb, dén cbn, bang.
Tién hanh:
— Tron ddu bdt sulfur véi bdt iron theo fi 1& khéi lgng khoang 1 : 1,5.
— LAy khoang 2 g hdn hgp vao éng nghiém khé chju nhiét, dung béng nat miéng

dng nghiém.
— Ho néng déu nira dwéi ng nghiém trén ngon Itra dén cbn, sau d6 dun tap trung
vao phan chira hén hop.

Quan séat, mo ta hién tuong xay ra va thyre hién yéu céu sau:

Dy doan san pham tao thanh sau thi nghiém, viét phwong trinh hoa hoc cla
phan (rng va xac dinh chat oxi hoa, chéat khr.

O nhiét do cao, sulfur tdc dung véi hydrogen tao thanh hydrogen sulfide:

H,(g) + S(s) - H,S(g) AHC = — 20,6 kJ
Sulfur tadc dung vé&i thuy ngén (mercury) ngay & nhiét do thwong, tac dyng véi nhiéu
kim loai khac & nhiét dd cao, tao thanh muéi sulfide:

Hg + S—— HgS

2Al + 38 £ ALS,
Phéan ng cia mercury vé&i sulfur dwgce sir dung dé xdr Ii mercury roi vai.



b) Téc dung véi phi kim

Thi nghiém: Sulfur tac dung vé&i oxygen
Chuén bij: bt sulfur, binh khi oxygen; mudi sat, dén con, nat cao su.
Tién hanh:
— LAy mdt it bdt sulfur vao mudi sat (da cdm xuyén qua nit cao su).

— Ho néng mudi sat trén ngon Itra dén cén dén khi sulfur néng chay va chay mot
phan trong khéng khi.

— Pwa nhanh muédi sét vao binh khi oxygen.

Quan sét hién twong xay ra va thue hién yéu céu sau:

1. Viét phuwong trinh hoé hoc va xac dinh chét oxi hod, chat khie.

2. Nhan xét mirc A9 phan (rng chay cla sulfur trong khéng khi va trong khi oxygen.

O nhiét dé thich hep, sulfur tac dung véi mdt s6 phi kim nhw fluorine, oxygen, ...
S(s) + 3F,(g) —> SFs(g) A H° =—1220,5 kJ
S(s) + 02(g) —— SO,(g) A H° = —296,8 kJ

&

3. Trong phan (rng cua sulfur v&i hydrogen, nhém (aluminium), thuy ngan (mercury)
va fluorine, hdly xac dinh sy thay doi sé oxi hoa clia nguyén tir cac nguyén to.
Sulfur la chat oxi hoa hay chat khir?

5. Ung dung
Lwu hoa cao su San xuét sulfuric acid
M6t sb (rng dung
clia sulfur San xuét thudc trir sau,
San xuét diém, thuéc nd

thudc diét nAm

Swu tam thdng tin va trinh bay vé (rng dung clia mdt hop chét cé chira nguyén t6 sulfur
trong thure tién.

D) SULFUR DIOXIDE
1. Tinh chét vat li

O diéu kién thwong, sulfur dioxide (SO,) 1a chét khi khéng mau, néing hon khdng khi, mui
héc, tan nhidu trong nwéc (& 20 °C, 1 lit nwée hoa tan duece 40 lit khi sulfur dioxide).

Sulfur dioxide la khi ddc, hit thé khéng khi chira sulfur dioxide vwet ngwdng cho phép
sé& gay viém dwdng hd hép.
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2. Tinh chét hoa hoc

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

2. Dwa vao so oxi hoa cua sulfur trong hop chat sulfur dioxide, hay dw doan tinh oxi
hod, tinh khlr cta sulfur dioxide.

a) Tinh oxi hoa
Sulfur dioxide tac dung v&i hydrogen sulfide tao thanh sulfur va nwéc.
SO, + 2H,S — 3S + 2H,0
Trong thye tién, phan (ng trén dwoc ding dé chuyén hoa hydrogen sulfide trong khi
thién nhién thanh sulfur.
b) Tinh khir
Sulfur dioxide tac dung véi nitrogen dioxide (NO,) khi c6 xtic tac nitrogen oxide dé
chuyén hoa thanh sulfur trioxide.
SO, + NO, X% 50 + NO
Trong khéng khi, sulfur dioxide chuyén hoa thanh sulfur trioxide, sau dé két hop véi

hoi nwéc tao thanh sulfuric acid. Pay la phan tng giai thich qua trinh hinh thanh mwa
acid khi khéng khi bi & nhi&m bé&i sulfur dioxide.

&

4. Hay xac dinh sy thay ddi s6 oxi hoa clia nguyén ti cac nguyén té va vai trd cla
sulfur dioxide trong phan (rng cua sulfur dioxide v&i hydrogen sulfide va nitrogen

dioxide.
3. (’ng dung ZemcoBier
Sulfur dioxide la chat trung gian quan trong trong quéa 0' nhiéu lang nghé sin xut
trinh san xuét sulfuric acid. may tre dan, sulfur dugc dot

; p . i | chdy dé tao ra sulfur dioxide,
Do ¢6 kha néng tay trdng va diét khuén, sulfur dioxide mot téc nhan c6 khi nang

dwoc str dung dé tay trang bt gidy, khir mau trong chdng mdc va ty tring sin

san xuét dwdng, chdng nam mdc cho san pham may phdm may tre dan. Qua trinh
tre dan,... dot chay sulfur tai cac lang
nghé thi cong gy anh hudng

Trong nghién ctru, sulfur dioxide I6ng |a mét dung méi dén siic khod con nqudi va
phan cwe, dwoc stiv dung dé thwe hién nhidu phan (ng. & nhiém méi truding.

4. Sulfur dioxide va 6 nhiém médi trwdng

a) Nguén phét sinh sulfur dioxide

Sulfur dioxide dwerc sinh ra tlr c& ngudn tw nhién (khi thai ndi Itra) va ngudn nhan tao.
Trén toan thé gi&i, ngudn sulfur dioxide tw nhién chiém wu thé, nhwng & cac khu vyc
d6 thj va cdng nghiép, ngudn nhan tao chiém wu thé.

Ngudn sulfur dioxide nhan tao chi yéu sinh ra tir qua trinh dét chay nhién liéu c6 chira
tap chét sulfur (than d4, ddu md), dét quéng sulfide (galen, blend) trong luy&n kim, dét
sulfur va quéng pyrite trong san xuét sulfuric acid,...



b) Téc hai

&

Sulfur dioxide la mét trong cac tac nhan lam 6
nhiém khi quyén, gay mwa acid va viém duong
hé hap & ngui,...

Bién phép cét gidm phét thai sulfur dioxide vao
khi quyén

Dwa trén cac ngudn phat sinh sulfur dioxide do
hoat ddng cla con ngudi, cac bién phap dé cét
giam s phat thai khi nay dwoc dé xuét nhw sau:
tdng cwdng s dung cac ngudn nang luvong méi,
ndng Iwong sach, ndng lvong tai tao; sir dung tiét
kiém, hiéu qua ngudn tai nguyén thién nhién; cai
tién cong nghé san xuat, co bién phap xt¥ Ii khi thai
va tai ché cac san pham phu c6 chira sulfur.

Y em c6 BIET

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

Thong s (ug/m®) | SO, | NO

. X

Trung binh 24 gid | 125 | 100

Trung binh ndm 50 40

Gia tri trung binh 24 gid va trung binh
nam lan lugt |a gid tri trung binh cla
cac gid tri do dugc trong khodng thoi
gian 24 gid lién tuc (mft ngay dém) va
trong khodng thdi gian mét ndm.,

5. a) Trinh bay (rng dung cla sulfur dioxide. Giai thich.
b) K& t&n mét s6 ngudn phét thai sulfur dioxide vao khi quy&n. Em hay dé xuét mét

sO bién phap nham cat giam sw phét thai dé.

e Nguyén té sulfur tdn tai trong tw nhién & c& dang don chat (mé sulfur) va

dang hop chét (quéng sulfide, sulfate,...).

e Don chét sulfur thé hién tinh oxi hod (tac dung v&i hydrogen, kim loai) va

tinh khtr (tac dung véi oxygen, fluorine).

e Sulfur dioxide vira co6 tinh oxi hoa, vira c6 tinh khir. Sulfur dioxide la tac
nhan gy & nhiém khéng khi, dwgce sinh ra tlr ndi Ilra va céc hoat ddng cla

con nguoi.

e Png dyng cla sulfur: sén xuét sulfuric acid, lwu hoa cao su, san xuét diém,

thudc nd, thube trir sau, diét nam,...

e Giai thich dwoc qua trinh hinh thanh mwa acid tir sulfur dioxide.
e Dé xuat dwgc mdt sb bién phap dé cat giam sw phat thai sulfur dioxide vao

khi quyén.

(1) Nguon: Trich QCVN 05: 2013/BTNMT vé Chat lwgng khéng khi xung quanh.
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SULFURIC ACID VA MUOI SULFATE

MUCTIEU

Trinh bay dugc tinh chat vat li, cach bao quan, sit dung va nguyén tac xi Ii so bd khi bong acid.
Trinh bay dugc céu tao phén tirH,S0,; tinh chét vét Ii, tinh chat hod hoc co ban, ing dung clia dung
dich sulfuric acid lodng, dung dich sulfuric acid ddc va nhiing luu y khi st dung sulfuric acid.

Thuc hién dugc mdt s6 thi nghiém chitng minh tinh oxi hod manh va tinh hdo nudc ciia dung dich
sulfuric acid ddc.

Van dung dugc kién thiic vé nang lugng phén ting, chuyén dich can bang, van dé bdo vé méi trudng
dé gidi thich cac giai doan trong qua trinh san xuat sulfuric acid theo phuong phap tiép xiic.

Néu duoc ting dung clia mét s6 mudi sulfate quan trong: barium sulfate, ammonium sulfate,
calcium sulfate, magnesium sulfate va nhén biét dugc ion S02- trong dung dich bang ion Ba?*.

Sulfuric acid la hod chdt quan trong hang ddu trong c6ng nghiép, duoc sirdung ¢é & dang dung dich
loéng va dang dung dich ddc dua trén nhidng tinh chdt khdc biét.

Vay, dung dich sulfuric acid loang va dung dich sulfuric acid ddc c¢é nhing tinh chdt quan trong néo?
Cdn luu y diéu gi khi bdo qudn va sit dung acid ndy 8 dam bdo an toan?

.

@) SULFURIC ACID
1. Cau tao phén tir
. |
Phan tlr sulfuric acid (H,SO,) ¢4 cong thirc cau tao: HO—S—OH.

Véi cAu tao gdm cac nguyén tlr hydrogen linh déng va cac nguyén tir oxygen c6 dd am
dién Ién, gitra cac phan ti sulfuric acid hinh thanh nhiéu lién két hydrogen.

---Ho\s/o---Ho\S/o---
...HO/ \ / \O...

O---HO
Hinh 8.1. Lién két hydrogen gitra cdc phén t& sulfuric acid

-y a) Dya vao céau tao, cho biét phan tr sulfuric acid cé kha néng cho bao nhiéu
proton khi déng vai tro Ia acid.

b) Dwa vao twong tac gitra cac phan tir, hay dw doan sulfuric acid la chét I6ng dé
bay hoi hay kho bay hoi.



2. Tinh chét vat li

O didu kién thwerng, sulfuric acid la chéat 16ng sanh nhw
dau, khéng mau, khdng bay hoi, c6 tinh hut Am manh.

Dung djch sulfuric acid 98% cé khoi lwgng riéng
1,84 g/cm3, ndng gan gap hai lan nuwéc.

Sulfuric acid tan v& han trong nwéc va tod rat nhiéu
nhiét. Do vay, tuyét dbi khong tw y pha lodng sulfuric
acid. Khi pha lo&ng dung dich sulfuric acid d&c, dé dam
bao an toan phai rét tlr tr dung djch sulfuric acid dac
vao nwéc, vira rét vira khudy (khdng Iam nguoc lai).

—H,S0,

a) Cach pha loang khéng an toan

Y em cO BIET

Sulfuric acid dugc st dung lam
chdt hit dm trong cic binh
hat dm d€ 1am khé nhiéu chat.
Dung dich sulfuric acid dac
cling dugc sir dung trong cc
binh rira khi dé tach loai hoi
nudc ¢ 1an trong cac chat khi
nhu chlorine, carbon dioxide,
sulfur dioxide,. . .

il stcj

\
H,0

b) Cach pha lodng an toan

Hinh 8.2. Cach pha loéng dung dich sulfuric acid dac

3. Quy tac an toan
a) Bao quan

Sulfuric acid dwgec bédo quan trong chai, lo cd nat déy chét,
d&t & vi tri chac chan.

Pat chai, lp dwng dung djch sulfuric acid dac cach xa cac
lo chira chat dé gay chay, nd nhw chlorate, perchlorate,
permanganate, dichromate.

b) Strdung

A CAUTION

F:,"“:: Sulfuric
... 4 | Acid

Hinh 8.3. Ki hiéu cénh bao
st nguy hiém cda sulfuric acid

Sulfuric acid gay bdng khi roi vao da, do vay khi st dung can tuan tha cac nguyén tac:

(1) St&r dung géng tay, deo kinh bao hg, méc 4o thi nghiém.
(2) Cam dung cu chéc chén, thao tac can than.

(3) Khéng ti, d& chai dwng acid 1&n miéng cbe, 6ng dong khi rét acid.

(4) Str dung lweng acid vira phai, lwgng acid con thira phai thu hoi vao lo dwng.

(5) Khdng dugc do nwéc vao dung dich acid déc.
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c) So cwru khi béng acid
Khi bj bdng sulfuric acid can thyc hién so clru theo cac bwée sau:

(1) Nhanh chéng rira ngay véi nwéc lanh nhiéu lan dé lam giam lweng acid bam trén da.
Néu bj bong & ving mét nhung acid chwa ban vao mat thi nham chat méat khi ngam
rira. Néu acid da ban vao mat thi Up méat vao chau nwéc sach, mé mat va chép nhiéu
|&n dé rra acid.

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

(3) Bang b6 tam thei vét bdng bang bang sach, cho ngudi bi bdng uéng bu nwéc dién giai
roi dwa dén co s& y té gan nhat.

? 2. a) Néu cac lwu y bat budc dé dam bao an toan khi str dung dung dich sulfuric acid dac.
b) Hay cho biét y nghia clia ki hiéu canh b&o & Hinh 8.3.

4. Tinh chat hoa hoc
a) Dung djch sulfuric acid lodng

Dung djch sulfuric acid lodng c6é day dua tinh chat ciia mot acid manh.

1. Em hay cho biét cac tinh chét hoa hoc co ban clia mét acid.
2. Viét phuong trinh hod hoc minh hoa tinh acid cia dung dich H,S0, loang véi:
kim loai Fe, bot MgO, dung dich Na,CQO,, dung djch BaCl,.

Y em cO BIET

Dung dich sulfuric acid loang duoc sit dung phé bién dé tao méi truding acid cho nhiéu phan ng trong cdng
nghiép va nghién ciu.
— San xudt copper(|l) sulfate: 2Cu + 0, + 2H,50,——> 2CuS0, + 2H,0.

— Chu4n 89 permanganate: 5H,C,0, + 2KMn0, + 3H,50, —> 10C0, + K,S0, + 2MnS0, + 8H.0.

— San xudt acquy chi: Pb + Pb0, + 2H,50, ——> 2PbS0, + 2H.,0.

b) Dung dijch sulfuric acid déc
e Tinh acid

Dung dich sulfuric acid d&c cé tinh acid manh va khé bay hoi, dwoc st dyng dé didu
ché mét sb acid dé bay hoi.

Vi du: Dung dich sulfuric acid dac dwoc dung trong cdng nghiép dé diéu ché HF bang
cach tac dung v&i quang fluorite.

CaF, + H,S0, 222°S, CasO, + 2HF
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e Tinh oxi hoa

Thi nghiém: Ddng (copper) tac dung véi dung dich sulfuric acid dic, néng
Chuén bj: ddng |4 ho&c phoi bao, dung djch sulfuric acid 70%; éng nghiém, kep gé,
dén con, béng tam dung dich NaOH loang.

Tién hanh:

— Cho vai 14 déng da cét nhé vao éng nghiém, thém tiép khodng 3 mL dung dich
H,SO, 70%, dung bdng da tAm dung dich NaOH loang nat miéng 6ng nghiém.

— Ho néng d&u phan éng nghiém chira dung dich trén ngon Itra dén cbn, sau dé dun
tap trung vao day ong nghiém.

Lwu y: Dung dich sulfuric acid d&c roi vao da sé gay bdng néng, can cén than khi

st dung.

Quan sét, mo ta hién tuong xay ra va thuc hién yéu céu sau:

1. Viét phwong trinh hod hoc cia phan (¢ng va xac dinh chat oxi hoa, chat khir.

2. Nhan xét vé kha nang phan (rng clia dung dich sulfuric acid d3c, néng v&i copper.

Dung dich sulfuric acid dac thé hién tinh oxi hoa manh, nhat la khi dun néng, kém theo

sy gidm sb oxi hoa cla nguyén t&r sulfur;

+6 +4 +6 0 +6 -2
S+2e—S S+6e— S S+8e— S

Dung dich sulfuric acid dac, néng oxi hoa duwoc nhiéu kim loai, phi kim va hop chét.
Vi du: Cu + 2H,80, > CuSO, + SO, + 2H,0

C +2H,S0, L N CO, + 280, + 2H,0

2KBr + 2H,S0, LN K,SO, + Br, + SO, + 2H,0

e Tinh hao nwoc

Thi nghiém: Dung djch sulfuric acid dac tac dung vé&i dwérng mia
Chuén bj: dwdng mia (C,,H,,0,,), dung dich sulfuric acid dac; cdc thuy tinh loai
100 mL.
Tién hanh:
— L&y khoang 10 g dwdng mia cho vao cdc.
— Nhé déu trén bé mat dwérng mia khodng 2 mL dung dich sulfuric acid dac.
Lwu y: Dung dich sulfuric acid d&c roi vao da sé& gay bdng ndng, can can than khi
sr dyng.
Quan sét, mé té hién tuwong xay ra va thyc hién yéu céu sau:
1. Viét phurong trinh hoa hoc clia cac phan (rng xay ra trong thi nghiém.

2. Dv doan hién twong khi cho dung dich sulfuric acid d&c tiép xuc véi cac
carbohydrate khac nhw cellulose (gidy, bdng), tinh bt (gao).
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Dung dich sulfuric acid dac c6 kha nadng lay nwéc tir hop chat carbohydrate va khién
chung hoa den (hién twgng than hoa).

3. a) Viét phwrong trinh hoa hoc clia phan tng khi cho Ian gt cac chét rén sodium
chloride (NaCl), sodium bromide (NaBr) tac dyung v&i dung djch sulfuric acid dac.
b) Chi ra vai trd clia sulfuric acid trong méi phan (rng d6.

5. 'ng dung

San xuét San xuét Ché bién

thudc nhudm chét tay rira dau md
San xuét ey San xuét
phan bén M?t ot du|'1g muéi, acid

cua sulfuric acid
e ; San xuét
San xuat giay San xuat chat déo, thube nd

to soi

Swu tam tai liéu va trinh bay vé cac (bng dung ctia sulfuric acid trong cac nganh san
xuét va d&i sdng. Vi sao sulfuric acid 1a hoa chat c6 tdm quan trong bac nhat?

&

4. Dung dich sulfuric acid dac dwoc st dung dé san xuét phosphoric acid va phan
bon superphosphate tir quang phosphorite va apatite. Hay viét phwong trinh
hod hoc cla phan (ng gilra dung dich sulfuric acid dédc v6i Ca,s(PO,), trong hai
guang trén.

6. San xuét

Trong cong nghiép, sulfuric acid chl yéu dwec san xuét bang phwong phap tiép xtic, di tir
nguyén liéu chinh la sulfur, quang pyrite (chira FeS,).

Phwong phap tiép xic gbm ba giai doan chinh.
Giai doan 1: San xuat sulfur dioxide

Tuy thudc vao ngudn nguyén liéu, sulfur dioxide dwoc san xuat bang cach dét chay
sulfur, pyrite hoc quang sulfide trong |6 d6t bang khéng khi.

S(s) + O,(g) > SO,(g)
4FeS,(s) + 110,(q) 5 2Fe,04(s) + 8S0,(g)
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. Giai doan 2: S&n xuét sulfur trioxide

Oxi hoa sulfur dioxide bang khéng khi dv & nhiét dd khoang 450 °C, 4p suét 1 - 2 bar,
xuc tac vanadium(V) oxide (V,O5), hiéu suat dat trén 98%:

2S0,(g) + 05(g) =222 2504(g)

« Giai doan 3: Hap thu sulfur trioxide bang sulfuric acid déc, tao ra oleum (hén hgp céc
acid c6 cong thtre chung dang H,S0,-nSO,). Sau d6, pha loéng oleum vao nwéc thu
dworc dung dich sulfuric acid loang.

{D) MUG1 SULFATE
1. P'ng dung

San xuat 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 bén, thirc an gia suc
(magnesium sulfate)

Mét sb (rng dung

> o
cua muoi sulfate

Tim hiéu thém va trinh bay vé c4c (*ng dung clia mudi sulfate ma em biét.

2. Nhan biét

Thi nghiém: Nhan biét ion SO3 bing ion Ba?*
Chuén bj: dung dich Na,SO,, dung dich BaCl,; éng
nghiém, kep go.

Tién hanh:
- I:éy khoang 1 mL dung dich Na,SO, cho vao
ong nghiém.
— Nho vai giot dung dich BaCl, vao éng nghiém, lac nhe.
Quan sét hién twong xdy ra va thue hién céc yéu céu: Hinh 8.4. Phén (mg giira
1. Viét phwong trinh hoa hoc dang phan tr va ion rit gon. Na,SO, va BaCl,

2. Dy doan hién twgng xay ra khi nho dung dich BaCl, vao éng nghiém dyng dung
dich H,SO, loang.
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@ 5. Trinh bay phwong phap hoa hoc dé phan biét cac cap dung dich sau:
a) BaCl, va NaCl;
b) H,SO, lodng va HCI.

EM DA HOC
Dung dijch sulfuric acid lodng cé céac tinh chat chung cua acid.

Dung dijch sulfuric acid dac |4 chét 16ng sanh, cé tinh hut &m manh, hao
nwéce, dé gay bong.

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

Sulfuric acid va cac mubi sulfate cé nhiéu (*ng dung quan trong trong cac
nganh san xuat ndng nghiép, cdng nghiép, dwgc pham, ché bién dau mé,...

Sulfuric acid dwgc san xuét ch yéu bang phwong phép tiép xuc: sén xuét
sulfur dioxide, san xuat sulfur trioxide, hap thu sulfur trioxide bang dung
dich sulfuric acid dac.

Bdo quan va s dung sulfuric acid an toan, biét cach so clru cac trwong hop
béng acid.




9

€ HE THONG HOA KIEN THUC

DN TAP CHUONG 2

NITROGEN

SULFUR - SULFUR DIOXIDE

= Nitrogen la nguyén té phd bién, gép phan
tao nén s sdng trén Trai Dét.

« Céu hinh electron I&p ngoai cung cla
nguyén tir: 2s22p3.
S6 oxi hoa thwdng gap:

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

Phan t&r nitrogen gdm 2 nguyén tr lién két
v&i nhau bang lién két ba b&n virng (N=N).

« Don chét nitrogen kha tro & nhiét &6
throng, hoat déng hoa hoc manh hon khi
dun nong va co xuc tac.

= Pon chét nitrogen thé hién tinh oxi hoa va
tinh khte.

Sulfur

« Sulfur 1a nguyén t6 phd bién trén Trai Dat, ton tai

& ca dang don chét va hop chét.
Céu hinh electron l&p ngoai cting: 3s23p4.
S6 oxi hoa thwdrng gap: -2, 0, +4, +6.

Phan t& dang mach véng gdm 8 nguyén tlr (S,)
va twong dbi bén.

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

Sulfur dioxide phat thai ra méi trwdng tlr qua
trinh dét chay nhién lidu (than d4, ddu maé), dét
chay sulfur va khoang vat sulfide,...

Sulfur dioxide cé tinh chét clia oxide acid, c6
tinh oxi hoa va tinh khdr.

AMMONIA - MUOI AMMONIUM

SULFURIC ACID - MUOI SULFATE

Ammonia

Phan tir ammonia cé dang chép tam giéc,
phan tr con 1 cdp electron khdng lién két.

Khi ammonia ¢6 mui khai, dé tan trong

nudc, dé hoa Idng; ammonia ¢6 tinh base

va tinh khib.

Ammonia dugc san xuét tlr nitrogen va

hydrogen theo qué trinh Haber-Bosch.
Mudi ammonium

Mudi ammonium thwong dé tan trong
nwéc va kém bén nhiét.

lon ammonium dwoc nhan biét bang phan
rng vai kiém, sinh ra khi c6 mui khai.

Sulfuric acid

Dung dich sulfuric acid lodng c6 day du tinh chat
cta mot acid manh.

Dung dich sulfuric acid d&c ¢6 tinh hao nwéc, ¢6
kha nang gdy bong, c6 tinh acid manh va tinh
oxi hoa manh.

Béo quan, st dung sulfuric acid dac phai tuan

theo quy tdc dam béo an toan, phong chéng
chay, nd.

Sulfuric acid dwoc san xuat tir cac nguyén liéu
chinh: sulfur, quang pyrite.

Mudi sulfate

Cac mudi sulfate cé nhiéu trng dung thirc tién:
ammonium sulfate, barium sulfate, calcium
sulfate, magnesium sulfate,...

lon sulfate trong dung dich dwgc nhan biét béng
ion Ba?*,
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MOT SO HOP CHAT VO1 OXYGEN CUA NITROGEN

Oxide cua nitrogen

+ Céc oxide cua nitrogen la mét trong sb cac tac nhan chinh gay 6 nhiém khéng khi va gay
mwa acid.

Nitric acid
« Nitric acid la chét Idng, tan tét trong nwéc, bdc khéi trong khdng khi Am.
» Nitric acid cé tinh acid manh va tinh oxi hoa manh.

() LUYEN TAP
Cau 1. Phan t&r nitrogen ¢6 cau tao 1a
A. N=N. B. N=N. C. N—N. D. N—N.
Cau 2. Phan tir ammonia c6 dang hinh hoc nao sau day?
A. Chép tam giac. B. Chir T. C. Chop tr giac. D. Tam giéac déu.
Cau 3. Ammonia déng vai trd chat khir khi tAc dung v&i chat nao sau day?
A. H,0. B. HCI. C. H,PO,. D. O, (Pt, °).
Céau 4. Khi so sanh phan tlr ammonia v&i ion ammonium, nhan dinh nao sau day la ding?
A. Béu chira lién két ion. B. Béu c6 tinh acid yéu trong nwéc.
C. Déu cd tinh base yéu trong nwéc. D. Déu chira nguyén tlr N c6 s6 oxi hoa 1a =3.
Cau 5. Cho vai giot dung dich BaCl, vao dung dich nao sau day sé tao két thia trang?
A. NaCl. B. Na,S0,. C. NaNO,. D. NaOH.

Cau 6. Cho chat rén nao sau day vao dung dich H,80, dic thi xdy ra phan ng
oxi hoa — khir?
A. KBr. B. NaCl. C. CaF,,. D. CaCO,.

Cau 7. Khi pha lodng dung dich sulfuric acid dac can tuan thi thao tac nao sau day dé
dam bao an toan?

A. Roét tir tir acid vao nwéece. B. Rét nhanh acid vao nuwéc.

C. Rét tir tr nwéc vao acid. D. Rét nhanh nwéc vao acid.

Cau 8. Xét phan (rng trong giai doan dau cta qua trinh Ostwald:
4NHy(g) + 50,(g) > 4NO(g) + 6H,0(g)
a) Tinh A H3gg clia phdn (rng trén va cho biét phan (rng 12 tod nhiét hay thu nhiét? C6 the
tan dyng nhiét lwgng nay dé lam gi?
Biét nhiét tao thanh chuan cua NH4(g), NO(g) va H,0O(g) lan lwot 1a -45,9 kJ/mol;
90,3 kJ/mol va -241,8 kd/mol.
b) Tinh n&ng lwgng lién két trong phan tr NO.
Biét néng lwgng lién két N-H, O=0, O-H lan lwgt 1a 386 kJ/mol, 494 kJ/mol va 459 kJ/mol.
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CHUONG DAI CUONG YE
2} HOA HOC HUU CO

1\ HOP CHAT HUU CO
1 L9)/ VAHOAHOCHUUCO

MUCTIEU

—  Néu dugc khai niém hgp chdt hitu co va hod hoc hitu co; ddc diém chung cia cc hop chdt hitu co.
— Phan loai dugc hgp chdt hitu co (hydrocarbon va dan xuat).

—  Néu duoc khdi niém nhém chirc va mét s loai nhém chiic co ban.

— Sir dung dugc bang tin hiéu phd hdng ngoai (IR) d€ xdc dinh mdt sé nhém chiic co ban.

Céc hop chat hiru co déng vai trd quan trong v&i su séng nhur protein, nucleic acid, hormone, ...
[ Hop chét hitu cor 14 gi va chiang ¢6 nhimg diém chung gi?

@ HoP CHAT HOU CO VA HOA HOC HOU CO

1. Khai niém

(CEHmOs)n
a) Eugenol b) Limonene (cé trong vé ¢) Tinh bét (c6 trong gao,
(cé trong cdy huong nhu) qua chanh, cam, quyt,...) bét mi, khoai, san,...)

Hinh 10.1. M6t s6 hop chét hivu co trong tw nhién

Hop chét ctia carbon 12 hop chét hivu co (trir mdt s6 ho'p chat nhw carbon monoxide,
carbon dioxide, mudi carbonate, cyanide, carbide,...).

Céac hop chét clia carbon véi cac nguyén to khac trong bang tudn hoan da tao nén
hang chuc triéu hgp chat hiru co. Sé lugng cac chat hitu co méi van dang tiép tuc
tang Ién.

Hoé hoc hi*u co' 1a nganh hoa hoc chuyé&n nghién cteu cac hop chét hiru co.
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1. Déi twreng nghién clru ctia hod hoc hivu co la gi?

2. Trong cac chét sau day, chat nao la chat hivu co?
CgH1206 C12H22044, CoHy, CO,, CaCo,.

Y EM cO BIET

Lich sit phit trién clia hod hoc hitu co

Tur thoi xa xua, nqudi ta da biét dén va sir dung mét s chat hitu co trong ddi song nhu giam an, rugu udng, mot
s0 chat mau hitu cg,. . . Dén cudi thé ki XVIII, dau thé ki XIX, cdc nha hod hoc da chiét tach dugc tir dong vat, thuc
vat nhiéu hgp chat hitu co nhu: oxalic acid (c6 trong san, rau chan vit, mang,. . .), citric acid (c6 trong cac cay ho
cam quyt: cam, chanh, budi,. . .), lacticacid (c6 trong sita chua, banh bao, banh mi, nudc giai khét Ién men,...).

Nam 1806, |an dau tién ). ). Berzelius (Bo-gié-li-6t) da dung danh tit hod hoc hitu co'd€ chinganh hod hoc nghién
ctfu vé cac hgp chét cd ngudn gdc dong vat, thuic vat. Thai diém nay cd thé xem nhu diém mdc danh dau su'ra doi
ctia hod hoc hitu co.

Dau thé ki XX, trén thé gidi da phat trién manh cic nganh cong nghiép san xudt dugc pham, son, nhusa, polymer,
to sgi, caosu,...

Thé ki XXI, hod hoc xanh sé la mdt hudng déi méi quan trong dé gitip nganh cdng nghiép hod chat phat trién.
Trén thuc t&, viéc &p dung nhitng nquyén |i than thién vdi mdi trudng clia hod hoc xanh da va dang gop phan
gitp nganh hod chat di theo hudéng phat trién bén viing, manq lai nhiing loi ich tich cuc cho nhén loai ¢ vé kinh
té, moi truting va xa hdi.

. Déc diém chung ciia cac hop chat hiru co

Céc hop chat hiru co cd dic diém chung sau day:

Thanh phan phan t&r nhét thiét phai chira nguyén t6 carbon, thwéng cé hydrogen,
oxygen, nitrogen, halogen, sulfur, phosphorus,...

Lién két hoa hoc chi yéu la lién két cong hoa tri. Cac nguyén t&r carbon khdng nhirng
c6 kha nang lién két véi nguyén tlr clia cac nguyén td khac ma con co thé lién két véi
nhau tao thanh mach carbon.

Nhiét dd néng chay thap, nhiét do séi thap (dé bay hoi) va thuéng khdng tan hodc it
tan trong nwéec, tan trong cac dung maéi hiru co.

D& chay, kém bén v&i nhiét nén dé bj nhiét phan huy.

Phan (rng clia cac hgp chat hiru co thwérng xay ra cham, theo nhiéu hwéng va tao ra
hén hop cac sédn pham. Dé tang téc dd phan (rng thirdrng can dun néng va co xc tac.

3. So sanhthanh phan nguyén td, lién két hoa hoc trong phan tlr ctia hop chét hiru co
va cla hop chét vb co.



D) PHAN LOAI HOP CHAT HOU CO

Dwa vao thanh phan nguyén td, hop chat hiru co c6 thé phan thanh hailoai: hydrocarbon
va dén xuét cua hydrocarbon.

Hydrocarbon 1a nhitng hop chét dwoc tao thanh chi tir hai nguyén t6 carbon va
hydrogen. Mét s hydrocarbon tiéu biéu:

Vi dy CH, CH,=CH, CH=CH CeHg

Khi mét hay nhiéu nguyén t(r hydrogen trong phan tlr hydrocarbon dwgc thay thé bang
mét hay nhiéu nguyén tlr hay nhém nguyén tir khac (thwéng chira oxygen, nitrogen,
sulfur, halogen,...), thu dwgc din xuét cia hydrocarbon.

D&n xuét clia hydrocarbon dwoc phan thanh nhiéu loai:

Vi dy CH,CI C,H;0H CH,;COOH

&

4. Hay phan loai cac hop chét hiru co cho duéi ddy thanh hai nhém: hydrocarbon va
d&n xuét hydrocarbon.
CHa\ /GH3

CH3 —CH,—-CH=CH-CH,—CH; ; CH ; OH ; COOH.

(noadbd O

@)uunu CHUC TRONG PHAN TU HOP CHAT HUU CO
1. Khai niém

Nhém chire 14 nguyén t&r hodc nhém nguyén tir trong phén tlr gay ra nhirng tinh chéat
hoé hoc déc trumg cta hop chét hitu co.

Vi du: Dimethyl ether (H,C—~O—CH,) va ethanol (C,H;—OH) c6 cung cong thirc phan tlr
C,HgO nhuwng c6 cac tinh chat khac nhau. Dimethyl ether khéng phan (rng vé&i sodium,
trong khi ethanol phan (rng v&i sodium gidi phéng hydrogen.

2C,HsOH + 2Na—> 2C,H;ONa + H,

Nhém —OH da géay ra cac phan (rng dac trwng, phan biét ethanol véi dimethyl ether va
véi cac loai hgp chat khac nén nhém —OH duwoc goi la nhém chire alcohol.
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2. Mot so loai nhém chirc cor ban

Bang 10.1. M6t s6 nhom chire co ban va céng thire cdu tao

Dan xuét —X (F, Cl, Br, 1) CH,CI Carboxylic —COOH CH,COOH
halogen acid
Alcohol -OH CH,0H Ester -CO0O- CH;COOCH,
Aldehyde —-CHO CH4CHO Amine -NH, CH;NH,
Ketone >Cc=0 CH,COCH, Ether -0- CH,0CH,4

&

3.

5. Glutamic acid Ia mdt chéat dan truyén than kinh, giip phdng ngira va diéu tri cac
triéu chirng suy nhuwoc than kinh do thiéu hut glutamic acid nhi mat ngl, nhirc
d4u, U tai, chéng mét,... Glutamic acid c6 cdng thirc cu tao:

HOOC-CH;-CH; -CH(NH; )-COOH.
Hay néu tén cac nhém chirc cd trong phan t& glutamic acid.

Pho héng ngoai va nhém chirc

Phwong phap phd hong ngoai (Infrared Spectroscopy, dworc viét tat 1a IR) 1a phwong
phép vat |i rat quan trong va phd bién dé nghién ctru ciu tao phén tir hop chat hiru co.

M®bi lién két trong phan tlr hop chat hiru co hap thy mot vai bire xa hdng ngoai dic
trwng cho lién két d6.

Phd hdng ngoai ciia mdt chat dwge may pho ghi lai tw dong khi cho ngudn birc xa hong
ngoai di qua chéat nghién ciru. Phé hong ngoai thuwéng biéu thi si phu thude clia dd
truyén qua (%) cla blrc xa hdng ngoai vao sb séng (cm~'). Céc cye tiéu truyén qua
(hodc cwe dai hap thu) rng v&i dao ddng cla céc lién két trong phan tlr chat nghién
ctru dwe goi la cac tin hidu (hodc peak). Dwa vao cac s6 séng hap thu d3c trung trén
phod IR ¢6 thé dw doan nhém chire trong phan tir chéat nghién ciru.

Hay quan sat phd hong ngoai clia ethanol (Hinh 10.2) va cho biét s6 séng hap thy
d&c trung cla lién két O—H, lién két C—H va lién két C—-O nam trong khoang nao.

100
an-ﬁ\ p
g |
360
: .
Za0 i
- V. c-H
20¢ p CH,—CH,—O—H /D—D
o[ O-H
4000 3000 2000 1500 1000 500
S6 séng (cm™)

Hinh 10.2. Phé héng ngoai ctia ethanol



Bang 10.2 1a s song dac trng clia mdt s& nhém chire co ban (phd héng ngoai).
Bang 10.2. S6 s6ng hap thu déc trung trén phé héng ngoai clia mét sé nhém chire co ban(?

~OH (alcohol) 3500 - 3 200
I —
P 3 300 - 3 000
H -
o e 2 830 — 2 695 (C-H)
o 1 740 - 1 685 (C=0)
>c=0 (ketone) 1715— 1 666 (C=0)
fo _ 3 300 - 2 500 (OH)
_C\OH (carboxylic) 1 760 — 1690 (C=0)
yo
il (estir) 1750 -1 715 (C=0)
No—

&

6. Chira sb séng hép thu déc trng cia nhém —OH trén phd hdng ngoai clia chét sau:
100

HO-CH,-GH-CH,~CH, =
CH, 8

GLOL

Do truydn qua (%)

& =
. g g 2
apoo’ ©  Ldiane0 B 6 AT T=e0d Wk B 4000 |
86 song (cm™)

7. Chi ra sb s6ng hép thy déc trung ciia nhém C=0 (ketone) trén phd héng ngoai:
100

Do truyén qua (%)
3

4000 3000 2000 1000
Sé séng (cm™")

(1) Nguén: https://orgchemboulder.com/Spectroscopy.
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8. Chét X c6 cong thirc phéan ti 1a C4H,,0 va c6 phd hdng ngoai nhu sau:

— 100-
2
~ -
3
c 80 -
R 3
S 60 - .
&6 g
4000 3000 2000 1000 400
86 séng (cm™)

Dwa vao Bang 10.2 va phd hdng ngoai, hdy dir dodn nhém chire c6 trong phan tr X.

EM DA HOC

Hop chét clia carbon 1a hop chét hitu co (trir mot sb cac hop chét nhw
carbon monoxide, carbon dioxide, mudi carbonate, cyanide, carbide,...).

Lién két hoa hoc trong hgp chét hiru co thwdng 1a lién két cong hod tri.

Hop chat hiru co ¢6 nhiét dd ndng chay, nhiét do séi thap va thwérng khdng
tan hoac it tan trong nwéc, tan trong cac dung mdi hiru co.

Hop chat hiru co dé chay, dé bj nhiét phan huy, cac phan rng thwdng xay
ra chm, theo nhiéu huéng va tao ra hdn hop cac san pham.

Hop chét hitu co dwoe phan thanh hai loai: hydrocarbon va din xuét cia
hydrocarbon.

Nhém chive la nguyén t& hodic nhém nguyén tir gay ra nhing tinh chét hoa
hoc dac trung cta phan t hgp chat hivru co.

Phd héng ngoai theérng dwge st dyung dé xac dinh sy cé mét clia cac nhém
chirc trong phan tl hop chét hitu co.

EM CO THE

S(r dung duwoc bang tin hiéu phd hdng ngoai (IR) dé xac dinh mét s6 nhém chire
co ban trong phan t&r hop chét hitu co, tir 46 c6 thé dy doan ciu tric phan tor
hop chét hiru co.




/BAt\ PHUONG PHAP TACH BIET,
— \{LlLl/ VATINHCHE HOP CHAT HUU cO

MUCTIEU

— Trinh bay dugc nguyén tac va cach thic tién hanh cac phuong phdp tach biét va tinh ché
hop chat hifu co: chung cat, chiét, két tinh va so lugc vé sac ki cot.

— Thuc hién dugc cac thi nghiém vé chung cdt thuding, chiét.

— Vén dung dugc cic phuong phép: chung cat thudng, chiét, két tinh dé tach biét va tinh ché
mdt s hop chdt hitu ca trong cudc sdng.

& N
Cdc hop chdt hau co thu duoc trong tu nhién hay bdng con duéng téng hop trong phong thi nghiém
thudng &dang thé, Idn cdc tap chdt cdn phdi loai bé. Muén cé duoc sdn phdm hitu co tinh khiét, ngudi
ta st dung nhiing bién phdp nao?

@) PHUONG PHAP CHUNG CAT

0 Qua trinh ndu rwgu gao thi cong dwoc thic hién nhw sau:

— Gao dwgc ndu chin, @& ngudi, rac men rdi tron déu,
0 kin 3 -5 ngay.

— Khi nglri thay mui thom, thém nwéc va akin 1 -2 tuan,
thu dwoc mot hdn hop chia yéu gdm nwée, ethanol
va ba ruequ.

— Bun néng hén hop trén dén nhiét dd soi, hoi bay ra di
vao dwong éng dan. Hén hop hoi trong dwdng éng
duoc 1am lanh s& hoa 1dng va chdy vao binh hing

(Hinh 11.1). Qua trinh nay goi la chung cat reou. Hinh 11.1.
Thyre hién yéu céu sau: Thiét bj néu ruou tha cong

1. Trong qua trinh chwng cét, ti 1& ethanol/nwéc gidm dan hay tang dan, biét rang
ethanol c6 nhiét dd séi thap hon nuwéc?

2. Vai trd cla thung nwéc lanh 12 gi?

1. Nguyén tac
Chung cét la phwong phap tach chat dwa vao sy khac nhau vé nhiét do séi cla cac
chét trong hén hop & mdt 4p suét nhét dinh.

2. Cach tién hanh
Chat Iéng can tach dwgc chuyén sang pha hoi, rdi 1am lanh cho hoi nguwng ty, thu lay
chét 16ng & khoang nhiét o thich hop.

3. U'ng dung
Phuwong phap chwng cat ding dé tach cac chat Idng ra khdi hédn hop cac chét ¢6 nhiét

d6 sdi khac nhau nhdm thu duoc chét 16ng tinh khiét hon.
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Pé tach cac chat 16ng c6 nhiét do séi khac nhau nhidu, ngudi ta ding phwong phép
chuwng cét thuwdng (Hinh 11.2).

| Nhiét ké

s

SOV
H 'ﬁ-ah%\ﬁ\ﬁng sinh han

—)

Nudc lam :
lanh /_\
—Binh hing

/ L

Hinh 11.2. Thiét bi, dung cu tach chét bang phuong phép chung cét thudng

Thi nghiém: Chwng cét ethanol tir dung dich ethanol - nwéc

Chuén bj: neru (dwoe ndu thl edng); binh ciu ¢6 nhanh 250 mL, nhiét k&, éng sinh han
nwdc, dng ndi, 6ng dong 50 mL, binh tam giac 100 mL, da bot, ngudn nhiét (bép dién,
dén cbn).

Tién hanh:

— Cho 60 mL rwou dwgc ndu thd cdng vao binh cdu ¢6 nhanh (cha y chét 1dng trong
binh khéng vwot qua 2/3 thé tich binh), thém vai vién da bot.

— Lap dyng cy nhw Hinh 11.2.

— Bun néng tlr tlr dén khi hdn hgrp si, quan sat nhiét dd trén nhiét ké thay tang dan,
khi nhiét do trén nhiét k& on dinh, d6 chinh la nhiét dd séi ctia hén hop ethanol va
nwée. Khi nhiét dd bat diu tang trd lai thi tAt ngudn nhiét, ngirng chung cét.

Thue hién yéu céu sau:

1. Nhiét do s6i ctia hon hop ethanol ban dau va nwéc 1a bao nhiéu? So sanh véi
nhiét do sb6i cua ethanol.

2. Dw doan dd cdn cla san pham thay ddi nhw thé nao so véi rweou ban dau.
Gidi thich.

1. Phwong phap chwng cét thwéng dwgc ép dung trong tredng hep ndo? Hay lay
vi du trong thyc té.



YemcoBiET

Chung cat phin doan

Phuong phdp chung cat phan doan dung dé
tach hai hay nhiéu chat 16ng c6 nhiét d9 soi khac
nhau khong nhiéu va tan lan hoan toan trong
nhau. Thiét bi, dung cu chung cat phan doan
dugc bo tri nhu Hinh 11.3.

Khi dun ndng, chat cd nhiét do soi thap hon sé
bay hai ra trudc rdi dugc ngung tu va thu lay &
binh hing.

Chung cat 15i cudn hai nudc

Trong phuong phap chimg cat 16i cudn hoi nudc,
cac chat co nhiét do soi cao va khdng tan trong
nudc van cd thé tach ra khdi hon hap & nhiét do
s6i xdp xi nhiét dd soi cia nudc. Thiét bi chung
cdt 16i cubn hoi nudc duoc b6 tri nhu Hinh 11.4.
Hon hop hai nudc va hai chdt hitu co cting di qua
dng sinh han ngung tu va dugc thu d binh hing.

Hinh 11.3. Thiét bi, dung cu tach chét béng
phurong phép chung cét phan doan

\
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Lép nudc
Hinh 11.4. Thiét bj, dung cu chung cét I6i cubn hoi nwéc

«D) PHUONG PHAP CHIET
1. Nguyén tic

Chiét |a phwong phap tach biét va tinh ché hdn hop cac chat dwa vao sy hoa tan khac
nhau ctia ching trong hai méi tredrng khdng tron 1an vao nhau.

2. Cach tién hanh

e Chiét Iong — I6ng: thwérng dung dé tach cac chat hiru co hoa tan trong nwée. Dung
mét dung moi ¢6 kha ndng hoa tan chat can chiét, khéng trén 1an véi dung mdi ban
dau va c6 nhiét do sbi thAp dé chiét. Sau khi I&c dung mdi chiét véi hdn hop chét
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hiru co va nwéce, chat hiru co dwgc chuyén phan Ién sang dung méi chiét va cé thé
dung phéu chiét dé tach riéng dich chiét (dung dich chira chat can chiét) khéi nwéec.
Khi hai chat 1éng khéng trén 1an dwoc vao nhau, chat I6ng nao cé khéi lvgng riéng
nhé hon sé tach thanh I&p & phia trén. Bang cach 13p lai nhiéu Ian nhw trén, ta c6
thé tach dwgce gan nhu hoan toan chét hivru co vao dung méi chiét. Sau d6, chwng
cat dung mdi & nhiét do va ap suét thich hop sé thu dugc chat hivu co.

Chiét I6ng — rdn: dung dung méi Idng hoa tan chat hiru co dé tach chang ra khoi

hén hop ran.

3. 'ng dung

Phwong phap chiét 1dng — 1éng dung dé tach lay chét
htu co khi né & dang nhi twong hodc huyén phu
trong nwérc.

Ap dung phwong phap chiét 1dng — rdn dé tach lay chat
hiru co ra khdi mét hén hop & thé rén, thwéng dwoc 4p
dung dé& ngadm rwou thudc, phan tich thd nhwéng, phan
tich dw lwgng thudc bao vé thyc vat trong néng san,...

Tach B-carotene tir nwéc ép ca rét

"1 Phéu
i_;.,--'"'

| chiét
o

Fom §
=

.'_
Hinh 11.5. Dung cuy chiét

Chuén bj: nwéc ép ca rét, hexane; cbe thuy tinh 100 mL, binh tam gigc 100 mL, phé&u

chiét 60 mL, gia thi nghiém.
Tién hanh:

— Cho khoéng 20 mL nwéc ép ca rot vao phéu chiét. Thém tiép khoang 20 mL

hexane, lac déu khoang 2 phit.

— Pé& yén phéu chiét trén gia thi nghiém khodng 5 phit dé& chét 1dng tach thanh

hai I&p.

-~ Mé& khoa phéu chiét cho phan nwéc & dwdi chay xudng, con lai phan dung dich

p-carotene hoa tan trong hexane.
Thuc hién yéu céu sau:

1. Nhan xét mau sac cua I&p hexane trong phé&u chiét tredc va sau khi chiét.
2. Thi nghiém tach p-carotene tir nwérc ca rét dyra theo nguyén tac nao?

JemcoBiET

Phuong phap ngam chiét

Ngdm lanh |a cach hay diing nhdt, p dung vdi da s6 dugc liéu. Cho dugc
liéu vao trong lo, binh hodc hii, d6 mét lugng rugu phi hgp rdi bit kin
lai, ddt & noi t6i, mat. Ngam tir 10 dén 15 ngay. Mila dong c6 thé ngam
lau hon.

Ngdm ndng thutng ap dung cho cac dugc liéu ¢ cdu tao ran chdc, khd
chiét xudt va c6 khd ndng chiu nhiét. Truéic hét, ngudi ta cho duoc liéu va
rugu vao dung cu thich hap, day kin, dun cich thuy cho dén khi sdi réi do
ngay sang binh ngam. Déy kin va tiép tuc ngdm trong 7 — 10 ngay nhu
ngam lanh.
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2. Tim céc vi du trong thirc té cudc song da ap dung phwong phap chiét. Mé ta cach
thire hién va cho biét em da ap dung phwong phét chiét I6ng — 16ng hay 16ng — rén.

(D) PHUONG PHAP KET TINH

1. Nguyén tic
Két tinh 1a phwong phap tach biét va tinh ché hén hop cac chét ran dwa vao do tan
khac nhau va sy thay ddi d6 tan ctia ching theo nhiét 3.

2. Cach tién hanh

— Hoa tan chét ran I&n tap chat vao dung méi dé tao dung dich bdo hoa & nhiét do cao.
Dung méi thwéng dung la nwéc, ethanol, acetone, ether, ethyl acetate,... hoac déi khi
14 hdn hop cla ching. Dung mdi cAn hoa tan tét chat can tinh ché & nhiét dd cao va
hoa tan kém hon chét can tinh ché & nhiét do thap (Hinh 11.7a).

— Loc néng loai bé chat khéng tan (Hinh 11.7b).
— D& ngudi va lam lanh dung dich thu dwec, chat can tinh ché sé két tinh (Hinh 11.7¢).
— Loc dé thu dwgc chat ran (Hinh 11.7d).

—  —-a— NUGC vao

ﬂ L &
P
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a) b) c) d)
Hinh 11.7. Céc bwéc tién hanh trong phuong phép két tinh

Thwe hién két tinh lai nhiéu 1an trong cling mét dung méi hodc trong cac dung méi khac
nhau s& thu dworc tinh thé chét can tinh ché.

67



3. 'ng dung
Phuwong phap két tinh dwoc ding dé tach va tinh ché cac chét ran.

Tinh ché dwéng dé thanh dwéng tring

Pudng dwgc lam tlir méat mia va chuwa qua tinh luyén thwdng dwoc goi la dwdng dé
(hodc dwdng vang). Trong dudng dé c6 cac chat mau va tap chat. Dé tinh luyén
dwdng dd thanh dwdng tréng, ngwdi ta lam nhw sau:

— Hoa tan dwdng dé vao nwéc néng, thém than hoat tinh dé khir mau, khuéy, loc
dé thu dwoc dung dich trong subt khéng mau.

— Cb bét nwéc, dé ngudi thu dwgce dwdng tring & dang tinh thé.
Ha&y cho biét trong hai loai dwong dé va duong trdng, duong nao tinh khiét hon.

VO : =
@ sic ki coT
1. Nguyén téc

Séc ki cOt 1a phwong phap tach biét va tinh ché hdn hop cac chat dya vao sy phan bd
khac nhau clia ching gitra pha ddng va pha tinh.

Pha ddng 1a dung méi va dung dich mau chét can tach di chuyén qua cdt. Pha tinh la
mot chét rén c6 dién tich bé mét rat Ién, c6 kha nang hép phu khac nhau céc chét trong
hén hgp can tach, vi dy: silica gel, aluminium oxide,... Khi dung méi chay qua cft, céc
chat hiru co dwec tach ra & tieng phén doan.

2. Cach tién hanh

— S dyng cac cdt thuy tinh cé chira cac chat hap
phu dang bdt (pha tinh), thuéng 1a aluminium oxide,
silica gel,...

— Cho hén hop can tach I&n cot séc ki.

— Cho dung méi thich hop chay lién tuc qua cot sic ki.
Thu céac chét hiru co dwoc tachra & tlrng phan doan
khac nhau sau khi di ra khoi cot sac ki.

— Loai bd dung mdi dé thu dwoc chat can tach.

3. U'ng dung

Phwong phap séic ki cot thwdng dung dé tach cac )

hat hi h | h kh h Hinh 11.8. Thiét bj, dung cy
Ehét huu R ol b [y b vl iz el 1o thye hién tach chat bang
0i nhau. phuong phép séc ki ¢t



a 3. Hay cho biét ban chét clia cac cach lam sau day thudc loai phwong phap tach biét
va tinh ché nao?
a) Gia la cay cham, cho vao nwérc, loc Iy dung dich mau dé nhudém sgi, Vai.
b) Nau rwgu udng.
c) Ngam rwou thube.
d) Lam dwdng cat, dwdng phén tlr nwéc mia.

EM DA HOC

e Chung cét1a phuong phap dya vao sy khac nhau vé nhiét dd séi cla cac chét
trong hén hop & mdt ap suét nhat dinh.

Chiét |a phwong phap tach biét va tinh ché hén hop céac chat dwa vao sw hoa
tan kh&c nhau ctia ching trong hai dung méi khdng trén 1&n vao nhau.

Két tinh 1a phwong phép dwoc ding dé tach va tinh ché céc chéat rén dya trén
nguyén tac:

(1) Céc chat khac nhau cé dd hoa tan khac nhau trong ciing mdt dung mdi.
(2) B0 tan cla chéat can tach giam nhanh khi giam nhiét do.

Séc ki cft 1a phwong phap tach biét va tinh ché hén hop cac chat dya vao sy
phan bd khac nhau clia ching giira pha ddng va pha tinh.

EM CO THE

e Tach dwoc tinh ddu vé qua buwdi, cam, chanh,... bang phwrong phap
chwng céat va chiét.

e Tinh ché mot sé chat théng dung trong déi séng (nhw dwérng mia) bang
phuwong phéap két tinh.
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CONG THUC PHAN TU
HOP CHAT HUU €O

MUCTIEU

— Néu dugc khdi niém vé cong thiic phan tif hop chat hitu ca.

—  Sir dung duoc két qua phd khdi lugng (MS) dé xac dinh phan tit khdi cda hop chét hitu co.

— Lap dugc cong thic phan ti hop chat hitu co tir i liéu phan tich nguyén t6 va phan ti khai.
e

6 Lam thé nao dé Igp cong thac phén t hop chdt hitu co tir dix liéu phén tich nguyén té

[ va phén tir khoi.

@) cONG THUC PHAN TU
1. Khai niém
Cong thire phan t&r cho biét thanh phan nguyén té va sé lwong nguyén tlr ciia mdi
nguyén té trong phan tr.
Vi du: Khi butane va propane la khi hod long dwoc nén trong binh gas, dwoc cac gia
dinh st dyng @& dun, ndu c6 cong thirc phan tir 1a C,H,, va C,H,.

0 Hay viét cong thirc phan ti clia céc hop chét hiru co c6 md hinh cho duéi day:

- >
methane ethylene

ethane ethyl chloride
Cho biét trong md hinh:
@ nguyén tir carbon nguyén tir hydrogen
@ nguyén tir oxygen o nguyén t chlorine

2. Céach biéu dién cdng thirc phén tir hop chéat hiru cor
a) Coéng thire tong quat: cho biét cac nguyén t6 cb trong phan tlr hgp chét hiru co.

Vi du: C,H,0, (x, y, z Ia cac so nguyén duong) cho biét phan tir chat hiru co da cho
chira ba nguyén t6 C, H va O.

b) Céng thire don gidn nhét: cho biét ti 1& sb nguyén ti cla cac nguyén t6 cé trong phan
tlr hop chéat hiru co (ti 1€ cac s6 nguyén tdi gian).

Vi du: Hop chét c6 cdng thiee phén tir la C,H,O, thi cdng thirc don gidn nhét la CH,0.
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@ 1. Khi nghién ctru thanh phan hoé hoc ciia tinh dau qué, Y EmcoBIET
ngudi ta thu dwoc nhiéu hop chéat hitu co trong dé Chéat hitu co dau tién duoc

c¢6 cinnamaldehyde va o-methoxycinnamaldehyde tong hop nhu thé nao?
v&i cong thirc ciu tao: Nim 1828, Friedrich Wohler
HE—GH HC=CH (Phri-drich Vé- o) (1800 — 1882),
/ HC c—=C nha hod hoc ngudi Dic, 1an dau
ey 2 \ / \g tién da thyc hién thanh cong thi
|}C—C¢| CH—CHO C_C\ Al s nghiém tdng hgp chdt hitu co
O—CHg urea (chdt o trong nudc tiéu)
cinnamaldehyde o-methoxycinnamaldehyde tir cac Chi‘:’ khdng 6 trong co
Hay viét cong thirc phan tir va cong thirc don thé sng la potassium cyanide

va ammonium sulfate. Diéu nay

gian nhét clia cac hop chét nay. 4 bic bd hoc thuyét cho ring

2. Viét cdng thire don gidn nhét cla cac hop chéat céc chdt c6 trong co thé sinh
hiru co ¢ cong thirc phan tr sau: vat vé co ban, khdc hdn véi cdc

: : hod chdt khong ¢6 ngudn géc

a) CsHg; b) C3HeO,; 08 o ) :
C H..O d)C.H.O sinh vat, md dau cho su phat
€) C4H10: ) CaHgO,. trién ciia chuyén nganh hod hoc

hifu ca.

D) LAP CONG THUC PHAN TU HOP CHAT HOU CO

1. Xéc dinh phan tir khoi bang phwong phap phé khoi lwong

Phwong phap phd khéi lwong duoc sir dung dé xac dinh khéi lwong phan t&r c4c hop
chat hiru co.

Trong may khéi phd, chat nghién ciru bi bidn pha b&i mot dong electron tao ra cac

- . +E < A+
manh ion. Vidy: M ———=—->M" +e

Manh ion [M*] dwoc goi 1a manh ion phan tl. Gia tri m/z ciia mdi manh ion va ham
lrong twong ddi cla ching dwoc thé hién trén phd khéi lvong.

Déi véi cac hop chat don gién, thwdng manh cé gia tri m/z Ién nhéat (ng v&i manh ion
phan t&r [M*] va gia tri nay bdng gié tri phan t& khdi cGia chat nghién clru.

VI dy: Phd khéi lwong ciia ethanol " °] 3
06 peak (pic) ion phan tir [C,Hg0"] < so’
c6 gia trj m/z = 46, dng bang phan E, ;
tir khéi clia chét (Hinh 12.1). § a5
8 40]
g 27 T M+, 46
S ZOE o ZT |
] | L L i | i
U'D‘In ......... > 'ﬂ ......... 3,0 ........ 4,0 T tow fsn

m/z
(1) Ngudn: http://webbook.nits.gov/chemistry.  Hinh 12.1. Phé khéi luong cia ethanol (C,Hg0)("
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Hay gan cac chéat hiru co sau: CgHg, C4HgO, C,Hg0, vao cac pho khdi lwgng twong

rng duai day.
100 100
R N £ 78
24 2,
2 2
gw gw .
i 29 3 51
£ 201 a7 42 59 = 39
3 15 Il | 60 26 | 63
ﬂﬂ .| - ;I_I_' T ;1]:1_'.. II u ke Jd . I ]
“10 20 30 40 50 60 0 5 %0 15 30 45 75 80
a) m/z ) m/z
L 43
f:mu
g -
g‘m.
ﬂ.
=<1
£ 20 61
1 29 70
3 15 I 1 | 73 88
c) Yool )| e
0.0 20 40 60 80 100
m/fz

Hinh 12.2. Phé khéi luong cia mét sé hop chéat hirvu coll)

Jemco BIET

Phé khdi lugng ra ddi nhu thé nao?

Phuong phdp phé khdi lugng (Mass Spectrometry) dugc bdt dau
nghién cu tir cudi thé ki XIX. Nam 1886, Goldstein (Got-xtén) da chi
ra ring mdt chiim tia ion duong <6 thé tach biét ra khéi nhau dui téc .
dung clia mét dién trubng va tir trrdng. Nam 1930, Conrad (Con-rdt)

da dua ra thong bao ddu tién vé nghién cifu phd khdi luong cic hop h ‘
chdt hiu co.

)

Hinh 12.3. May do phé khéi lvgng

2. Lap cong thirc phan tir hgp chat hiru cor

Mt hep chat hivu co c6 cdng thirc phan ti 1a C H O,. Thiét 1ap cdng thirc don gién
nhét bang cach 1ap ti 1& x : y : z & dang sb nguyén i gidnp:q:r.

Phan tich dinh lwong, ta dwoe ti 18 phan trdm khdi lwgng cac nguyén tb trong phan tir.
%mc .%mH _%mg =p:q:r

120 10 160
Tir d6 thiét Iap duec cong thirc don gian nhéat: C H.O,.
M&i quan hé gitra céng thirc phan tl va cdng thirc don gian nhat:
CxHyoz = (CquOr)n.
Trong d6: p, q, r 1a cac sd nguyén tdi gian; x, y, z, n 1 sd nguyén dwong.
Khi biét phan t&r khéi, xac dinh dwoc gia tri n, tir d6 suy ra cdng thirc phan tor.

X:y:z=

(1) Nguén: http://webbook.nits.gov/chemistry.
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Camphor (cé trong cdy long ndo) 1& mét chat ran két tinh mau trang hay trong subt
gidng nhw sap véi mui thom déc trng, thwdng ding trong y hoc. Phan trdm khéi
lwgng cac nguyén té trong camphor I1an Iwot 1a 78,94% carbon, 10,53% hydrogen

va 10,53% oxygen. Tir phd khdi
lwgng cta camphor xac dinh dwoc
gia tri m/z clia peak [M*] bang 152.
Hay lap cbng thirc phén tr cua
camphor theo cac buoc:

- Lap cong thirc don gidn nhéat
cua camphor.

— Xac dinh phan tlr khéi.
— Xéac dinh cong thirc phan tlr clia
camphor.

a 3. Eugenol la thanh phan chinh trong tinh dau dinh hwong hoéc tinh dau hwong nhu.

100

40

80
m/z

120

138

152

Hinh 12.4. Phé khéi ltong cua camphor(?)

Chét nay dwoc sir dung lam chat diét ndm, dan du con trang. Phan tich phan tram
khéi lwong céac nguyén té cho thay, eugenol ¢6 73,17% carbon; 7,31% hydrogen,
con lai 1a oxygen. Lap cdng thirc phan tlr clia eugenol, biét rang két qua phan tich
phd khéi lwgng cho thay phan tir khéi clia eugenol 1a 164.

Céng thirc phan t&r cho biét sd Iwgng nguyén tir ciia mbi nguyén td trong
phan td.

Coéng thirc tdng quat cho biét thanh phan dinh tinh cac nguyén 6.

Coéng thirc don gian nhéat cho biét ti 1& s6 nguyén t&r cla cac nguyén té c6
trong phén t (i 1& theo cac s nguyén toi gian).

Phé khéi luong: dwgc sir dung dé xac dinh phan tr khdi clia hop chét
hiru co.

Lap c6ng thirc phan tr hop chéat hivu co (i CXHFOZ) >

Cong thire don gién nhét (CH,O,);

CxHyDZ - (CquOr)n

(p, q, r la cac sé nguyén téi gian; x, y, z, n 1a cac sé nguyén dwong).

X&c dinh dwgc cdng thikc phan t&r hgp chat hiru co dya vao két qua phéan tich

nguyén tb va phd khéi lvong.

() Nguén: http://webbook.nits.gov/chemistry.
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CAUTAO HOAHOC
HOP CHAT HUU €O

MUCTIEV

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

— Gidi thich dugc hién tugng dong phan trong hod hoc hitu ¢a.

—  Néu dugc khdi niém chat dong dang va day dong dang.

— Viét dugc cong thic cdu tao clia mot s6 hop chat hifu co don gidn (cong thiic cau tao day da,
cdng thic cdu tao thu gon).

— Néu dugc chit dong déng, chit dong phin dua vao cong thic ciu tao cu thé cla cic
hop chat hitu co.

Tai sao sé lugng cdc chdt hitu co I6n hon rdt nhiéu cdc chat vé co? ]

@

THUYET CAU TAO HOA HOC

N&m 1861, Butlerov (But-1&-rbp) dwa ra khai niém cAu tao hod hoc va thuyét cau tao
hoa hoc bao gém nhirng luén diém chinh sau:

. Trong phan ttr chat hitu co, cac nguyén tir lién két véi nhau theo dung hoa trj va theo

mdt thr ty nhét dinh. Thi tw lién két 6 dwoec goi la céu tao hoa hoc. Sy thay dbi thir
tw lién két d6 sé tao ra chat khac.

Vi du: Ethanol va dimethyl ether déu coé cong thirc phan t C,HgO nhwng cd tinh chat
vat I va tinh chat hod hoc rat khac nhau do chiing cé cau tao khac nhau.

CH4;—~CH,~OH CH;—0-CH,4
Nhiét 4§ sbéi: 78,3 °C Nhiét dd sdi: —24,9°C
Tan v han trong nuérc [t tan trong nuwéc
Tac dung véi sodium tao khi hydrogen Khéng tac dung véi sodium

. Trong phan t& chéat hiru co, carbon cé hoa tri IV. Cac nguyén ti carbon khdng nhirng
lién két v&i nguyén tlr cia cac nguyén t6 khac ma con cé thé lién két truc tiép voi
nhau tao thanh mach carbon (mach hé khéng phan nhanh, mach h& phan nhanh hoac

mach vong). Vi du:

Mach h& khéng phan nhénh Mach h& phan nhanh Mach véng
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3. Tinh chét clia cac chat phu thudc vao thanh phan phan t& (ban chét va sé lwong cac
nguyén i) va céu tao hoa hoc. Cac nguyén ti trong phan t&r ¢6 anh huéng qua lai

|an nhau.
Vi du:
Khéc nhau vé CH, -161,5 Khéng tan trong nuwéc
ol fgVyeitie CH,;0H 64,7 Tan vé han trong nuéc
Khéac nhau CsHg —42,1 Dung lam nhién liéu (gas)
vé s lugng '
nguyén ti CaoHs2 343 Dung lam nén (sap)
_ Dung ché tao nhira
mc:ﬂm w,f} CH,~CH=CH, 47,8 Nyt
H
khéc céu tgo /G\2 328 Dung lam chat gdy mé qua
I8 oG H,C—CH, ’ dudng ho hép
Tac dung véi dung dich NaOH
e | ot |
qua la:'bcﬁr.: 18 va nwéc bromine
cac nhém : i
uyén tir QOH 1618 Khéng tac dung véi dung dich
g ' NaOH va nwéc bromine

Thuyét ciu tao hod hoc gitp gidi thich dwoc hién twong déng phan, hién twong déng
dang trong hoa hoc hiu co.

a 1. Viét cdng thirc clu tao cac hop chét hiru co c6 cung cdng thire phan tlr sau:

2. Hay cho biét c6 loai mach carbon nao trong cong thirc ciu tao clia cac chét
sau gay.
E) CHs—CHz—CHz—CHS;
cH
b) CHa—CH—CHa ,
H,C—CH,

CH,
¢) HeC—C h—d .
I-}\:—C{lz \\C"'z

(1) Ngudn: pubchem.ncbi.nim.nih.gov.
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Y emco BIET

Tac gia clia thuyét cau tao hod hoc

Aleksander Butlerov (A-léch-xan-do Bat-1é-rdp) (1828 — 1886) la nha hod hoc hitu co nqudi Nga, vién si Vién
Han lam Khoa hoc Saint Petersburg (Xanh Pé-téc-bua). Ong 12 nqudi sang Idp ra truding phdi ddu tién va ciing I3
I6n nhét cdia hod hoc hitu co & Nga. Ong da xdy dung va chiing minh thuyét cdu tao hod hoc kinh dién cia cic hop
chdt hiu co (1861). Cong trinh nghién ctiu cla Butlerov da chi ra dinh hudng phat trién trong yéu clia hod hoc
hifu co thé ki XIX - XX. Ong la ngusi dau tién gidi thich hién tugng ddng phan (1864), phat hién phan (ng trling
hop isobutylene va du dodn (ng dung clia phan ting triing hgp nay trong tuong lai.

@)cﬁus THUC CAU TAD

1. Khai niém

Céng thirc biéu dién céch lién két va thir ty lién két gitra cac nguyén tir trong phan tir
dwoc goi la cong thirc cau tao.

Vi du: U'ng v&i cong thire phan tir C,HgO c6 bon cong thirc cau tao mach hé nhw sau:

CH3-CH,—-CHO

*

propanal

CH3-C-CH; ; CHp=CH-CH,-OH

acetone

CHy=CH-O—CH,,

r

allyl alcohol methyl vinyl ether

2. Cach biéu dién cau tao phan tir hgip chét hiru co

Dang 1: Cac nguyén ttr,
nhém nguyén tr clng
lién két véi mot nguyén
tlr carbon duwgc viét

Dang 2: Chi biéu dién lién két gitra cac nguyén
tlr carbon v&i nhém chirc, mdi dau doan thang
hosic diém gép khlc (ng vé&i 1 nguyén tir
carbon (khéng biéu thi s6 nguyén tr hydrogen

thanh mét nhém lién két véi mdi nguyén tiy carbon)

H H H H

H—¢—6—&—&-H| CHs—CH,-CH,-CHs A~
B A OB A

H H H H

H—C—C6—¢—¢—H CHy~CH-CH,—CH

L " i
HI

H H

H—+—(I::ﬁ:—¢—H CH;-CH=CH-CH3 e
H HHH
H H H

o CH3;-CH-CH

H ﬂI: & (:: B 3—C 3 Y
H & H OH OH

*H
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3. Viét cdng thirc ciu tao dang thu gon c6 thé cé clia cac hgp chét hiru co (Png Vi
cdng thirc phan tir C,H, ;0.

(D) nonG PHAN

c) Myrcene (c6 trong Ia hing qué, cé xa huong, qua xoai)
Hinh 13.1. Ba hop chét c6 cung cong thirc phan tie C,,H, ¢

Ba hop chét pinene, ocimene, myrcene ¢6 tinh chat khac nhau nhung lai ¢6 ciing céng
thirc phan t&r 1a C,,H, nén chung la nhikng chéat dong phan cla nhau.

Nhirng hop chét hiru co khac nhau nhung c6 cung céng thire phén t& dwoc goi la cac
chét déng phéan cia nhau.

Cac chat nay ¢6 cung cong thirc phan t&r nhwng ¢6 tinh chat khac nhau la do chiing cé
céu tao hoa hoc khac nhau.

ng véi mét cdng thirc phan tir c6 thé cé cac dong phan ciu tao vé mach carbon,
loai nhém chire, vi tri nhém chire.

Vi du:

CH,

CH3—CHy—CH;—CH,;—CHg CHS-CHE—CI:H—CH:;

CH;—CH,—CH,—OH CH3—0—-CH,—CHj
CHy—CH—CHy
CHy—CH,—CH,—OH OH

77



4 Em 6 BIET

Ngoai dong phan cdu tao, cdc hop chdt hitu co cdon 6 ddng phdn hinh hoc va ddng phdn quang hoc. Céc loai d6ng

phan nay ¢6 cau tao giong nhau, chi khdc nhau vi tri khdng gian ctia nguyén tlt, nhom nquyén ti trong phan tu.

Ddng phdn hinh hoc xudt hién khi:
— Phén ti c6 bd phan cting nhdc (ndi doi) lam can trd sy quay tu do clia cdc nguyén ti lién két truc tiép véi carbon

¢ ndi doi.
— Hai nguyén t(t hay nhém nguyén tlr gan véi cling mgt nguyén tir carbon ¢6 ndi déi phai khac nhau.

G CHs G H
Vidu: C=C ; c=C .
/ \ \
“ H - CHj
Cis- Trans-

&

4. Viét cac cdng thirc cAu tao cla hop chét ¢ cong thirc phan tlr CH,,.

5. Cap chat nao sau day la déng phan cta nhau?
A. C,HOH va CH,~O-C,H,.

B. CH,~O—CH, va CH,CHO.

C. CH;—CH,~CH,—OH va CH,—~CH(OH)-CH,.

D. CH,~CH,~CH,—CH, va CH,~CH,~CH=CH,,.

(@ pone pANs

Tim hiéu vé déng ding
Trong qua trinh ché bién d&u mo, ngudi ta thu dwgce nhiéu khi nhw C,H,, C;Hg, C,H,...

C,H, CH;=CH, -103,7
Lam mét mau dung
CH,=CH-CH
CaHe ) ) il dich nuéc bromine
C,H, CH,=CH—-CH,—CH,4 8,5
Thue hién yéu cau sau:

1. So sanh thanh phan phén tlr va dac diém cau tao cla ba hop chat trén.

2. Theo em, tai sao cac hop chét trén déu c6 cung tinh chat hoa hoc dic trung 12 1am
mét mau dung dich bromine?

Céc chét hitu co c6 tinh chat hoé hoc tuong tw nhau va thanh phén phén t& hon kém
nhau mét hay nhiéu nhém CH,, dugc goi la cac chat dong dang cda nhau, ching hop
thanh mét day déng déng.

(1) Nguén: pubchem.ncbi.nlm.nih.gov.
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Vi du:

Alkane C,Hyp sy (N21) CH,, C,Hg, C3H,...
Alcohol no, don chirc, machhé | C H,.,,OH (n>1) | CH,OH, C,H,OH, C;H,OH, ...
Aldehyde no, don chirc, mach hé | C,HypuCHO (n20) | HCHO, CH;CHO, C,HsCHO,...

= 6. Viét cong thirc phan tr clia cac chét co tir 3 dén 5 nguyén tir carbon trong phan
t& thudc day ddng dang clia acetylene (C,H,).

7. Trong céc day chat sau day, ddy nao gbm céac chét 1a ddng 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,Hs.

D. CH, va C,H,.

EM DA HOC

Cac nguyén tl trong phan tlr cia mdi hgp chat hitu co c6 mdt thr ty
lien két xac dinh goi 14 cAu tao hod hoc. Céng thic biéu dién chu tao
hoa hoc goi la céng thirc cu tao.

Nhirng hop chat hiru co khéc nhau nhwng cé cling céng thirc phan tir dwoc
goi la cac chat dong phan cta nhau. Cé cac dong phan cau tao vé mach
carbon, loai nhém chtre, vi tri nhém chipc.

Cac chat hiru co ¢c6 tinh chat hoa hoc twong t nhau va thanh phan phan

t&r hon kém nhau mét hay nhiéu nhém CH,, dugre goi 12 céc chat ddng dang
cla nhau, ching hgp thanh mét day déng dang.

EM CO THE

Van dung thuyét cau tao hoa hoc dé viét dwoc cong thirc cau tao clia mot sé hop
chét hiru co don gian, thuwdng gép trong cudce sbng.
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14 ON TAP CHUONG 3

. . ) . _ — Hydrocarbon
@D HE THONG HOA KIEN THUC = Hopchéthiuco —]
| — Déan xuét clia hydrocarbon
PHUONG PHAP TACH VA TINH CHE HOP CHAT H(PU CO’
Chung cét Chiét Két tinh Séc ki cot
Nguyén | Chuwng cat la Chiét la phwong Két tinh la phwong | Sécki cot la
tdc phwong phap tach phap dung tach phap tach biét va phwong phap
chét dwa vao sy biét va tinh ché tinh ché hén hop tach biét va tinh
khac nhau vé nhiét | hdn hgp cac chdt | cac chét rn dya ché hdn hop céc
dd séi clla cac chat | dya vao sy hoa vao dd tan khac chat dya vao sy
trong hén hop & mdt | tan kh&c nhau cia | nhau va sy thay déi | phan bd khéac
ap suét nhét dinh. chung trong hai do tan cda chung nhau cla ching
dung moi khdng theo nhiét d. gitra pha dong va
tron |an vao nhau. pha tinh.
Cach Khi nang nhiét o Dung mét dung Dung mét dung mdi | Cho hdn hgp ¢an
tién cta hén hop gbm mdi thich hgp dé thich hgp hoa tan tach 18n cdt séc
hanh nhidu chét 16ng c6 | chuyén chét can chét ¢an tinh ché ki, sau d6 cho
nhiét 46 soi khac tach sang pha long | & nhiét do cao tao dung mai thich
nhau, thi chéat nao (goi la dich chiét). | dung dich bdo hoa. | hgp chay lién tyc
c6 nhiét 36 sbi thAp | TAch Ay djch chiét, | Sau d6 lam lanh, qua cdt sac kI.
hon sé bay ra trede. | gidi phdng dung chét rin sé két tinh, | Thu cac chéat hiru
Dang sinh han lanh | mbi sé thu dwoc loc, thu dwgc san co duoc tach
sé thu dugc chét can tach. pham. ra & tirng phan
chét 1dng. doan khéc nhau
sau khi di ra khoi
cot sic ki. Loai
bd dung mdi dé
thu dwoc chét
can tach.
Van Chuwng cét thwérng: | Phwong phap chiét | Phwong phép St dung phuong
dung dé tach cac chat Id6ng — 16ng: dé két tinh: dé tach va | phap séc ki co
léng co nhiét 6 sdi | tach lay chat hiru | tinh ché cac thé tach dwoc
khac nhau nhidu. co khi né & dang chét ran. hén hgp chira
hén hop 16ng. nhiéu chat khac
Phuong phép chiét nhau.
Ibng — ran: dé tach
lay chét trong hén
hop ran.
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CONG TH(PC PHAN TU HOP CHAT H(PU CO

Céng thirc tng quét Céng thirc don gidn nhét
Cho biét c4c nguyén tb c6 trong Cho biét: tl & t6i gidn clia s6 nguyén tlr cac nguyén té
hop chéat hiu co. c6 trong phan tdr.
C,H,0, C,H.O,
CH,0, = (C;H,0),
Trong dé: p, g, r 1a cac s nguyén tbi gidn; x, v, z, n 1a cac sd nguyén dwong.

CAU TAO PHAN TU HOP CHAT H(PU CO

e Trong phan tlr hop chéat hiru co, cac nguyén tlr lién két véi nhau theo dang hoa tri
va theo mét thir tr nhat dinh. Thi tw lién két d6 dwoc goi la ciu tao hoa hoc. Céng
thirc biéu dién cach lién két va thir ty lién két gilra cac nguyén tir trong phan ti goi |2
cdng thire céu tao.

e Pong phan cau tao gom dong phan mach carbon, dong phan nhém chirc va dong phan
vi tri nhém chire.

¢ Ddng ddng 1a nhi*ng hop chét ¢6 tinh chat hoa hoc twong tw nhau nhung ¢6 thanh
phan phan t& hon kém nhau mét hay nhiéu nhém CH,,.

() LUYEN TAP
Cau 1. Viét cdng thirc cAu tao céc ddng phan mach hé ¢b cling cdng thirc phén ik C,HgO.

Céau 2. Tai sao khi dun néng dén nhiét do thich hgp, dwéng kinh (mau trang) chuyén
thanh mau nau réi mau den?

Cau 3. Hop chat hiru co A c6 chira carbon, hydrogen, oxygen, nitrogen. Thanh phan
phan trim khdi lwgng cla nguyén té carbon, hydrogen, nitrogen lan lwot 1a 34,29%,
6,67%, 13,33%. Cong thirc phan tr clia A cling la cong thirc don gian nhét. Xac dinh cdng
thire phan tlr ctia A.

Céau 4. Hop chét A c6 cong thirc phan tir o .Vm m

C3HgO. Khi do phé hdng ngoai cho kétqud g |
nhw hinh bén. c 60
Hay x4c dinh cong thirc ciu tao cla A.

40}
Cau 5. Retinol 1& mét trong nhitng thanh * .t
phan chinh tao nén vitamin A ¢6 ngudn géc : 3|
ddng vat, c6 vai trd hd tro thi gidc cia mét 3000 2000 1000
con vitamin C gitp tdng khd nang mién dich S6 s6ng (cm™)

clia co thé. P& xac dinh cong thirc phan tl clia cac hop chat nay, nguwdi ta da tién hanh
phan tich nguyén t6 va do phd khéi lwong. Két qua khao sat dworc trinh bay trong bang sau:

Do truyé

Hop chét % C % H % O Gia tri m/z cla peak ion phan tir [M*]
Vitamin C 40,90 4,55 54,55 176
Vitamin A 83,92 10,49 5,59 286

Hay lap cdng thirc phéan tlr cta vitamin A va vitamin C. "



CHUONG

4% "HYDROCARBON

9.

Khi thién nhién, khi ddu mé, xdng, nhién liéu phdn luc (jet fuel) va ddu diesel c6 vai tré rét quan trong
trong moi linh viic cta ddi séng, kinh té cbng nghigp. Vdy thanh phdn chinh cda cdc nhién liéu ndy
la gi? Ngoadi ra, cdc alkane ¢é phdi la nguén nguyén liéu quan trong cho céng nghiép sén xudt cdc
hod chét hiiu co hién nay khéng?

[ ]

\

MUCTIEU

Néu dugc khai niém vé alkane, ngudn alkane trong tu nhién, cong thiic chung ciia alkane.

Trinh bay dugc quy tac goi tén theo danh phap thay thé; ap dung goi duoc tén cho mat so alkane
(C1- C10) mach khdng phén nhanh va mét s& alkane mach nhanh chifa khong qué 5 nguyén tir C.
Trinh bay dugc va gidi thich dugc dac diém vé tinh chat vat Ii cia mot so alkane.

Trinh bay dugc ddc diém vé lién két hod hoc trong phén tiralkane, hinh dang phén tif cia methane,
ethane; phan ting thé, cracking, reforming, phdn ting oxi hod hoan toan, phan @ing oxi hod khong
hoan toan.

Thuc hién dugc thi nghiém: hexane véi dung dich thudc tim, véi nudc bromine & nhiét 46 thudng
va khi dun ndng (hodc chiéu sang), d6t chdy hexane; quan sat, md ta cac hién tugng thi nghiém va
gidi thich dugc tinh chat hod hoc cla alkane.

Trinh bay dugc cac (ing dung clia alkane trong thuic tién va cach diéu ché alkane trong cong nghiép.
Trinh bay duoc mét trong cac nguyén nhén gay 6 nhiém khdng khi la do cac chat trong khi thai clia
cac phuong tién giao théng; Hiéu va thyic hién dugc mét sd bién phdp han ché d nhiém mdi trudng
do cdc phuong tién giao thong gy ra.

~

@ KHAI NIEM, DANH PHAP

1. Khéi niém va cong thirc chung cla alkane

Alkane |a cac hydrocarbon no mach hé& chi chira lién két don (lién két o) C—H va C-C
trong phén t(.

Céng thirc chung clia alkane: C H,, ., (n la s6 nguyén, n 2 1).
Vi dy: CH,, C,Hg, C3Hg, C4H g, CsHiyp-..

2. Danh phap
a) Alkane khéng phéan nhanh
Tén theo danh phéap thay thé ctia alkane mach khéng phan nhanh:
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Bang 15.1. Tén thay thé cia mét sé alkane mach khéng phén nhéanh

1 CH, meth- methane
s CH;CH, eth- ethane
3 CH,CH,CH, prop- propane
4 CH4[CH,],CH,4 but- butane
5 CH4[CH,],CH,4 pent- pentane
6 CH,[CH,],CH, hex- hexane
7 CH4[CH,];CH, hept- heptane
8 CH4[CH,]¢CH, oct- octane
9 CH,3[CH,],CH4 non- nonane
10 CH3[CH,]gCH,4 dec- decane

b) Alkane mach nhanh

Géc alkyl: Phan con lai sau khi l4y di mot nguyén tlr hydrogen tir phan ti alkane
(cdng thirc chung ctia gbe alkyl 1& C_H,,,1—).

Tén gbe alkyl:

Vi du: methyl (CH4-) , ethyl (C,H:—), propyl (C4H,-)....

Alkane mach nhanh gém alkane mach chinh két hop véi mot hay nhiéu nhanh.
Tén theo danh phap thay thé cla alkane mach phan nhanh:

Luu y:
— Chon mach dai nhat, c6 nhiéu nhanh nhat lam mach chinh.
— Panh sb nguyén t&r carbon mach chinh sao cho mach nhanh ¢6 s6é chi vi tri nhd nhét.

— Dung chir sé (1, 2, 3,...) va gach néi (-) d& chi vi tri nhanh, nhém cudi cing viét lién vé&i
tén mach chinh.

— Neéu c6 nhiéu nhanh giébng nhau: dung cac tir nhw di- (2), tri- (3), tetra- (4),... dé chi s
lweng nhém gidng nhau; tén nhanh viét theo thi tw bang chi cai.

Vi du: (|3H3 CHj
2 4 CH 3CH
& CH 1 |2 3
{ ? ~
&H {c/ T’
CH,4

2-methylbutane (isopentane) 2,2-dimethylpropane (neopentane) -



Y emco BIET
Chi sd octane clia xidng

Pé do chat lugng xang, nqudi ta diing chi sd octane, la dai luong dac trung cho tinh chdng kich nd ciia nhién liéu.
Chi sd octane cang cao thi kha nang chiu nén ciia nhién liéu trudc khi phat nd (d6t chdy) cang I6n. Chi s6 octane
dua trén thang diém ma isooctane la 100, con heptane Ia 0. Vi du: xang RON 95 la hon hap cac hydrocarbon c6
tinh chdng kich nd tuong duong véi hon hop 95% isooctane va 5% heptane vé thé tich.

Alkane phan nhanh cao (vi du: isooctane) la thanh phdn quan trong nhdt trong xang, con cic alkane khdng phan
nhénh (vi du: dodecane) |a thanh phan quan trong trong nhién liéu diesel va nhién liéu phan lyc.

4

2
/W\/"\/"\\,/ 1 3 5
dodecane isooctane (2,2 4-trimethylpentane)

? 1. Viét cac cong thirc cu tao va goi tén theo danh phap thay thé cta alkane cé
cong thirc phan t&r CgH,, va phan loai cac ddng phan d6.

2. Viét cdng thirc clu tao cla alkane c6 tén goi 2-methylpropane.

3. Tén goi clia chéat sau day bj sai, em hay gidi thich va sira lai cho dung:
CH;-CH-CH;-CH,
|
CHj
1-methylbutane

« pAc DIEM CAU TAD

Trong phan tlr alkane chi chira cac lién két don C—C va C-H, cAc lién két nay Ia lién
két o bén virng va kém phan cwec. Do vay, phan tir alkane hdu nhw khong phan cyc va
& diéu kién thwdrng ching twong dbi tro vé mét hoa hoc.

Trong phan t& methane, bdn lién két C—H gidng nhau tao véi nhau mdt géc 109,5° va
hwéng vé bdn dinh clia mdt tr dién déu (Hinh 15.1a).

H
| Y |
H—C—H () G H
| ( Hﬁ@\H
a) methane
H H

H—t—dH & A

b) ethane

Hinh 15.1. Céng thirc cdu tao va mé hinh phén t ctia methane va ethane



(@) TiNH CHAT VAT LI

Bang 15.2. Tinh chét vat Ii cia mot s6 alkane (1)

methane -182,5 -161,5 -
ethane -183,3 -88.,6 -
propane -187,7 421 0,501
butane -138,3 0,5 0,579
pentane -129,7 36,1 0,626
hexane 95,3 68,7 0,659
heptane —90,6 98,4 0,684
octane 56,8 125,7 0,703
nonane —53,6 150,8 0,718
decane —29,7 174,0 0,730

O diéu kién thuwdang, alkane t&r C1 dén C4 va neopentane & trang thai khi, alkane tir
C5 dén C17 (trlr neopentane) & trang thai Idng, khéng mau, alkane tir C18 tréd 1&n 12
chat rAn mau trang (con goi la sap paraffin). Cac alkane mach nhanh thwdng c6 nhiét
dd sbi thap hon so véi ddng phan alkane mach khéng phan nhénh. Alkane khéng tan
hodc tan rat it trong nwéc va nhe hon nwéc, tan tdt hon trong cac dung mdi hivu co.

& Em co BIET
Cac alkane trong tu nhién
Ldp vo clia cac loai qua hodc biéu bi ciia nhiéu loai Ia c6 chifa sap. Thanh phén clia sap thuc vat nay gom cac alkane
dang ran, thuong hay gap la cc alkane C, H., C,oH,, va G, H,,. Chifc ndng chinh cla sdp thyc vét [ ngan chan

su mdt nudc tir 1a hodc qua. Dé bdo quﬁn nhiéu loai qua, tr}ﬂ cdy, ngudi ta phd [én vé mét I6p sap mdng nham
muc dich gidp gilr hoa qua tuoi lau hon.

a 4. Dwa vao Bang 15.2, em hay nhan xét vé quy luat bién ddi nhiét do sbi clia alkane
theo phan t&r khéi.

(1) Ngubn: http://pubchem.ncbi.nim.nih.gov.
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(@) TiNH CHAT HOA HOC
1. Phan irng thé

Khi dat binh chira hdn hop cuia alkane véi halogen (thwérng la chlorine hoéc bromine)
trong phong t6i va & nhiét d6 phong, phan (rng khéng xay ra. Nhwng néu dun néng
hodc chiéu anh sang sé xay ra phan rng thé nguyén t&r hydrogen trong alkane bang
nguyén t&r halogen:

i \
anh sang
X la CI(Br)

Phan &ng trén dwoc goi 1a phan (ng halogen hoéa alkane. S&n ph&m cla phan (ng
halogen ho4 la cac dan xuat halogen.

Vi du: Khi trdn methane vé&i chlorine va chiéu anh sang ti ngoai, san pham thu dwoc
la chloromethane.
CH, + Cl, 222521, CH,CI + HCI

Phan (rng thé co thé tiép tuc dién ra v&i cac nguyén tlr hydrogen con lai cla
chloromethane cho hén hop cadc sadn phdm chloromethane, dichloromethane,
trichloromethane va tetrachloromethane.

CH,CI + Cl, -2™589, CH,Cl, + HCI
CH,Cl, + Cl, 225", GHCI, + HCI
CHClI, + Cl, 23309, CCl, + HCI
Khi thwe hién phan rng thé halogen vao cac alkane c6é tir 3 nguyén tl carbon trd én

sé& thu dwoc hdn hop cac san pham thé monohalogen.
—>CH,~CHCI-CH,

+ Cl,, anh sang

Vi dy: CHz~CH,—CHy — i

- CH,4—CH,~CH,~Cl

Thi nghiém: phan rng bromine hoa hexane

Chuén bi: 6ng nghiém, hexane, nwéc bromine, coc thuy tinh.

Tién hanh:

— Cho vao 6ng nghiém khodng 1 mL hexane rdi cho tiép vao dé khoang 1 mL nwéc
bromine. Quan séat thay dng nghiém cé hai 16p, 16p dwédi 1a nwéc bromine mau
vang, lop trén la hexane khdng mau.

— LAc déu va quan sat hién tuong.

— Dat 6ng nghiém vao coc nwéc am (khoang 50 °C), quan sat hién twong xay ra.

Thure hién yéu céu sau:

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

2. Viét phwong trinh hod hoc & dang céng thirc phan tir clia phan (rng xay ra
trong thi nghiém trén (néu co), gia thiét la chi cé6 mdt nguyén t& hydrogen duoc
thay thé.
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5. Viét so d6 phan (rng cuia butane vé&i bromine trong diéu kién co chiéu sang, tao
thanh cac san pham monobromine.

2. Phan (rng cracking

Cracking alkane Ia qua trinh phéan cét lién két C-C (bé gdy mach carbon) clia céc
alkane mach dai dé tao thanh hén hop céac hydrocarbon co mach carbon ngén hon.

Phan (rng cracking dwoc (rng dung trong cdng nghiép loc dau. Phan (rng cracking
duwoc thye hién trong diéu kién nhiét dd cao va thudrng ¢ xic tac.

Vi du: Cracking nonane CgH,,, thu dwoc cac alkane mach ngén hon, tir C5 dén C7 va

alkene tlr C2 dén C4. So do phan (&ng: CoHa + CoH
— CoHg * C7Hqg

oki
CoHazp ——— > CaHg + CgHyg

> C4Hg * CgHqz
3. Phan rng reforming

Reforming alkane 14 qué trinh chuyén céac alkane mach khdng ph&n nhénh thanh céc
alkane mach phan nhénh va céc hydrocarbon mach vong nhung khdng lam thay doi
86 nguyén tir carbon trong phén tir va ciing khéng Iam thay dbi dang ké nhiét @6 sbi

cua ching.

Reforming alkane xay ra qua trinh

dong phan hoa (isomer hod) va \‘N
arene hoa (thom hoa). Qua trinh - \/]\/
reforming

reforming thudng duoc thee hign ~_ -~
vOoi cac alkane tr C5 dén C11

trong diéu kién nhiét do cao va

thuwdng co xuc tac.

, . — +4H,
Vi du: reforming hexane thu dwgc
cac alkane mach nhanh va cac s

hydrocarbon mach vong.

Qué trinh reforming dwoc (’ng dung trong cdng nghiép loc diu dé 1am ting chi sb
octane clia x3ng va san xuat cac arene (benzene, toluene, xylene) lam nguyén liéu cho
céng nghiép tdng hop hiru co.

4. Phan (rng oxi hoa
a) Phan (rng oxi hoa hoan toan (phan trng chay)

Khi tiép xdc vé&i oxygen va cé tia I(ra khoi mao, alkane bj dét chay tao thanh khi carbon
dioxide, hoi nwéc va giai phong nang lwong.
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C.Honep + N +10, 25 nCO, + (n+1)H,0
2
Vi du: CH,(g) + 20,(g) —> CO,(g) + 2H,0(g) AH° = - 890 kJ

C3Hg(g) + 50,(g) —> 3C0,(g) + 4H,0(g) AH® =—-2216 kJ
Phéan (rng chdy cuia alkane cb vai trd rat quan trong dbi vé&i ddi sbng con ngudri. D6t chay
cac alkane cung cap nhiét d& dun néu, swdi 4m va cung cap nang lwong cho cac nganh
cdng nghiép.
Phan tmg oxi hoa khéng hoan toan
O nhiét dd cao, c6 mat xuc tac, alkane bj oxi hoa cat mach carbon bé&i oxygen tao thanh
hén hop carboxylic acid: .

RCH,~CHzR' + 20, xictic.® , RCOOH + R'COOH + H,0

Céc acid béo mach dai dung d& san xuét xa phéng va céc chét tay rira dwoc diéu ché
bang phwong phap oxi hoa cit mach céac alkane C25 — C35.

Thi nghiém: phan (rng oxi hoa hexane

Chuén bj: hexane, dung dich KMnO, 1%; 6ng nghiém, bat st, que dém.

Tién hanh:

1. Phan tmg cta hexane véi dung dich KMnO,

Cho khoang 1 mL hexane vao &ng nghiém, thém vai giot dung dich KMnO, 1%, lac

déu 6ng nghiém trong khoang 5 phut, sau dé d&t 6ng nghiém vao gia roi dé yén

khodng 10 phut. Quan sat thdy 6ng nghiém cé 2 16p, I6p dwéi 1a dung dich KMnO,

trong nwéc mau tim, I&p trén la hexane khéng mau.

2. Phan (g dbt chay hexane

Cho khoédng 1 mL hexane (lwu y khdng dwoc 14y nhiéu hon) vao bat si nhd, can

than dwa que ddm dang chay vao bé mét chat Iéng, hexane béc chay cho ngon Itra

mau vang.

Thure hién yéu cau sau:

a) Hexane c6 phan (rng v&i dung dich KMnO,, & diéu kién thwdng khong? Tai sao?

b) Tai sao lai dbt chay hexane trong bat s&¢ ma khdng nén dét trong cbc thuy tinh?
Viét phurong trinh hoa hoc clia phan (rng xay ra.

c) Néu dét chay hexane trong diéu kién thiéu oxygen sé tao ra carbon monoxide va
nwéc. Hay viét phwong trinh hoa hoc clia phan (rng nay.

6. Viét phwong trinh hoa hoc clia phan (rng dét chay hoan toan pentane.



« NG DUNG

Khi thién nhién va khi dau mé la nhién liéu sach va dwoc st dung rong rai trén thé gidi.
Chung dwoe st dung lam nhién liéu trong san xuét va d&i séng.

LPG (Liquefied Petroleum Gas) thwong pham chira propane C;Hg va butane C4H,,.

Ngoai ra, khi thién nhién va khi dau mé véi thanh phan chinh 1a methane dwoc dung
lam nguyén liéu dé san xuét phan bén urea, hydrogen va ammonia.

Cac alkane long dwoc str dung lam nhién liéu xang, diesel va nhién liéu phan lwc
(jet fuel),...

Céc alkane C86, C7, C8 la nguyén liéu dé san xuat benzene, toluene va cac déng phan
xylene.

Cac alkane tir C11 dén C20 (vaseline) dwoc dung lam kem dudng da, sap né, thubcmé'.
Céc alkane tir C20 dén C35 (paraffin) dwoc dung lam nén, sap,...

&

7. Tai sao & cac cay xang, kho chira xang dau thuéng treo cac bién cam duéi day?

mcﬂ'm LUA CAM HOT THUOC
gl

NO FIRE NO SMOKING

JemcoBiET

Hién nay, nha mdy nhiét dién Phu My tai Thanh phd Hé Chi Minh sir dung ngudn nhién liéu la khi mé Nam
(6n Son va mo Bach H, cung cdp cho hé théng dién quéc gia hang ti kWh moi nam. Nha may dam Phd My va
dam Ca Mau la cc nha mdy san xudt phan bén Ién 6 nudc ta. Moi nam, hai nha mdy nay cung cdp hang triéu tan
phan bon, dam bao nhu cdu phan dam cia & nuéc. Nguyén liéu chinh cia hai nha may la khi ddu mo tir mé dau
Bach Hé va khi thién nhién tir cic md trong bé Ciiu Long thudc thém luc dia phia Nam.

«D) bIEu cHE

1. Phwong phap diéu ché alkane & thé khi trong céng nghiép

Céc alkane & thé khi chi yéu duoc 18y tir khi thién nhién va khi dadu mé. Sau khi loai
bé cac hop chat khong phai 1a hydrocarbon (dac biét la H,S va CO,), khi dwoc dan qua
dwdong 6ng dan dén noi tiéu thu hoac dwoc nén lai & dang 16ng (hoa 1dng & ap suét
cao) dé dé dang van chuyén. Khi ddu mé hoa léng la LPG, con khi thién nhién hoa I6ng
la LNG (liquefied natural gas).

2. Phwong phap diéu ché alkane & thé 16ng, ran trong céng nghiép

Khi chung cat ddu mé nhan dwoc hén hop alkane co chiéu dai mach carbon khac nhau
& cac phan doan séi khac nhau. Bé nhan dwoc cac alkane tinh khiét can phai cé cac
céng nghé tach va tinh ché rat phire tap.
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Khi ngung tu chiva chi yéu alkane C5 — C8, 1a san phdm thu dwoc khi khai thac dau
md. Chiang dwgc bom Ién cing véi dau va dwoe ngung tu thanh chét 16ng. Khi ngung
tu thwérng dwoc ché bién thanh xang.

Y EM cO BIET
Vi khudn methanogen

Vi khudn methanngen ] I:hé nang xtc téc cho chuyén hod carbon dioxide va hydrogen trong biogas tao thanh
methane: (0, + 4H, X5 £, e toc CH, + 2H,0.

Vi khudn methanogen ciing xtic tac cho qua trinh chuyén hod cac phé thai sinh khdi, cc chat thai ca dong
vat,.. . thanh methane va gidi phong khodng 2 ti tdn methane méi ndm. Lugng methane trong khi quyén chii
yéu la do qua trinh nay tao ra,

F— o " - B

@}'D NHIEM KHONG KHI DO PHUONG TIEN GIAO THONG

1. Cac chat trong khi thai ciia phwong tién giao théng gay 6 nhiém khéng khi
Qua trinh chay cua xang, dau diesel trong ddng co cac phwong tién giao théng tao
ra san pham cudi cung la CO,. Khi nay la nguyén nhan chinh gay hiéu trng nha kinh
lam Trai D4t néng |&n. Néu xang, dau diesel chay khéng hoan toan, thiéu oxygen thi
tao ra khi CO, VOCs (cac hop chét hivu co dé bay hoi nhw fomaldehyde, benzene,
toluene,...) va cac hat byi den chira cac hgp chat arene da vdng rat djc. Nhién liéu
chira sulfur khi chay sinh ra cac oxide cua sulfur SO,. Ngoai ra qua trinh chay tao nhiét
dd cao khién oxygen va nitrogen trong khéng khi phan (¢ng v&i nhau, tao thanh cac loai
oxide cua nitrogen (NO, ). Cac chat nay gay 6 nhiém méi truweng khdng khi.

2. Mot s0 bién phap han ché & nhiém méi trwdng do cac phwong tién giao thong

« S{r dung nhién lidu chay sach: Dé bao vé sirc khoé con ngwei, trong tiéu chuan
nhién liéu cé yéu cau nghiém ngat vé chi s octane(!) ddi véi xéng va chi sb
cetane(?) d6i v&i diesel. Ngoai ra codn c6 yéu cau vé ham lwong kim loai néng.
DP6i voi xdng, c6 yéu cau vé ham lwong benzene. Theo tiéu chuan EURO 4 va
EURO 5, ham lwgng benzene phai nhd hon 1% vé thé tich.
Déi vai nhién liéu diesel, cé yéu cau vé ham lwgng sulfur va ham lwgng arene da vong.
Theo tiéu chuan EURO 4, ham lwong sulfur phai dwéi 50 mg/kg va theo EURO 5 phai
dwéi 10 mg/kg. Theo tiéu chudn EURO 4 va EURO 5, ham lvong arene da vong PAHs
phai duéi 11%.

e S dung nhién liéu sinh hgoc nhw xang pha thém ethanol (E5, E10,...), biodiesel.
Ethanol vira la phu gia tang chi sé octane vira |a nhién liéu chay sach. Biodiesel la
methyl ester ctia cac acid béo trong ddu m& ddng thwe vat phi thwc pham, nhién
liéu nay co chi so cetane cao, khdng chira sulfur va arene.

e S dung cac phwong tién giao thdng tiét kiém nang lwgng va chuyén dbi sang cac
loai ddng co dién.

() Chi s6 octane (octane number) d&c trung cho tinh chéng kich nd clia xang.
(2) Chi s0 cetane (cetane number) d&c trwng cho kha nang ty béc chay clia nhién liéu diesel.
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EM PAHOC
Céng thire tdng quat cta alkane: C H, ., (n>1).

Trong diéu kién thuwdrng, alkane tir C1 dén C4 va neopentane & trang thai
khi, tr C5 dén C17 (trlr neopentane) la chat I6ng khong mau, tlr C18 tré
I&n 1a chat ran.

Cac phan ng cua alkane:

Phan *ng thé: CpHaniz — 225 CoHaniX =225 CoHpnXp —225 ...

Cracking alkane mach dai thu dwgc hén hop alkane mach ngan hon dé ché
bién thanh x&ng va alkene tlr C2 dén C4 |am nguyén liéu cho tdng hop hiru co.

Reforming alkane mach khéng phan nhanh thu dwoc alkane mach nhanh dé
san xuét xang c6 chi sb octane cao va cac arene |am nguyén liéu cho tdng hgp
hiru co.

Phan (ng oxi hoa:

C.Hypep + 3"2” 0, -©5 nCO, +(n+ 1)H,0

RCH,—CH,R' + goz xicte.€ . REOOH + R'COOH + H,0

Trong cdng nghiép, nguyén liéu san xuét alkane lay tir khi thién nhién va
dau mo.

Png dung: nhién liéu (LPG, LNG, xang, diesel, nhién li&u phan lwc); nguyén
lidu cho céng nghiép hoa chat, dwgc pham, mT pham, phan bon,...

EM CO THE

» Van dung céac kién thirc vé alkane, gidi thich: cac ng dung cla céac alkane
trong cudc séng nhw lam nhién liéu phyc vy sinh hoat trong gia dinh, phuvong
tién giao thdng va trong cdng nghiép; vi sao alkane la nguyén liéu dau vao
cla tdng hop hiru co, céng nghiép hoa chét.

Bao vé& méi tredyng sbng bang cach str dung cac phwong tién giao thdng tiét
kiém néng lveng, han ché st dung nhién liéu hoa thach |a ngudn tai nguyén
thién nhién khdng tai tao, tang cwdng str dyng cac nhién liéu sach nhw xéng
ES, E10 va biodiesel.
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HYDROCARBON KHONG NO

MUCTIEU

—  Néu dugc khdi niém vé alkene va alkyne, cong thiic chung clia alkene; ddc diém lién két, hinh dang
phan ttr clia ethylene va acetylene.

— Goi dugc tén mdt s& alkene, alkyne don gidn ((2—C5), tén théng thudng mét vai alkene, alkyne
thuong gap.

— Néu dugc khdi niém va xdc dinh dugc déng phén hinh hoc (cis-, trans-) trong mét s6 trudng hgp
don gian.

— Néu duoc dac diém vé tinh chat vt li cia mdt so alkene, alkyne.

— Trinh bay dugc cdc tinh chat hod hoc clia alkene, alkyne: phan tng cng hydrogen, cdng halogen
(bromine); cdng hydrogen halide (HBr) va cing nudc; quy tac Markovnikov; phan (ing tring hgp
ctia alkene; phdn ting cia alk-1-yne véi dung dich AgNO, trong NH,; phan (ing oxi hod.

— Thuc hién dugc thi nghiém diéu ché va th tinh chat clia ethylene va acetylene; md ta cac hién
tuong thi nghiém va giai thich dugc tinh chat hoa hoc clia alkene, alkyne.

— Trinh bay duoc ing dung clia cic alkene va acetylene trong thuc tién; phuong phép diéu ché
alkene, acetylene trong phong thi nghiém (phan tng dehydrate hod alcohol diéu ché alkene, tif
caldum carbide diéu ché acetylene) va trong cong nghiép (phan ting aracking diéu ché alkene,
diéu ché acetylene tir methane).

&

Sy ra doi cta hoé hoc alkene khodng gilra thé ki XX Ia mot ddu méc quan trong tao nén budc

dét pha cho sy phét trién manh mé cla cong nghiép hoé hoc hiku co.

Vay, alkene, alkyne c¢6 vai tro quan trong thé ndo trong hoé hoc n6i chung va hoé hizu co néi riéng?
7

\

@) kA1 NIEM, DONG PHAN, DANH PHAP

1. Khai niém va cong thirc chung cua alkene, alkyne

O Em hay viét cdng thirc electron, cdng thirc Lewis clia cac hydrocarbon sau: C,Hg,
C,H, C,H,. Nhan xét sy khac nhau v& d3c diém lién két trong phan tlr cia ba
hydrocarbon trén.

Hydrocarbon khdng no Ia nhirng hydrocarbon trong phan tir c¢é chira lién két ddi, lién
két ba (goi chung 1a lién két bdi) hodc ddng thdi ca lién két ddi va lién két ba.

Khai niém Alkene la cac hydrocarbon khéng | Alkyne la cac hydrocarbon
no, mach hé, cé chira mét lién khéng no, mach h& co chira mét
két doi :c=c: trong phan tir. | lién két ba ~C=C— trong phan ti.
Cdng thirc chung C.Hy, (n22) C.Hy, »(n22)
Viduy C,H,, C3Hg, C4Hg.... C,H,, C4H,, CyHg,...
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2. Déng phan
a) Pbng phén céu tao

Alkene va alkyne c6 hai loai dong phan cu tao la ddng phan vij tri lién két bdi (tlr C4 tré
|&én) va dong phan mach carbon (tir C4 tré 1&n véi alkene va tir C5 trd 1&n vai alkyne).

Vi du: alkene C,Hg cd ba ddng phan cau tao:
CH;=CH—CH,—CH; i CHy—CH=CH—CHy ; CH,=C—CHy

b) Dong phén hinh hoc CH,

Trong phan tir alkene néu m&i nguyén tlr carbon cla lién két doi lién két véi hai nguyén
tr ho&dc hai nhém nguy@n tir khac nhau thi s& c¢é ddng phéan hinh hoc.

Néu mach chinh nam & ciung mét phia cta lién két déi, goi la ddng phén hinh hoc
dang cis-.

Néu mach chinh ndm & hai phia khac nhau cua lién két déi, goi la ddng phan hinh hoc
dang trans-.

Vi dy: phan tl but-2-ene cé hai ddng phan hinh hoc dang cis- va dang trans-.

HsC CHs H CHs
/ \ /
e=c{ =(
H H HaC H
cis-but-2-ene trans-but-2-ene
a -
1. Didu kién d& c6 ddng phan hinh hoc ciia alkene  c=¢’ la gi?
b/ \d
2. Alkene CH2=L'|_‘.—CH3 c6 ddng phéan hinh hoc khéng? Giai thich.
CH,
JemcoBIET

Cac hydrocarbon khong no trong tu nhién

Trong tu'nhién, cac hydrocarbon mach héva mach vong chia lién két d6i & dang alkadiene, alkatriene, alkapolyene,
cycloalkene,... c6 nhiéu trong tinh ddu thdo médc. Cic tinh ddu nay c6 chifa cac chét goi |3 terpene. Phén tif clia
terpene dugc tao thanh tir céc don vi mat xich co ban la isoprene (2-methyl-buta-1,3-diene).

Vi du: limonene ¢ trong tinh ddu cam, chanh; myrcene dugc tim thdy trong cac thyc vét c6 mi thom dam nhu
x0ai, hoa bia, la nguyét qué, ¢d xa huong, sa va hiing qué; ocimene ¢ trong |4 cdy hing qué, chiing ¢6 mi thom
rat dé chiu; a-pinene va B-pinene la thanh phdn chinh clia ddu thong; B-carotene ¢6 thé dugc tim thy trong cc
loai rau, cl mau vang, mau da cam nhu khoai lang, ca rét; lycopene la sac td mau d6 tuoi dugc tim thay trong nhiéu
loai rau qua ¢6 mau @6 nhu ca chua, dua hau, du d;...

limonene p-carotene
Hinh 16.1. Céng thirc c4u tao clia limonene va B-carotene
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. Danh phap

Tén theo danh phéap thay thé clia alkene va alkyne:

Lwu y:

Chon mach carbon dai nhét, c6 nhidu nhanh nhéat va cé chra lién két bdi l1am
mach chinh.

Danh sb sao cho nguyén ti carbon cd lién két bdi (d6i hodc ba) c6 chi sb nhd nhét
(@anh sé mach chinh tir dau gan lién két bdi).

Dung chi¥ s6 (1, 2, 3,...) va gach ndi (-) dé chi vi tri lién két bdi (néu chi cé mét vi tri duy
nhét cla lién két bdi thi khédng cén).

Néu alkene hoéc alkyne c¢6 nhanh thi céin thém vi tri nhanh va tén nhénh trwéc tén cta
alkene va alkyne twong rng v&i mach chinh.

Bang 16.1. Tén goi cia cia mt s6 alkene, alkyne

ethene ethyne
2 CH,=CH, HC=CH
(ethylene) (acetylene)
propene
3 CH,=CH-CH,4 HC=C-CH, propyne
(propylene)
CH,=CH-CH,—CH, but-1-ene
4 CH;—CH=CH-CH, but-2-ene HC=C-CH,—CH, but-1-yne
CH=C—ls methylpropene |  CH,~C=C—CH, but-2-yne
CH4
5 CH,=CH-CH,-CH,—CH, pent-1-ene HC=C-CH,—CH,-CH; | pent-1-yne

(Tén théng thuong cla mét sb alkene, alkyne duge dé trong ngodc.)

a 1. Viét cac cdng thirc ciu tao va goi tén theo danh phap thay thé clia cac alkene va

alkyne c6 cdng thirc phan tir CgH,,, C5Hg.
2. Trong cac chét sau, chat nao c6 ddng phan hinh hoc?

a) CH,=CH-CH; b) CH,;~CH,~CH=CH-CH;
) CHy~C=CH-CHs; d) CH,=CH-CH,—CH,.
CHs



(D bAc bIEM CAU TAO CUA ETHYLENE VA ACETYLENE

1. Ethylene

Phan t& ethylene (C,H,) c6 2 nguyén tl carbon va 4 nguyén tir hydrogen déu nam trén
mot mét phang. Lién két déi C=C gdm mét lién két o va mot lién két .

H 1213 H
/108,7 pm

)  HEenH

b) ,
Hinh 16.2. Céng thirc céu tao (a) va mé hinh phén ti (b) ctua ethylene

2. Acetylene
Phan tlr acetylene (C,H,) ¢ 2 nguyén tr carbon va 2 nguyén t(r hydrogen nam trén
mét dudng thdng, goc lién k&t CCH 1a 180°. Lién két ba C=C bao gdm mét lién két o
va hai lién két 7. _——

-
a) H—C*iC—H

120,3 pm

PS¢ — & S\

Hinh 16.3. Céng thire céu tao (a) va mé hinh phén tir (b) clia acetylene

@) TiNH CHAT VAT LI

Nhiét dé séi, nhiét dd nong chay va khdi lwgng riéng clia alkene, alkyne khdng khac
nhiéu v&i alkane trong (rng. C4c alkene, alkyne 12 nhirng hop chat khéng c¢6 mui va
déu nhe hon nuwéc.

& nhiét d6 thworng, phan Ién céc alkene va alkyne tir C2 dén C4 & trang thai khi, tir C5
tré 1&8n & trang thai I6ng hodc trang thai ran. Chang khdng tan hoéc rat it tan trong nwérc,
tan trong mét sé dung mdi hiru co.

Jemco BiET

0 nhiét do thudng, do tan clla acetylene trong acetone 13 2,79 gam/100 gam acetone va trong
dimethylformamide (DMF) 13 5,1 gam/100 gam DMF. ' dp sut 20 bar, d6 tan cla acetylene I3
68,9 gam/100 gam acetone va 62,8 gam/100 gam DMF. Vi vdy, cdc dung méi nay dugc sit dung trong cac binh
khi nén dé luu trir acetylene.
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Bang 16.2. Tinh chét vét Ii ciia mét sé alkene, alkyne(")

ethene -169 -105 - ethyne -81 —-83 -

propene -185 | 47,8 - propyne -102,7 -23,2 -

but-1-ene -185 6,3 - but-1-yne -126 8,1 -
trans-but-2-ene | -106 0,9 - but-2-yne -32 27 0,691
cis-but-2-ene -139 3,7 - pent-1-yne -106 40,2 0,690
pent-1-ene -165 30 0,641 pent-2-yne -109 56,1 0,711

(@ TiNH CHAT HOA HOC CUA ALKENE, ALKYNE

Cac lién két = & lién két doi (alkene) va lién két ba (alkyne) kém bén virng, dé bj dit ra
dé tao thanh cac lién két mai. Vi vay, cac lién két bdi la trung tam gay ra cac phan (rng
dac trweng clia hydrocarbon khéng no: phan rng cdng, phan teng trang hop, phan ng

oxi hoa.
1. Phéan (rng céng ' L emco BIET
a) Phan tmg cong hydrogen Phén (ing cdng chlorine vao ethylene

Hydrogen hoa alkene thu dwoc alkane twong tao ra _1.2-dichlurue1:ha‘ne, la ch&t
(ng. Phan ng thuong duoc thue hién duoi ap trung gian g€ san xudt vinyl chloride
suét cao, nhiét do cao va cé mit cac chét xac tac (VG nguyén liéu tong hgp poly(vinyl
kim logi nhw platinum, nickel va palladium. chloride) (PVC).

Vi du: CHo=CHa + Hop Nt 808ult | o CHs

Hydrogen hoa alkyne, tuy vao diéu kién ap suét, nhiét dd va xuc tac, c6 thé nhan duwoc
san pham I3 alkene, alkane.

Vidy: ~ CH=CH + 2H, Nefiesult, o, cp,

b) Phan itmg cdng halogen
Khi cho alkene hoéc alkyne phan (rng v&i dung dich bromine, dung dich sé& bi mat mau.
Vi dy: CH;=CH; + Br, — BrCH,;—-CH_,Br
CH=CH + 2Br, — Br,HC-CHBr;
¢) Phan trng céng hydrogen halide

Phan (rng cdng hydrogen halide vao alkene va alkyne tao thanh halogenoalkane
twong rng.

(1) Nguén: http://pubchem.ncbi.nim.nih.gov.
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CH,=CH, + HBr — CH;3; -CH,Br

CH=CH + HBr — CH,=CHBr

CH=CH + 2HBr — CH;-CHBr;

d) Phan &ng cfng nwérc (hydrate hoa)
Phan &ng cdng nwdc vao alkene hay con goi la hydrate hoa alkene tao ra alcohol.
Phan rng thwdrng sir dung xtc tac phosphoric acid hodc sulfuric acid.
CH,=CH, + H,0 %%%, CH, -CH,0H

Phan rng nay dwoce thue hién & quy mé cong nghiép dé san xuéat ethanol.

Phan (*ng cdng mdt phan tlr HOH vao alkyne dién ra khi cé mét cla xac tac 1a mudi
Hg(ll) trong H,SO,, tao thanh aldehyde ho&c ketone.

Vi du: HC=CH + H,0 HE:HS0. 8 opy_ cH-0

CH3C=CH + H,0 H:HsS0uE oy o oH,

I
O

Quy tac Markovnikov (Mac-cop-nhi-cop)

Phén g céng moét tac nhén khéng dbi ximg HX nhw HBr, HCI, HI, HOH,... vao lién
két boi, nguyén tir hydrogen sé wu tién cdng vao nguyén tr carbon ¢é nhiéu hydrogen
hon va X sé cdng vao nguyén tur carbon c6 it hydrogen hon.

+H-B v CH3—CI§H—C|3H2 (s&n ph&m chinh)
Vidu:  CHy—CH=CH, L Br H
e CH3_CH_CH2
b i
H Br
Phan (rng cdng nudc vao propene véi xdc tac acid dwoc thye hién & quy mé cdng
nghiép dé san xuét isopropyl alcohol.

(san ph&m phu)

Phan (&ng cdng acid, cdng nwéc vao alkyne ciing tuén theo quy tdc Markovnikov.

2. Phan trng trung hop cua alkene

Phén tng tring hop alkene la qua trinh céng hop lién tiép nhiéu phén tir alkene giéng
nhau hodc tuong tw nhau (goi Ia monomer) tao thanh phéan tr c6 phéan tir khéi Iém (goi
la polymer).

VI du: Phan rng tring hop ethylene va propylene tao thanh polyethylene (PE) va
polypropylene (PP).

nCH,=CH, ¥, 6p sult, xic thc > {CH,—CHz 5, NCH,=CH ¢, ap suét, xuctac _ {CH, _{l: H‘)'n
I r

CH;; CHS

polyethylene polypropylene

n dwgc goi la hé so tring hep.
Phan rng trang hep alkene c6 (rng dung quan trong dé san xuét vat lidu polymer.
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@ 3. Viét phwong trinh hoa hoc clia cac phan (ng:
a) Propene tac dyng v&i hydrogen, xuc tac nickel.
b) Propene tac dung v&i nwéc, xic tac H,PO,.
c) 2-Methylpropene tac dung v&i nwoc, xuc tac HyPO,.
d) But-1-ene tac dung voi HCI.

4. Trong c4c chét sau, nhirtng chat nao lam méat mau nwéc bromine: propane,
propene, propyne, 2-methylpropene?

3. Phan rng cua alk-1-yne v&i AgNO, trong NH,

HC=CH + 2AgNO, + 2NH, — Ag-C=C-Ag + 2NH,NO,
(mau vang nhat)
Phan (rng nay thudng dwgc ding dé nhan biét cac alkyne cé lién két ba & dau mach.

4. Phan vng oxi hoa

a) Phan (rng oxi hoa khéng hoan toan

Cac alkene va alkyne c6 kha nidng lam méat mau dung dich thubc tim, day l1a phan (*ng

oxi hoa khdng 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 dwgc (rng dung dé san xuéat cac dan xuét
chira oxygen cua hydrocarbon trong céng nghiép.

b) Phan irng chay
Alkene va alkyne dé&u dé chay khi c6 mat oxygen, phan (rng toa nhidu nhiét:

CoHy + 3;02 € 4 nCO, + NH,O
3n-1

CoHan o + 5 0, <5 nCO, + (n-1)H,0

Acetylene chay trong oxygen tao ra ngon I(ra cé nhiét dé cao, co thé I&n t&i trén 3 000 °C.

Y eM co BIET

Deén xl oxygen — acetylene dugc Uing dung dé cat va han kim loai rat phd bién
trong nhiing thap ki trudc. Hién nay, do su phat trién cia cong nghé han hd
quang nén viéc sit dung acetylene dé han kim loai gidm dang ké. Tuy nhién,
thiét bi han oxygen — acetylene kha linh hoat, ¢ thé dugc sir dung & nhiing noi .
khdng thé tiép cdn duoc dién va cdn ngudn nhiét cao. Hinh 16.4. Pén xi

oxygen — acetylene
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Thi nghiém 1: Diéu ché va thir tinh chat hoa hoc cia ethylene

Chuén bj: cbn 96°, dung dich sulfuric acid d3c, da bot; binh cdu c¢6 nhanh 250 mL,
6ng nghiém (1) chira khoang 2 mL dung dich KMnO, lo&ng, éng nghiém (2) chira
khoang 2 mL nwoc Br, loang, ong dan thuy tinh hinh chi L, 6ng dan thuy tinh dau
vuot nhon, gia dé 6ng nghiém, nguon nhiét, que dém, Iwéi tdn nhiét, binh thuy tinh
chira dung dich NaOH.

=y
—_—
‘ Nwéc Br, lodng
hodc dung dich
. ‘_\ ) KMnQ, loéng
Dung dich
NaOH

Hinh 16.5. Diéu ché ethylene va thir tinh chét

Tién hanh:

— Cho vai vién d4 bot, 20 mL ¢bn 96° vao binh cdu. R6t 40 mL dung dich H,SO,
déc vao dng dong, sau do6 rét tir tir H,SO, déc tir 6ng dong qua phéu vao binh
cau dé tranh sy toa nhiét qua manh.

-~ Lap bd dung cu nhw Hinh 16.5.

— Dun néng dén khi ethylene sinh ra va suc ngay vao cac éng nghiém (1) va (2).

— Thay éng d&n khi thuy tinh hinh chi¥ L bang éng dén thuy tinh c6 d&u vuét nhon.
Dung que d6m dang chay dé dbt ethylene & dau 6ng dan khi.

Lwu y: Dung dich sulfuric acid dic roi vao da sé& gay bdng ndng, can céan than khi

str dyng.

Hay gidi thich hién twrong va viét phwrong trinh hoa hoc cia phan (g xay ra.

Thi nghiém 2: Diéu ché va thir tinh chét hoé hoc cua acetylene

Chuén bj: @4t dén (chira CaC,), H,0

nwéc tinh khiét; ong nghiém "’

chtra khoang 2 mL dung djch

KMnO, lodng, 6ng nghiém chira

khoﬁn; 2 n?L ufnggdi:h nwée #_; —am c’H

Br, loang, binh cdu c6 nhénh

250 mL, 6ng dan thuy tinh hinh

chi*r L, éng dan thuy tinh dau dung dich
; ' Dung

vudt nhon, gid dé éng nghiém, f gt KMnO,
que dém, binh thuy tinh chira . NaOH . '0dng
dung djch NaOH. Hinh 16.6. Didu ché acetylene va thir tinh chét

Nwdc Br

7 loéng huac
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Tién hanh:

— Cho khoang 5 g dat dén vao binh cu c6 nhanh va cho nwéc cét vao phéu nhd
giot. Lép dung cy nhw Hinh 16.6 (chu y dudi clia phéu nhd giot khéng cham vao
chét ran).

- M& khoa phéu nhd giot @& nudc chay tir tir xudng, khi acetylene sinh ra duoc
suc ngay vao cac 6ng nghiém chira dung dich KMnO, va nuwéc Br, da chuan bj
& trén dén khi dung dich méat mau.

— Thay 6ng dan khi thuy tinh hinh ch L béng éng dén thuy tinh ¢6 dau vudt nhon.
Dung que dém dang chay dé dét acetylene sinh ra & dau 6ng dan khi.

Hay giai thich hién tirong va viét phwong trinh hoa hoc cta cac phan tng xay ra.

a 5. Hay trinh bay phwong phap hod hoc nhan biét ba khi sau: ethane, ethylene,
acetylene.

6. Viét phuong trinh hoa hoc cla cac phan &ng:
a) Propene tac dung v&i dung dich KMnO,.
b) Propyne tac dyng v&i dung dich AGQNO4/NH,.

«D bIEu CHE
1. Alkene
Trong phong thi nghiém, ethylene dweoe diéu ché tir phdn (rng dehydrate ethanol:
CoHsOH 1250938 | ~ h + HO

Trong ¢dng nghiép, alkene tir C2 dén C4 dwoc didu ché tir qua trinh cracking alkane
trong cac nha may loc dau.

2. Alkyne
Acetylene duoc diéu ché tir phan (eng gilra calcium carbide v&i nuwéec:
CECE + 2H20 —> CEHE + CE(OH)E

Ngoai ra, acetylene con dwoc diéu ché bang cach nhiét phan methane & nhiét do
1 500°C, lam lanh nhanh dé tach acetylene ra khoi hén hop véi hydrogen:

2CH, —15%C; CH, + 3H,

{7) UNG DUNG San xuét dwoc pham

Ethylene kich thich

benxi Mét s6 (rng dung hoa qua mau chin
oxygen — acetylene clia alkene va alkyne

Téng hop polymer dé san xuét Cong nghiép hoa chét: san xuét alcohol,
chét déo, to, sgi, cao su,... aldehyde, ethylbenzene, cumene,...
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Jemco BiET

« Qua trinh ho hdp clia qua chudi sau thu hoach dién ra kha manh mé,
qud trinh nay sé san sinh rdt nhiéu khi ethylene.

« (4calkene dugc dung lam monomer dé tong hgp thanh polymer nhu
PE, PP, cao su; nguyén liéu dau dé tong hop cac hop chét hiiu co nhur
alcohol, aldehyde, cac dan xuat halogen va cac chat khac.

Ethylene va acethylene duoc diing lam nquyén liéu dé chuyén hod thanh
cacmonomer nhu styrene, vinyl chloride, vinyl acetate, acrylonitrile, .. .
dét6ng hop cic polymer. Hinh 16.7. Khi ethylene sinh ra tir

C4c alkyne 13 nguyén lidu sin xudt mdt s6 duoc phdm nhu thufc chudi sé lém ca chua xanh mau chin
khang virus Efavirenz, thudc khang ndm Terbinafine, ...

 Codng thirc tdng quat cla alkene: C_H,_ (n 2 2); alkyne: C_H,, _,(n 2 2).
e Trang théi, nhiét do séi va tinh tan clia mdt sb alkene, alkyne.

e Alkene va alkyne c6 cac ddng phan céu tao (ddng phan vi tri lién két béi,
alkene tir C4 va alkyne tir C5 c6 dong phan mach carbon); alkene tir C4 c6

thé cé déng phan hinh hoc.

» Alkene, alkyne cé thé tham gia phan (rng cong, phan (rng oxi hoa; alk-1-yne
cé thé tham gia phan tng véi dung dich AGNO,/NH,,.

e Quy tac Markovnikov: khi cdng HX vao lién két boi, nguyén tlr hydrogen sé
wu tién c¢dng vao nguyén tir carbon ¢ nhiéu hydrogen hon va X sé ¢dng
vao nguyén t&r carbon co it hydrogen hon.

¢ Phan &rng trung hgp alkene.
e Phuwong phéap dieéu ché ethylene, acetylene.

e Alkene, alkyne dwoc (*ng dung rong rai dé san xuat cac hoa chat va vat liéu
cé (rng dung trong cdng nghiép va d&i séng.

Van dung c4c kién thirc vé alkene, alkyne dé gidi thich dwoc cac vai trd quan
trong clia alkene va alkyne trong cdng nghiép hoa hoc, cong nghiép dwoc pham,
vat ligu,...
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ARENE (HYDROCARBON THOM)

MUCTIEU

—  Néu dugc khdi niém vé arene.

- Viét dugc cong thiic va goi tén mdt sd arene.

— Trinh bay duoc dac diém vé tinh chat vat li, trang thai tu nhién cia mét sd arene, dac diém lién két
va hinh dang phan tif benzene.

— Trinh bay duoc tinh chdt hod hoc dc trung clia arene (hodc qua md ta thi nghiém): phén dng thé
cla benzene va toluene; phan ting cdng chlorine, hydrogen vao vong benzene; phan (ing oxi hod
hoan toan, oxi hoa nhdm alkyl.

— Thuc hién dugc (hodc quan sat qua video hodc qua md ta) thi nghiém nitro hod benzene, cdng
chlorine vao benzene, oxi hod benzene va toluene bang dung dich KMnQ,; m ta cac hién tugng
thi nghiém va giai thich dudgc tinh chat hoa hoc ctia arene.

— Trinh bay duoc (ing dung clia arene va dufa ra dugc cdch (ing i thich hop d6i véi viéc sir dung arene
trong viéc bao vé sic khoé con ngudi va méi trudng.

— Trinh bay dugc phuang phép diéu ché arene trong cdng nghiép.

7 5 ]

[ Lam thé néo c6 thé Ira chon va str dung céc san phadm duwoc san xuét tir arene va dan xuét

cla né an toan, than thién véi méi triomg?

@HHM NIEM VA DANH PHAP
1. Khai niém

Arene hay con gqi la hydrocarbon thom la nhirng hydrocarbon trong phén tlr cé chira
mdt hay nhiéu vong benzene.

Benzene co cong thirc CgHg la mét hydrocarbon thom don gian va dién hinh nhat.

Benzene va cac dong dang clia né hop thanh day ddng dang clia benzene c6 cdng
thire chung 1a C H,, ¢ (n 2 6).

2. Cong thirc cau tao va danh phap
Mot s6 arene, gdc aryl thwdng géip c6 cong thirc clu tao va _

tén goi nhw sau: &CHZ
CHj @ Shenyl

o O O

benzene methylbenzene vinylbenzene naphthalene @ benzyl
(toluene) (styrene)
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CH, CHj, CH,
: 2 CH3 1 2 : 2
3 3

Ha 2
Hj

1,2-dimethylbenzene  1,3-dimethylbenzene 1,4-dimethylbenzene

(o-xylene) (m-xylene) (p-xylene)
(o-; m-; p-la viét tat cGa cac tir twong (rng ortho-; meta-; para- chivi tri 2, 3, 4 cia nhém
thé thie hai).

@ nic DIEM cAu TAO CUA BENZENE

Phan t& benzene cé 6 nguyén ti* carbon tao i 9

thanh hinh lyc giac déu, t:‘it cd nguyén tir M /c\\‘*c P

carbon va hydrogen déu nam trén mdt mat || | |

phang, cac géc lién két déu bang 120°, dd dai c C

lién két carbon — carbon déu bang 139 pm. HN\c¢Z H o Tgy T 9
9

Pé& don gian, benzene thwérng dwec biéu dién
b&i cac kiéu cong thirc dudi day: b)

Hinh 17.1. Cﬁng thirc céu tao (a)
va mé hinh phéan t (b) cua benzene

(@) TiNH cHAT VAT Li VA TRANG THAI TU NHIEN

Benzene, toluene, xylene, styrene & diéu kién thwdng l1a chat I1dng khéng mau, trong
sudt, dé chay va cé mui dic trweng. Naphthalene la chat rdn mau trdng, c6 mui dic
trng (c6 thé phat hién duoc & ndng dd thap).

Cac arene khdng phan cic hodc kém phan cyc nén khdng tan trong nwoc va thuwdng
nhe hon nwédc, tan dwgc trong cac dung méi hiru co.

Bang 17.1. Tinh chét vét li cda mét s6 arene(")

Benzene 58 80,1 0,878

Toluene -95,0 110,6 0,867
o-Xylene -25,2 144 0,880
m-Xylene —47,4 139 0,864
p-Xylene 13,3 138 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 (dwoc goi chung 1a BTX) ¢6 trong ddu mé v&i ham lwgng
thdp. Khi chwng cét dau thd thudrng nhan dwoc phan doan cé chira cac arene nay.
Naphthalene va céc arene da vong khac cé trong ddu mé va nhya than da.

a 1. Hay so sanh nhiét dd sdi clia benzene, toluene, o-xylene (Bang 17.1) va gidi thich.

o,

AP TiNH CHAT HOA HOC

1. Phan (rng thé

Arene c6 thé tham gia phan (rng thé nguyén tlr hydrogen & vong benzene nhw phan rng
halogen hoa, nitro hoa,...

Quy tac thé: Khi benzene c¢6 nhém thé alkyl (-CH,, —C,H,...), cdc phén trng thé nguyén
tr hydrogen & vong benzene xay ra dé dang hon so vé&i benzene va wu tién thé vao vi
tri s6 2 hodc so 4 (vi tri ortho hoéc para) so v&i nhém alkyl.

a) Phan tng halogen hoa

Cac arene tham gia phan (rng thé nguyén tlr hydrogen gan véi vong thom bang halogen
(chlorine, bromine) & nhiét dd cao khi c6 xuc tac mudi iron(l1l) halide.
CHj

Br
EI‘ CH3 —
©+ Br, FeBrs, t° @ + HBr @ +Br?|:?¥tn CH,
Br

b) Phan g nitro hoa
Phan (rng nitro hoa |a phan &ng trong dé mét hay nhiéu nguyén tr hydrogen & vong
benzene dwgc thay thé bang nhém nitro (-NO,).

Benzene dwgc nitro hoa bang hén hgp HNO, dac va H,S0, déc & nhiét 3o khong qua

50 °C tao nitrobenzene dang I6ng, mau vang nhat, sanh nhw dau:
NO,

H o
©+ HNO, dac . @ +H,0

Toluene dwoc nitro hod tao thanh hdn hop hai sdn phdm chinh 1a ortho va
para-nitrotoluene. CH;

NO,
CH3 —»

@ + HNO, d#c, H,SO, dic, t°
CH

104 NO,




4 Em cO BIET
Nitrobenzene dugic (ing dung trong ndng nghiép dé tong hop chét kich thich tang trudng thuc vat, kich thich cay
ra hoa. Nitrobenzene la nquyén liéu d€ san xuat aniline, tién chat dé tong hop polyaniline, cao su nhén tao, thudc
trif sdu, thudc nhudm azo va ddc biét 1a nquyén liéu tdng hop ducc phdm.

2,4,6-Trinitrotoluene (thudng goi Ia TNT) la mét trong nhiing cht nd da timg duoc sit dung phd bién nhét trong
quan sy, cdng nghiép va khai thac mo.

TNT khéng hoa tan trong nudic nén c6 thé st dung duoc trong méi truding dm u6t. DE kich nd TNT cén duoc khoi
mao bang kip nd. Hién nay, chdt nd diing cho quén su la amatol (hén hop ciia TNT véi ammonium nitrate).,

Nghién ctru phan (rng nitro hoa benzene
Phan rng nitro hoa benzene dwgc thirc hién nhw sau:

#

— Cho con tir vao binh cau dung tich 250 mL, thém -] h\" b A
khoang 30 mL H,SO, dé&c, |am lanh trong chéu nuéc (¥ hai hiu
da rdi thém tir tir vao khodng 30 mL HNO,, sau d6 H[T
thém tiép khoang 10 mL benzene va lap sinh han hoi ( |
Ieu. Pun cach thuy hon hop phan (eng trén bép tlr = =

dén 80 °C trong khodng 60 phut (Hinh 17.2).

— Dé ngudi rbi cho hén hop vao phéu chiét, quan sat
thay chat 16ng tach thanh hai I&p, 1&p trén 13 san
pham phan (rng, |&p dwéi la dung dich hdn hop hai
acid.

— Chiét 14y 16p chét 16ng phia trén, thém khoéng
100 mL nwéc lanh vao phéu chiét dé rira acid, thu
dwoc chat I6ng mau vang, ndng hon nwdc va nam & Hinh 17.2. Thi nghiém
phan dwdi clia phéu chiét. nitro hoa benzene

Hay cho biét chét I6ng mau vang 4 chét gi va gidi thich.

&

2. Viét phwong trinh hoa hoc ciia phan trng gitra ethylbenzene véi cac tac nhan sau:
a) Bry/FeBrj,, 1°] b) HNO, dac/H,S0, dac.

2. Phan rng cOng
a) Phan (rng cdng chlorine

Phan trng cdng chlorine vao benzene trong diéu kién c6 anh sang tlr ngoai va dun
néng, san pham thu dwoc 1a 1,2,3,4,5,6-hexachlorocyclohexane.

Cl H
H Cl

SIRELG::

Cl
I
1,2,3,4,5,6-hexachlorocyclohexane
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Nghién ciru phan trng cdng chlorine vao benzene

Phan (*ng cdng chlorine vao benzene dugc tién hanh nhuw sau:

DAn mét lwgng nhé khi chlorine vao binh nén chira mét it benzene, day kin lai rdi
dwa binh ra ngoai anh nang. Trong binh xuat hién khéi trang va trén thanh binh thay
xuét hién mot 16p bdt mau tring.

Héay cho biét I6p bot mau tréng trén thanh binh Ia chét gi. Giai thich.

b) Phan trng cbng hydrogen

Phan &*ng cdng hydrogen vao benzene tao thanh

cyclohexane. Phan (rng xady ra & didu kién ap suét + 3H, N\ dpsult Q
cao va nhiét dd cao, v&i sw c6 méat clia cac chét
xtc tac di thé nhw platinum, nickel.

cyclohexane

Phan (rng nay dwoc sir dung trong cdng nghiép dé san xuét cyclohexane.

? 3. Viét phwong trinh hoa hoc ctia phan (rng xdy ra khi hydrogen hoé hoan toan
toluene va p-xylene, sir dyng xuc tac nickel.

4. H}rdrogen ho'é Ifoar! toe‘s.n arene X (cﬁng_thfrc 1;:';har:| X +H2,Ni.t°;
tr CgH,o) €6 xuc tac nickel thu dwgc san pham la
ethylcyclohexane. oHs
Viét cong thirc céu tao cla X.

3. Phan trng oxi hoa
a) Phan (rng oxi hoa hoan toan (phan (g chay)
Cac arene nhu benzene, toluene, xylene dé chay va tod nhiéu nhiét.
CHsCH, + 90, ——5 7CO, + 4H,0
b) Phan trng oxi hoa nhém alkyl

Toluene va céc alkylbenzene khéc cé thé bj oxi hoa béi cac tac nhan oxi hoa nhw dung
dich KMnO,.

Vi dy:
CgHsCH, + 2KMnO, ——5 C;H-COOK + 2MnO, + KOH + H,0
CgH-COOK + HCl— CgH,COOH + KCl

Y emcoBiET

Benzoic acid va sodium benzoate c6 khd ndng ngdn ngifa su phat trién clia ndm
mdc nén duoc sit dung lam chat bdo quan thuc pham (thuting duoc ki hiéu 1a E210
va E211).

Hinh 17.3, Sodium benzoate (E211) c6 trong thanh phén
clia mét loai thye phdm déng hop
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Nghién clru phan rng oxi hoa toluene va benzene bing dung djch KMnO,

— Cho vao hai éng nghiém, m&i 6ng 1 mL dung dich KMnO, 0,05 M va 1 mL dung
dich H,SO, 2 M.

— Cho tiép vao éng (1) 1 mL benzene, éng nghiém (2) 1 mL toluene. Lac déu va
day ca hai 6ng nghiém béng nit c¢6 éng thuy tinh théng.

— DPun c4ch thuy hai éng nghiém trong ndi nwéc néng. Ong nghiém (2) mau tim
nhat dan va mat mau, éng nghiém (1) van gi* nguyén mau tim.

Nhén xét kha naéng phén (g cua benzene va toluene v&i KMnO,,. Gidi thich.

&

5. Terephthalic acid 1a nguyén liéu dé tdng hgp nhyra poly(ethylene terephtalate)
(PET) dung dé san xuat to soi, chai nhwa. Terephthalic acid c6 thé dwoc tong
hop tir arene X cé cdng thirc phan tir CgH, ,, bang cach oxi hoa X béi dung dich

thudc tim;
COOH
x *KMno, € . PET
QOH

Hay xac dinh cdng thirc cau tao clia X.

Fo '

¥ e 1

! F

% J "

ng dyng cla arene

\

Benzene Toluene Xylene Naphthalene

\J Y
Thube nd Diét gian,
con tring

Polymer, dung méi, thuéc nhudém,
duwoc phdm, chét déo, to sgi tdng hop, ...
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Cach (png xtr thich hop v&i viéc sir dung arene

Arene (chu yéu la benzene, toluene va xylene) 1a ngudn nguyén liéu dé tdng hop nhiéu
loai hoa chét va vat liéu hiru co quan trong, ¢6 nhiéu (rng dung trong d&i séng.

Tuy nhién, arene la nhirng chat ddc nén khi lam viéc v&i arene can tuan tha dang quy
tac an toan. Benzene l1a chat lam tang nguy co gay ung thw va cac bénh khéc, vi vay
khéng duwoc tiép xuc trwe tiép v&i hoa chét nay.

Dic biét, cac thubc bdo vé thuc vat (thube trir sau, trir cd) thé hé cii 1a din xuét cla
benzene d&u c6 tac hai dbi véi strc khod con ngudi va gay & nhiém méi truwdng, do vay
can hét stre than trong khi stz dung. Khdng dworc st dung cac chat da bj cadm nhw DDT
(dichlorodiphenyltrichloroethane) hay 666 (1,2,3,4,5,6-hexachlorocyclohexane), thay
vao dé 1a nhirng thudc thé hé méi vira hiéu qua vira an toan.

Ngay nay, cac nha khoa hoc nghién ctru va dwa ra céng nghé tong hop hivu co
an toan, than thién méi trwérng va hwéng dén cac ngudn nguyén liéu cd ngudn gbc
thién nhién.

(D) pi1Ev CHE
Trong céng nghiép, benzene, toluene dwgc diéu ché tlr qua trinh reforming phan doan
dau mo chl]’a cac alkane va cyclualkane tlr C6 dén C8.

Vi du: xic téc, t° + 4H,

5) xuc tac, ° é

Ethylbenzene dwoc diéu ché tlr phdn (’ng gilra benzene va ethylene véi xtc tac acid
rén 1a zeolite.

CH20H3 CH=CH2
+CH,=CH,, Ht ©/ xuc tac, t° ©/
® =

ethylbenzene styrene

Naphthalene dwgc diéu ché chl yéu bang phwong phap chwng cit nhya than da.
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« Arene la nhirng hydrocarbon trong phan tlr cé chira mét hay nhiéu vong benzene.

« Benzene, toluene, xylene, styrene & diéu kién thwdng la chat I6ng khéng mau,
trong subt, d& chdy va c6 mui d&c trung. Naphthalene 1a chét ran két tinh mau
trang, c6 mui dic treng. Céc arene khéng tan trong nwéc va thuérng nhe hon nuée,
tan trong cac dung méi hiru co.

« Phan (rng thé vao vong thom benzene

Halogen hoa Nitro hoa
CeHg —B2Le80.0, o Br CoHg 282150 %0, CHNO,
=g
+ HNO, déic, H,S0, déc, t°
CHaCeHs —22FeBu.L, 5. p.CHyCeH4Br CH,C,H, e > 0-,p-CH,C,H,NO,
e Phan trng cdng

Céng chlorine Céng hydrogen

o + H,, t°, &p suét, xuc tac Ni
CeHsg HoRMV.L CegHsClg CeHg s I » CgHyo

e Phan (rng oxi hoa
Phan (ng chay Phan tmg oxi hoa nhém alkyl
Céc arene d& chay va tod nhiéu nhiét.

e Ung dyng cla arene: nguyén liéu dau dé tong hgp polymer, dung mdi, thubc
nhudm, dwoc pham, chat déo, to sei tong hop,...

Arene c6 ddc tinh, can dwoc sir dung mét cach hop li: han ché sir dung thube béo
vé thuc vét va chi sir dung thuoc thé hé méi.

e Didu ché:
chung cit phan dogn  alkane va cycloalkane reforming  benzene, toluene,
Dau md ? g

tr C6 dén C8 xylene.

_H
Benzene —1oWieNe , othvibenzene —2> styrene.

Nhua than da —<hung ¢4t haphthalene.

Trinh bay vé tdm quan trong clia arene trong céng nghiép hoa hoc, dwoc pham,
san xuét thubc bao vé thye vat,...
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BAI

ON TAP CHUONG 4

@) HE THENG HOA KIEN THUC
Cong thirc CH. o CH, cH. . Déy ddng dang
tong quét (n21) (n22) (nz2) clia benzene
anEn-ﬂ
(n=6)
Dac diém | » Mach hé, chicé * Machhé&, c61 | = Mach h&, cé 1 = C6 vdng
céu tao lién két don lién két dbi lién két ba benzene:
phantlr | . Cg ddng phan + C6 ddng phan: | « Co dong phan: | » Co6 ddng phan
mach carbon mach carbon, mach carbon, vj mach carbon cua
vi tri lién két trf lién két ba alkyl, vi tri cac
déi, déng phan nhom alkyl, ...
hinh hgec
Tinhchat | = Phan (ng thé » Phan (rng cong | = Phan (’ng cong | « Phdan tng thé
hoa hoc halogen (H,, Br,, HX, (H,, Br,, HX, (halogen hoa,
+ Phan (ng H,0) H,0) nitro hod)
cracking * Phan &rng * Phan (rng * Phan (ng ¢cbng
- Phan (ing trung hop alk-1-yne voi (Cl,, Hy)
reforming + Phan (rng AgNO4/NH, + Phan (rng oxi hoa
« Phan trng oxi hoa oxi hoa » Phan &rng
oxi hoa
('ng dyng | * Nhién liéu: xang, | * Tdng hop « Dén xi oxygen — | * Tdng hgp
diesel, nhién li¢u polymer acetylene polymer
phan lyc « Ethylene: + Nguyén liéu san | « Toluene: s&n xuét
» Nguyén ligu: kich thich qua xuét hoa chét thudc nd
vaseline, nén, mau chin « Nguyén lidu san
séap, san xuat « Nguyén ligu xuét hoa chét
hoé chét san xuft

hoa chéat
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Pidu ché | « DAumo-Shungcatphandoan , 50 s3n pham alkane khac nhau
« Khi thién nhién

» Trong phong thi nghiém: ethylene dugc didu ché tir phan (rng dehydrate
ethanol.

« Trong cdng nghiép: Alkane —2%"9 , alkene.

« Acetylene dwgc didu ché tir phan | « Alkane -=2™" , henzene, toluene, xylene
{rng gitra calcium carbide v&i « Nhya than da-“"9%%, haphthalene
nuwoc.
+ Methane 1300°C , acetylene
«) LuYEN TAP

Cau 1. Phat biéu nao sau day la khéng dung?

A. Trong phén t&r hydrocarbon, sé nguyén t& hydrogen luén Ia sb chan.
B. Trong phan tir alkene, lién két d6i gdm mét lién két o va mot lién két .
C. Hydrocarbon no & hydrocarbon ma trong phan tlr chi cé lién két don.
D. Cdng thirc chung clia hydrocarbon no, mach hé cé dang C H,,..

Cau 2. Hai hydrocarbon A va B c6 cung cong thirc phan ttr 1a C;H,, tac dung vai chlorine
thi A chi tao ra mdt dén xuat monochlorine duy nhét, con B ¢6 thé tao ra 4 dén xuét
monochlorine. Tén goi cla A va B lan lwot la

A. 2,2-dimethylpropane va 2-methylbutane.

B. 2,2-dimethylpropane va pentane.

C. 2-methylbutane va 2,2-dimethylpropane.

D. 2-methylbutane va pentane.

Cau 3. Gas, nhién liéu pho bién hién nay cé thanh phan chinh I1a propane va butane. Nhiét
lwgng gidi phéng khi dét chay hoan toan 1 kg mét loai gas la khoang 50 400 kJ.

a) Biét d& 1am néng 1 kg nwéc 1én 1 dd thi can cung clp nhiét lwgng 1a 4 200 J. D& dun
s6i 30 kg nwoc tir nhiét do 20 °C can cung cap bao nhiéu kJ nhiét?

A. 2 520 kJ. B. 5 040 kJ. C. 10 080 kJ. D. 6 048 kJ.

b) Can dét chay hoan toan bao nhiéu kg gas dé cung cap da nhiét lwgng trén, biét hiéu
suét hip thu nhiét dat 80%?

A. 0,20 kg. B. 0,25 kg. C. 0,16 kg. D. 0,40 kg.

Cau 4. Styrene phan (rng v&i bromine tao thanh san pham cé céng thirc phan tir CgHgBr,.
Hay viét cdng thirc cau tao cta hgp chét nay.

Cau 5. Reforming octane (CgH,g) thu dwgc cac arene c6é cdng thirc phan tr CgH,,.
Hay viét cong thirc ciu tao clia cac arene nay.
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5 DAN XUAT HALOGEN -

ALCOHOL - PHENOL

DAN XUAT HALOGEN

MUCTIEU

Néu dugc khdi niém dan xudt halogen.

Viét dugc cong thiic cu tao, goi tén theo danh phdp thay thé va danh phdp thuting clia mét vai
dan xuat halogen thudng gap.

Néu duoc dac diém vé tinh chat vat |i cia mot s6 dan xuat halogen.

Trinh bay duac tinh chét hod hoc co ban clia dan xuét halogen: phan ting thé nquyén ti halogen;
phan ting tach hydrogen halide theo quy tac Zaitsev.

Thuc hién dugc (hodc quan st video) thi nghiém thuy phdn bromoethane; md ta cac hién tugng
thi nghiém, gidi thich dugc tinh chat hod hoc clia dan xuat halogen.

Trinh bay duoc (ng dung clia cdc dan xuat halogen; tac hai cla viéc sit dung cac hop chat
chlorofluorocarbon (CFC) trong cdng nghé lam lanh. Bua ra dugc cich (ng x thich hgp ddi véi
viéc lam dung cdc dan xudt halogen trong d6i sGng va san xuat.

Nhiéu dén xuét halogen duwgre st dung Iam thude chiba bénh, thubc béo vé thyrc vat, chat
[ lam lanh,... Vay dan xuét halogen la gi?

@ KHAI NIEM, DANH PHAP

1. Khéi niém

Khi thay thé nguyén t&r hydrogen trong phan t& hydrocarbon bang nguyén t& halogen,
dwgc dén xuéat halogen cla hydrocarbon.

Cong thirc tdng quat clia dan xuét halogen: T emco BIET

RX R: gbc hydrocarbon Hang nghin cic dan xudt halogen da duoc tich ra

N xFc,Brl

ti nhiéu loai sinh vat bién khac nhau nhu rong,
tdo bién, san hd,... Ching c6 céc hoat tinh sinh

n: s& nguyén t& halogen hoc rdt quy gid nhu khd nang diéu trj bénh ung
thu va nhiéu bénh khéc.
Vi dy: M
Br e o
H.Br, CH,CI,, CHI,, CH,=CHCI .
CH,Br, CH,Cl,, C 3.0200,@ I
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2. Danh phap

Danh phép thay thé " |
% Demhphep ey Vit halogen-halogeno tén hycrocarbon

Tén theo danh phap thay thé
clia dan xuat halogen:
1 2 3 4
Vi dy: CHE—(%H—CHE—CHE 2-chlorobutane

Cl
Halogeno: Budi “-ine” trong tén halogen dwgc doi thanh dudi “o”.

Cha y:
— Néu halogen chi ¢6 m6t vi tri duy nhét thi khéng c&n sé chi vi tri halogen.

— Mach carbon dwoc wu tién danh sb tir phia g&n nhém thé hon (tir nguyén t&r halogen
hodc tlr nhanh alkyl).

— Néu c6 lién két boi thi wu tién danh sb tir phia gan lién két boi.
— N&éu c6 nhiéu nguyén t& halogen thi can thém dd bdi (di, tri, tetra,...) trwdrc “halogeno”.
Vi dy:

1 2 3 4 1 2 3
| [ [
Cl Br Br
bromomethane  2-chlorobutane 3-fluoroprop-1-ene 1,2-dibromoethane

b) Tén théng thuong

M6t s6 dan xuat halogen thuwdng gap dwoc goi theo tén théng thudng nhw chloroform
(CHCI,), bromoform (CHBr,), iodoform (CHI5), CCl, (carbon tetrachloride).

4 em co BiET
Mbt s6 dan xuét halogen don gian dwoc goi tén theo danh phap gbc — chire:

Té&n gbc hydrocarbon + halide

I CH-Br
Vi du: CH4;CH,—ClI CH,=CH-CI @« ©, 2

ethyl chloride vinyl chloride phenyl iodide benzyl bromide

@ 1. Viét cac dong phan cau tao clia dan xuat halogen cé cdng thirc phan tir C,HgCl
va goi tén theo danh phép thay thé.

2. Goi tén theo danh phap thay thé c4c dan xuét halogen sau day: =
a) CH,CH,Br. b)CHiCHCH ¢) CH,=CHCI; d) @’ .

|
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3. Viét cong thirc cau tao cac dan xuat halogen c6 tén goi sau day:
a) iodoethane; b) trichloromethane;
c) 2-bromopentane; d) 2-chloro-3-methylbutane.

4@ pAc piEM cAu TAD

Trong phan tlr dan xuat halogen, lién két C-X phan cyc vé phia nguyén s+ 5
tlr halogen, nguyén ttr carbon mang mét phan dién tich dwong va nguyén R->—X
tlr halogen mang mét phan dién tich am. Vi vay, lién két C-X dé bj phan

cét trong cac phan (rng hoé hoc.

Cho biét nang Iwgng lién két gidm dan theo thir ty tir fluorine dén iodine:
Lién két C-X C-F c-Cl C-Br c-l

Nang lwong lién két
(kJ/mol)

Tlr gia tri nang lwgng lién két C—X & trén, hay so sanh kha nang phan cét lién két
C-X cuia cac dan xuat halogen.

486 327 285 214

(0 TiNH CHAT VAT Li
Phén tlr ciia d&n xuét halogen phén cwe nén chiang c6 nhiét dd néng chay va nhiét 46
sdi cao hon céc hydrocarbon ¢c6 phén tir khoi twong duong.
O diéu kién thwdng, mt sé chat cd phan tir khdi nhd (CH,CI, CH,F,...) & trang thai khi.
Céac dan xuat co phan tr khoi Ién hon & trang thai I6ng hoéc ran.

Céac dan xuat halogen hau nhw khdng tan trong nwéc, tan tét trong cac dung méi hiru
co' nhw hydrocarbon, ether,...

(@) TiNH CHAT HOA HOC

Lién két C-X phén cyc vé phia nguyén tr halogen nén phan tng déc trwng cla dén
xuét halogen la phan trng thé nguyén tlr halogen. Ngoai ra, dan xuét halogen con tham
gia phan (rng tach HX.

1. Phan rng thé nguyén tir halogen

Nghién ciru phan (rng thuy phan bromoethane

Phan rng thuy phan bromoethane dwoc thyrc hién nhu sau:

— Cho khoang 1 mL C,HBr vao 6ng nghiém (1), thém khoang 3 mL nwéc cét roi
l&c déu. Pé hdn hop tach thanh hai Iép, lay phan trén clia hén hgp nhd vao éng

nghiém c6 chira sdn 1 mL dung dich AgNO,. Néu théy co két ta, can Iap lai thao
tac nay dén khi khéng con két tia (nwéc rira khéng con ion halogen).
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— Thém 2 mL dung dich NaOH 10% vao éng nghiém (1).

— Léc nhe éng nghiém rbi ngadm vao cbc nwée néng khodng 5 phat, thinh thodng
l&c d&u 6ng nghiém, @& ngudi rdi 14y khodng 1 mL chét léng & phan trén éng
nghiém (1) va chuyén sang ong nghiém (2).

— Trung hoa base dw & éng nghiém (2) béing dung dich HNO; (th(r bang gidy chi
thj pH) rdi nhd thém vai giot dung dich AGNO, 1%, quan sat thay c6 két tia vang
nhat xuét hién.

Thyre hién yéu céu sau:

1. Tai sao ban dau hdn hop lai tach thanh hai Ié'p, bromoethane nam & I6p nao?

2. Ket tha xuat hién & 6ng nghiém (2) sau khi thém dung dich AgNO, vao la chat gi?
Tai sao c&n phai trung hoa dung dich base dw treére khi cho dung dich AgNO,
1% vao éng nghiém (2)?

3. Dy doan san phdm va viét phwong trinh hoa hoc cla cac phan (ng xay ra trong
qua trinh thi nghiém.

Céc dan xuat halogen cé thé tham gia phan (rng v&i dung dich kiém, nguyén tlr halogen
bi thay thé b&i nhém OH-, tao thanh alcohol theo phan tng:
RX*0OH — ROH+* X
alcohol
(X: Cl, Br, I; X lién két v&i nguyén t&r carbon no)(.

Vi dy: CH3CH,CH,CI + NaOH —2. CH4CH,CH,OH *+ NaCl

4. Benzyl alcohol 1a mdt hep chét c6 tac dung khang khuén, chdng vi sinh vét
ki sinh trén da (chéy, ran,...) nén dwoc str dung rong rai trong mi pham, duoc
pham. Benzyl alcohol thu dwge khi thuy phan benzyl chloride trong méi trudng

kiém. Hay xac dinh cdng thirc clia benzyl alcohol.
CH,CI

+NaOH, © |
@ N Benzyl alcohol

2. Phan irng tach hydrogen halide

Céc dan xuat monohalogen cla alkane c6 thé bj tAch hydrogen halide tao thanh alkene
theo so dd sau:

\
—C—C/— NaOH/C,H;OH, t° S \C:C/ + HX
/ \ 7 Y

H X alkene
Phan ng xay ra khi dun néng dan xuét halogen véi base manh nhw NaOH, RONa
trong dung mdi alcohol.

Vi du: CHSCH;_.BI' NaOH/C,HOH, t°

» CH,=CH, + HBr

(1) Nguyén tl carbon no 1 nguyén tir carbon lién két véi cac nguyén tir khac bang céc lién két don.
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Phan (rng tach xay ra theo quy téc tach Zaitsev (Zai-xép):

Trong phan rng tach hydrogen halide, nguyén t&r halogen bj tach wu tién cung voi
nguyén twr hydrogen & carbon bén canh cé bac cao hon.

Vi dy: P CH,CH=CHCHj
NaOH/C,H;0H,
CH,~CH—CHCHj,4 a0H/C,HsOH, © (s&n ph&m chinh)

L — HBr \
H Br H CH2=CHCHECH3
(sadn pham phu)

g

5. Viét phwrong trinh ho& hoc clia phan (*ng xady ra khi dun néng 2-chloropropane
(CH;CHCICH,) v6i sodium hydroxide trong ethanol.

6. Thwc hién phan rng tach hydrogen bromide clia hgp chat 2-bromo-2-methylbutane
thu dwgec nhikng alkene nao? Xac dinh san pham chinh ctia phan &ng.

«D) UNG DUNG
1. Mt s6 (rng dung tiéu biéu chia dan xuat halogen

San xuét San xuét
vat liéu polymer dwoc pham

T4c nhan Mét sé (rng dung
lam lanh clia dan xuat

halogen

Dung méi

San xuét San xuét chat
thudc bao vé kich thich
thye vat sinh truéng

2. Dan xuét halogen vé&i sirc khoé va méi trwérng
a) CFC va tang ozone

Mot sb dan xuét halogen chira ddng théi chlorine, fluorine nhw CF,Cl,, CFCl,,
C,F,Cl,,...; dwoc goi chung la chlorofluorocarbon (viét tat la CFC). Cac hgp chat nay
trwérc day dugce sir dung pho bién trong cac hé théng Iam lanh nhuw ta lanh, may diéu
hoa nhiét o, hé thong lam lanh cong nghiép; chat day trong cac binh xit,... Tuy nhién
do anh hwéng gay hai dén tng ozone nén CFC bi han ché va cadm str dung (Nghi dinh
thw Montréal, 1987). Hién nay CFC duwoc thay thé b&i cac dan xuéat halogen khéng
chtra chlorine nhw hydrofluorocarbon (HFC), hydrofluoroolefin (HFO).

Nam 2019, bao céo clia cac nha khoa hoc cho théy 16 thiing ozone dang dan dugc thu
hep va dy kién tAng ozone sé duwoc phuc hdi hoan toan vao ndm 2070. Viéc ching ta
chon Iwa, str dung cac san pham khéng chira CFC (CFC free) ciing gép phan vao viéc
tai tao tng ozone cla Trai Dat.
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Hinh 19.2. R32 — chéat Iam lanh dang dwoc st dung phd bién hién nay

(HFC-32 hay R32)

b) Thubc trer sdu, thube diét cd va chét kich thich sinh trwéng thue vét

Nhiéu dan xuét clia chlorine truéc day dwoc st dung phd bién trong néng nghiép ding
lam thudc bao vé thire vat, chéat kich thich sinh tredng nhuw thudc trir sau, diét con tring
(dichlorodiphenyltrichloroethane — DDT, hexachlorocyclohexane — 666), thudc diét ¢,
lam rung la (2,4-dichlorophenoxyacetic acid — 2,4-D; 2,4,5-trichlorophenoxyacetic acid —
245T),...

Tuy nhién, do déc tinh khé phan huy, ton dw 1au trong méi triedrng va cé tac hai dén sirc
khoé& con nguéi nén cac loai hop chat nay hién nay bi han ché hoac bi cam st dung tai
nhiéu quéc gia. Pé gidm thiéu tdc ddéng dén méi trirdrng va con ngwdi, xu hwéng trong
néng nghiép hién nay I hwéng téi mét nén “ndng nghiép xanh” véi viéc giam thiéu,
tranh lam dung thudc bao vé thyec vat hoa hoc va thay thé dan bang thudc bao vé thyc
vat c6 ngudn gdc sinh hoc than thién véi maéi trieérng. Ngoai ra, cac quy trinh canh tac
khéng st dung phan bén hoé hoc va thubc bdo vé thyre vat hod hoc cling dang dan
dwoc ap dung phd bién trong néng nghiép.

1. Swu tam tranh, &nh, tai liéu minh hoa cho céc (*ng dung clia dan xuat halogen
trong thue té cudc séng.
2. Hién nay, diéu hoa, ti lanh thudng sl dung mét sb loai chat lam lanh phé bién

nhu R22 (CHCIF,), R32 (CH,F,), R410A (50% CH,F, va 50% CHF,—CF,). Loai
chat 1am lanh nao khéng nén st dung? Giai thich.

3. Hay fim hiéu va cho biét thanh phan thubc bado vé thyc vat thwong ding &
Viét Nam. Céac thubc nay cé ngudn gbc hoa hoc hay sinh hoc? Lwa chon va
str dung céc loai thubc béo vé thye vat nhuw thé nao dé bao dam an toan, hiéu qua?
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EM DA HOC
« Cong thirc tong quat clia dan xuéat halogen: RX ..

« Danh phéap thay thé cia dén xuét halogen:

Dan xuét halogen c6 nhiét d6 néng chay va nhiét d6 séi cao hon hydrocarbon
c6 phan tir khéi twong dwong; khé tan trong nwéc, tan tdt trong cac dung
moi hiru co.

Dan xuéat halogen c6 kha nang bj thé nguyén tir halogen:

R-X+0OH —— R-OH *+ X
(X lién két voi
nguyén tr carbon no) alcohol
Phan ng tach HX theo quy téc Zaitsev: Nguyén t& halogen bi tach wu tién

cung vé&i nguyén tlr hydrogen & nguyén tlr carbon bén canh cé bac cao hon.

7/ NaOHICHOH.tt N\ _ /7
—/C—C\— —iulaCI > /C'—'C\ + HX

H X alkene

Ung dung cta din xuét halogen: dung mdi, vat liéu polymer, chat 1am
lanh, dwgc pham, thudc bao vé thyc vat, chat bao vé thyc vat, kich thich
sinh trwéng,...

EM CO THE

 Giai thich dwoc tac hai cla: cac chit CFC dén tAng ozone, mot sb loai thube
b&o vé thwe vat cd hai dén sirc khoé con ngudi va moi tredng.

e Doc va nhan biét dwoc thanh phan clia cac san pham gia dung c6 chira cac
dén xuét halogen cla hydrocarbon, tir d6 hiéu dwgc gia tri ’ng dyng clia cac
hop chat nay va biét sir dung cac dd dung trong gia dinh dang cach, dam
bao an toan.

Lwa chon cac san phdm gia dung khéng chira CFC, céc thubc bao vé thuc
vat an toan dé bao vé sirc khoé va méi treérng sbng.
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9.

Tir xa xua con ngudi da biét Ién men cdc loai ngi céc, hoa quéd dé tao ra cdc d6 ubng c6 ¢cbn (c6 chia
ethanol — mét alcohol quen thudc). Ngay nay, alcohol dugc st dung phé bién trong nhiéu linh vuc
khdc nhau nhu lam dung méi, nguyén liéu hod hoc, nhién liéu, xdng sinh hoc,... V@y alcohol la gl va
¢6 nhiing tinh chét ddc trung ndo?

\,

MUCTIEU

Néu dugc khai niém alcohol; cong thifc tong quat cda alcohol no, don chifc, mach hd; khdi niém vé
béc clia alcohol; dac diém lién két va hinh dang phan ti cia methanol, ethanol.

Viét duoc cdng thifc cdu tao, goi tén theo danh phép thay thé mét sd alcohol don gidn, tén thong
thuting clia mdt vai alcohol thudng gap.

Trinh bay dugc ddc diém vé tinh chdt vat I cta alcohol, gidi thich dugc anh hudng cla lién két
hydrogen dén nhiét dd soi va khd ndng hoa tan trong nuéc clia cac alcohol.

Trinh bay duoc tinh chat hoa hoc ciia alcohol: phan ting thé nquyén tir H cia nhdm —OH; phan ting
tao thanh alkene hoac ether; phan (ing oxi hod alcohol bac I, bac Il thanh aldehyde, ketone bang
Cu0; phdn tng chdy.

Thuc hién dugc cac thi nghiém dat chay ethanol, glycerol tac dung vdi copper(ll) hydroxide; md ta
dugc cac hién tugng thi nghiém va gidi thich dugc tinh chat hod hoc clia alcohol.

Trinh bay duoc ing dung ctia alcohol, tac hai ctia viéc lam dung ruou bia va d6 udng cd con; Néu
thdi d, cach tng xir cia cd nhan vdi viéc bao vé stic khoé ban thén, gia dinh va cdng dong.

Trinh bay dugc phuong phdp diéu ché ethanol bang phuong phdp hydrate hod ethylene, |én men
tinh bot; diéu ché glycerol tir propylene.

-

@ KHAI NIEM, DANH PHAP
1. Khai niém
Alcohol 1a nhi’ng hop chéat hivu co trong phan tlr ¢é chira nhém hydroxy (—OH) lién két

v&i nguyén tlr carbon no.

ﬂgtlﬁﬂﬂﬂ&fbﬂﬂﬂﬂ\ I /*nhﬁmchﬂmhydmxy

—C¢-88

Alcohol no, don chirc, mach hé trong phan ttr cé mdt nhom —OH lién két véi goc alkyl,
c6 cong thire tong quat 1a C H,, . ,OH (n21).

Vi du:

CH;-OH ; CH;-CH,-OH; ...
methanol ethanol

Néu alcohol c6 hai hay nhiéu nhém —OH thi céc alcohol d6 dwgc goi la cac alcohol da
chirc (polyalcohol).

Vi du:

OH OH OH OH OH
ethylene glycol glycerol 119



Béc cla alcohol |a bac ciia nguyén tlr carbon lién két véi nhém hydroxy. Ta ¢6 alcohol
béc I, alcohol béac II va alcohol bac III (Bang 20.1).

Bang 20.1. Bac cua alcohol

'I' CH,OH
Bac | R._cl:_ou CH3-CHo—-OH; ©/

H

||zl CHg OH
Béac Il R-C—OH CHa—dli~0H ; O

| H

H

7 cH
Bac Il R— C—OH CH;—-C—OH

R" Hj

(R, R’, R” Ia céc gbc hydrocarbon.)
Y EM cO BIET

Trong tinh dau clia nhiéu loai thdo mdc chifa cac alcohol ¢6 bac khdc nhau. Nhiing alcohol nay ¢6 mii thom dé chiu
nén dugc st dung phé bién lam huong liéu, mi pham.

T e R

geraniol citronellol menthol a-terpineol
(tinh dau (tinh dau s3) (tinh dau (tinh dau (tmh dﬁu
hoa hdng) bac ha) tram, thong) long ndo)

a 1. Viét cac dong phan cau tao clia alcohol cé cdng thirc C,Hy,OH va xac dinh bac
cua cac alcohol dé.

2. Danh phap
Tén theo danh phép thay thé clia monoalcohol:

R e £
1 2 3 4\ W/

Vi du: CHS-(IZH—CH,_-CHE butan-2-ol
OH
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Tén theo danh phap thay thé ciia polyalcohol:

e

Vi dy: CH2—CH2 \ ethane-1 2-d|c:I

OH OH
Cha y:

Néu nhém —OH chi ¢cé mét vj tri duy nhét thi khéng can s6 chi vj tri nhém —OH.

Mach carbon dwgc wu tién danh sb tir phia gan nhém —OH hon.

Néu mach carbon ¢é nhanh thi can thém tén nhanh & phia trwérc.

Néu c6 nhiéu nhém —OH thi can thém dd bdi (di, tri,...) trede “ol” va gilr nguyén tén

hydrocarbon.
3

CHa_CHz_OH CH2=CH_CH2_OH

ethanol

prop-2-en-1-ol

2 1 1 2

CH3—(|3H—(I3H—CH3
OH CH,
3-methylbutan-2-ol

4 1 2
CHp—CH-CHy
OH OH

propane-1,2-diol

Bing 20.2. Tén theo danh phép thay thé va tén théng thutng cia mét sé alcohol

CH,OH

methyl alcohol

methanol
CH,;CH,0OH ethanol ethyl alcohol
CH,;CH,CH,OH propan-1-ol propyl alcohol
CHagﬂCHa propan-2-ol isopropy! alcohol
?Hz_?Hz ethane-1,2-diol ethylene glycol
OH OH \
GHz—CH-CH, .
OH OH OH propane-1,2,3-triol glycerol

2. Goi tén theo danh phép thay thé céc alcohol dwéi day:
b) HOCH,CH,CHCHj;

a) CHyCHCH,CHj;
OH

OH

N
H

3. Viét cdng thirc cdu tao cua céc alcohol cb tén goi dudi day:

a) pentan-1-ol;

c¢) 2-methylpropan-2-ol,

b) but-3-en-1-ol;
d) butane-2,3-diol.
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@ ic pIEM cAu TAO

- (W
a) b)
Hinh 20.1. M6 hinh phén tir cia methanol (a) va ethanol (b)

Trong phan t& alcohol, cac lién két O—H va C—-O déu phan cyc vé phia nguyén ttr
oxygen do oxygen c6 do am dién lon.

& & &
R-—0—H
Vi vay, trong cac phan rng hoa hoc, alcohol thwdng bi phan cét & lién két O-H hoéc
lién két C-O.
(D) TiNH CHAT VAT Li

" Céc hop chét propane, dimethyl ether va ethanol cé phan tir khéi gin twong dwong
nhau va c6 mdt sé tinh chat nhw sau:

Phan t&r khoi 44 46 46

t, (°C) —42,1 24,9 78,3
Bj tan (g/100 g nuwéc) khéng tan 74 tan vo han

Hay gidi thich tao sao ethanol ¢ nhiét dd sdi cao hon va tan trong nwérc tét hon so
v&i hai chét con lai.

O diéu kién thudng, cac alcohol no, don chirc tir C1 dén C12 & trang théi 16ng, cac
alcohol tir C13 tr& 1én & trang thai rdn. Cac polyalcohol nhw ethylene glycol, glycerol 1a
chét 16ng sanh, ndng hon nwéc va cb vi ngot.

Alcohol cé nhiét dd sdi cao hon cac hydrocarbon, din xuét halogen c6 phan tlr khoi
trong dwong va dé tan trong nwéc do c4c phan tir alcohol c6 thé tao lién két hydrogen
v&i nhau va véi nuéec.

: H. H. H. A H. H. H. H.
'-?/ '-?/ ‘-?/ " "-?/ '-?/ '4?/ '-?/ s
Co,Hs CoHs CoHj CoHs H C,Hs H
a) b)

Hinh 20.2. Lién két hydrogen giira c4c phan tir ethanol (a) va gilra ethanol véi nuoe (b)

Khi s6 nguyén t& carbon trong phan t& ting lén, d6 tan trong nwdc cla alcohol gidm
nhanh do gbc hydrocarbon la phan ki nwéc tang 1én.
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Bang 20.3. Nhiét do s6i va do tan cia mét sé alcohol (7

CH,OH 64,7 tan v6 han

CH,CH,OH 78,3 tan vd han
CH,CH,CH,OH 97,2 tan vd han
CH,CH,CH,CH,OH 17,7 8.3
CH,CH,CH,CH,CH,OH 138 2,2
HOCH,CH,OH 197 tan vé han
HOCH,CH(OH)CH,OH 290 tan vd han

&

4. Tir sé liéu & Bang 20.3, em hay gidi thich tai sao trong day alcohol no, don chirc,
mach h&, nhiét dé sbi clia cac alcohol ting dan tir C1 dén C5 con dd tan trong
nwéc gidm dan tie C3 dén C5.

@ TiNH CHAT HOA HOC
1. Phan &ng thé nguyén tir H cia nhém —OH

Lién két O—H phéan cuc nén trong mét s6 phan (rng, nguyén t&r hydrogen trong nhém
hydroxy c6 thé bi thay thé.

Alcohol phan (rng voi cac kim logi manh nhw sodium, potassium giai phong khi
hydrogen:
2R-0OH + 2Na —— 2RONa + H,

2. Phan (rng tao ether
Khi dun néng alcohol v&i H,S0, ddc & nhiét dd thich hop thi thu duoc ether(2),

Vi dU CzHﬁ'b'H':'I:bCsz H,SO, déc,140 Cr 02H5—0—02H5 . HZO
diethyl ether

3. Phan (rng tao alkene

Khi cho hoi alcohol no, don chirc, mach hé di qua bét Al,O,; nung néng hodc dun
alcohol v6i H,S0O, déc, H,PO, dac, alcohol bj tach nwéc tao thanh alkene:

_+_(¢;_ xuc tac, t© , >C=C< + H-OH
H OH
alcohol alkene

";50, %8¢, 10 y CH,=CH, + H,0

Vi du: C,HsOH

(1) Ngudn: Organic chemistry, T.W.Graham Solomons, Craig B. Fryhle, Scott A. Snyder, John Wiley & Sons, 2016.
(2) Ether 1a hop chét hitu co ¢6 hai géc hydrocarbon lién két véi nguyén tlr oxygen.
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Phan (rng tach nwée cla alcohol tao alkene wu tién theo quy tic Zaitsev:

Trong phan (rng tach nwéc cua alcohol, nhém —OH bj tach wu tién cung véi nguyén tr

hydrogen & carbon bén canh c¢é bac cao hon.
CH3CH,CH=CHCH,

Vi du: CHBCHchzf-FHCHa sti’:‘ dgﬂ- £/ pent-2-ene (san pham chinh)
2
OH \—> CH30H20H20H=CH2
? pent-1-ene (san pham phy)

5. Pun néng butan-2-ol v&i sulfuric acid dac thu dwoc cac alkene nao? San phé‘tm
nao la san pham chinh.

4. Phan trng oxi hoa

a) Oxi hoa khéng hoan toan

Khi phan (rng véi cac chat oxi hoa (vi du: CuOQ), cac alcohol bj oxi hoa khéng hoan toan
tao thanh cac san pham khac nhau tuy theo béc cua alcohol: alcohol bac | bi oxi hoa
thanh aldehyde, alcohol bac Il bi oxi hoa thanh ketone, alcohol bac Ill khéng bi oxi hoa
trong didu kién nay.

R-CHy OH + Cu0 —» R-CH=0 +Cu+H,0

alcohol bac | aldehyde
e R
IB:H—cnl-l *Cu0 — 7C=0 +Cu*H0
R' R’
alcohol bac |l ketone

Vi dy: CHaCH,0H + CuO —— CH,CH=0 + Cu + H,0
CHsCHCH3 + CuO = CHGCH3+ Cu + Hy0
OH

&

6. Viét cong thirc cAu tao san pham clia phan (rng khi oxi hoa céc alcohol sau bang

CuO dun nbng:
a) CH,OH; b) CHsCHCHZCHs.
OH

b) Phan img chéay cua alcohol

Thi nghiém: Nghién ctru vé phan tng chay cta alcohol
Chuén bj: cbn 90° (cbn y té), bat st¥, que dém dai khoang 20 cm.
Tién hanh: Ly khoang 1 mL ethanol (chd y khéng lay nhiéu hon) cho véo bat sir.
D6t chay que dém va dwa ngon Itra vao gan miéng bat sir dé dét chay ethanol.
Luwu y: Can than bang khi thie hién thi nghiém dét chay cén.
Quan sét hién twong va viét phuong trinh hoé hoc cla phén (ng xay ra.
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Cac alcohol c6 thé bj dét chay trong khdng khi tao thanh carbon dioxide, hoi nwéc va
toa nhiét: 3

CrHaniOH + ?”'u::J2 £ 5 nCO, + (n+1)H,0
Vi du: C,H;OH(/) + 30,(g) t—ﬂ}» 2C0,(g) + 3H,0(g) AH2ge=—1 367 kJ

Ethanol dwoc str dung phd bién lam nhién liéu cho dén con, bép con hodc phoi tron voi
x&ng dé 1am nhién liéu cho ddng co d6t trong.

Phan (rng riéng cua polyalcohol v&i Cu(OH),
Cac polyalcohol c6 cac nhém —OH lién k& nhw ethylene glycol, glycerol cé thé tac dung
v@i copper(ll) hydroxide tao dung dich mau xanh lam dam.

CH,~OH CH-0_ _O-CH,

? t]:Hz—OH "o, — J:HZ—O/ ‘\o éH;zHEO

ethylene glycol  copper(ll) hydroxide

Vi vay, phan &ng nay cé thé dung dé nhan biét cac polyalcohol c6 cac nhém —OH
lién ké.

Thi nghiém: Copper(ll) hydroxide tac dung véi alcohol da chirc

&

Chuén bj: dung djch CuSO, 2%, dung dich NaOH 10%, ethanol, glycerol,
2 6ng nghiém.
Tién hanh:

— Cho vao 2 6ng nghiém, méi dng khoang 1 mL dung dich CuSO, 2% va 1 mL
dung dich NaOH 10%.

— Léc nhe 2 6ng nghiém réi nhé vao tirng éng:
Ong nghiém (1): 5 giot ethanol.
Ong nghiém (2): 5 giot glycerol.

— L&c déu ca 2 éng nghiém.

Quan sét hién tuong xdy ra & tirng 6ng nghiém, giéi thich va viét phuwong trinh
hoa hoc.

7. Viét phwong trinh hoa hoc clia phan (ng gitra methanol véi sodium.
8. Néu phwong phap hoa hoc dé phan biét methanol va ethylene glycol.
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¥ em c6 BIET

Xang sinh hoc

Xang sinh hoc (gasohol hay biogasoline) dugc tao
ra bang cach phdi trén ethanol véi xang théng
thuéing theo mét ti 1é nhat dinh. Vi du xang E5
RON 92 gdm 5% ethanol va 95% xang RON 92 vé

thé tich. Goi la xéng sinh hoc vi ethanol ding dé

phdi tron vdi xang dugc diéu ché thong qua qud
trinh 1én men cac san phdm hiiu co nhu tinh bot,
cellulose.

Viéc st dung xang sinh hoc gép phan béo vé méi
trudng do giam su phu thudc vao nguén nhién

(,H.OH
| enzyme +x§ng|

liéu hod thach va thay thé bang ngudn nhién liéu

tdi tao than thién véi mdi trudng.

«D UNG DUNG
1. U'ng dung cua alcohol

i

Methanol Ethanol - —— Ethylene glycol

I
Dung Rugu, Nhién
mai bia liéu

Yy

l l

Téng Dung dich Nitroglycerol
hop lam mat (dwoc pham,
polyester  ddng co thubc nd)
\J

H,0 + ndng lugng

Hinh 20.3. Chu trinh khép kin caa ethanol
trong xang sinh hoc

ng dung ctia mét sb alcohol

— Glycerol

{CﬁHmﬂ 5 Xang sinh hoc
(tinh bdt, cellulose)
quang hgp phan ting chdy
(0,
H,0

|

» Nguyén liéu tdng hop hoa chat

.

Myc
in

2. Anh hwéng cua rwou, bia va do uong cé con dén sirc khoé con ngudi

Sau khi ubng d3 ubng c6 cbn, ethanol sé dwoc hip thy vao co thé théng qua hé tiéu
hoa. Mot phan ethanol sé& dwoc hap thu tai da day, rudt non, thAm thdu vao mau va

'

Thudc
da

duoc dua dén cac co quan trong co thé, phan con lai sé dwoc chuyén hoé & gan.

Viéc lam dung rwgu, bia qua mirc sé gay anh hwdng nghiém trong dén strc khoé con
nguwdi nhw ton thwong hé than kinh, réi loan tam than, viém gan, xo gan, viém loét da
day, viém tuy,... Trong th&i gian mang thai, néu nguwdi me lam dung rwQu, bia thi sé gay

ddc cho thai nhi, c6 thé gay di tat & tré.
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&

9. Mot don vj coén twong duwong Yemco i

10 mL (ho&c 7,89 gam) ethanol Nhiéu tai nan giao thdng nghiém
nguyén chat. Theo khuyén céo trong xay ra do lam dung rugu, bia.
cGa nganh y té, d& dam bao siic Hién nay, nhiéu quéc gia, trong d6 ¢6
khod mdi ngudi trwdng thanh Viét Nam nghiém cdm sir dung rugu,
khéng nén ubng qua 2 don vj cdn bia khi diéu khién cic phuong tién
mdi ngay. Vay mdi ngudi trudng giao théng va xif phat nghiém khéc
thanh khéng nén uéng quéa bao ddi vdi nhiing nqu®i vi pham.
nhiéu mL regu 40° mét ngay?

AD piEu CHE

1. Hydrate hoa alkene

Céc alcohol c6 thé duwgc didu ché bang phan &ng hydrate hoa alkene. Phuong phap
nay duoc st dung phd bién trong cdng nghiép dé diéu ché ethanol:
CH,=CH, + H,0 ¢, ¢, 4, OH
2. Diéu ché ethanol bang phwong phap sinh hoa
Khi Ién men tinh b{t, enzyme sé phan giai tinh bt thanh glucose, sau do glucose sé

chuyén hoa thanh ethanol: i~
(CgH4g05), + NH,O ———— nCgH,,0;

tinh bt glucose
CgHy,05 ——5 2C,H.OH + 2CO,
glucose

Ngoai c4c san phdm chira tinh bdt (gao, ngd, san,...), ngwdi ta codn st dung cac phé
pham cla céng nghiép dwéng, ché pham thuy phéan cellulose, ... dé san xuét ethanol.

Phwong phap sinh hoa dwgc st dung phd bién dé san xuéat cac dd udng c6 con, diéu
ché ethanol Iam nhién liéu sinh hoc.
3. Piéu ché glycerol
Trong céng nghiép, glycerol dwgc tdng hgp tir propylene theo so dd sau:
Cl
CH,=CHCH; —2» CH,=CH-CH, S2'2Q |-|— il Hz— H2
450 °C | H

Ngoai ra, glycerol con thu dwgc khi thuy phan chat bec: trong qua trmh san xuat
xa phoéng.

10.Viét phwong trinh hoa hoc clia cac phan (rng trong so db diéu ché glycerol tir
propylene.
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EM DA HOC

Alcohol 1a nhirtng hop chét hiru co trong phan t&r cé chira nhém —OH lién
két v&i nguyén tir carbon no.

Céng thire tdng quét cta alcohol no, don chirc, mach hé: C,.Hy, 4 1OH (n21).
Béac cua alcohol 1a bac cla nguyén tir C lién két véi nhém —OH.

So v6&i hydrocarbon va din xuét halogen ¢6 phan tir khéi twong duong, cac
alcohol thuwdrng cé nhiét do sdi cao hon va dé tan trong nuwéec.

Tinh chéat hoa hoc:
ROH —M2, RONa; ROH + 0, -5 CO, + H,0

50, ase » ROR R-CH,-OH ™. R-CH=0
ROH H25%

S | alkene | R-CH-R' ©®0.f, R_C_R'
(Alcohol no, don chire, | Il

mach hé, tir C2 trér 1&n) OH 0O
Diéu ché ethanol tir C,H, hodc tir tinh bt (I8n men). Diéu ché glycerol tir

propene.

EM CO THE

* Giai thich dwoc tai sao nhiét dd s6i ctua alcohol cao hon so v&i hydrocarbon,
dén xuéat halogen c6 phén t&r khéi twrong dwong; gidi thich dwec tinh tan
trong nwéc va céac tinh chét hoa hoc déc trwng cha alcohol.

e S dung pht hgp ngudn nhién liéu sinh hoc tlr ethanol gép phan bao vé
mdoi tredng.

e Biét dwgc tac hai ca rwou, bia va dd udng cé cdn, tir dé tranh lam dyng cac
loai 6 uéng nay dé bao vé sirc khoé.
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MUCTIEU

— Néu dugc khai niém vé phenol, tén goi, cong thifc cdu tao mt s phenol don gian, dac diém

cau tao va hinh dang phan tif cia phenol.
—  Néu duoc tinh chdt vét Ii cda phenol.

— Trinh bay dugc tinh chdt hod hoc co ban clia phenol: phén @ing thé H nhdm —OH, phan (ing

thé & vong thom.

— Thuc hién dugc (hodc quan sat video, hodc qua mo ta): thi nghiém clia phenol vdi sodium
hydroxide, sodium carbonate, véi nuc bromine, véi HNO, ddc trong H,S0, dac; mé ta hién
tugng thi nghiém, gidi thich dugc tinh chat hoa hoc clia phenal.

— Trinh bay dugc tng dung clia phenol va diéu ché phenol (tir cumene va tir nhya than da).

L

.9 Catechin la mét hop chdt phenol ¢é trong
lé ché xanh. Catechin cé tdc dung chéng
oxi hod, diét khudn, khdng viém, ngén
nglra mét s6 bénh vé tim mach, cao huyét
dp, tiéu hod, lam chdm qud trinh Iao hod....
Védy hgp chat phenol la gi va €6 cdc tinh
 chdt dc tnng nao?

OH
E:>HO o @ o

OH
Catechin

@ ki NIEM

Phenol 1a nhirng hop chéat hiru co trong phén
tr c6 nhom —OH lién két tryc tiép véi nguyén tr

carbon clia vong benzene.

Hop chét phenol don gidn nhét co cong thire Ia

CgHsOH ciing c6 tén goi riéng la phenol.
Tén thﬁng thwdrng cﬁa mot sé phenol'

5 & &
C &

hydroquinone

Cachgp chét thién nhién chiia phenol
Trong ty nhién, cac hgp chat phenol ton
tai khd phd bién trong nhiéu loai thuc vit.

P

thymol eugenol methyl

(tinh dau (tinh ddu salicylate
xahuong)  huongnhu)  (tinh ddu
loc dé xanh)
vitamin E (d4u thuc vat)
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QD pAc piEM cAu TAD CUA PHENOL

o~ H
O ~'
9
a) b)

Hinh 21.1. Céng thirc céu tao (a) va mé hinh phén tt (b) cia phenol

Trong phén t&r phenol, do anh hwéng clia vong benzene nén lién két O—H cla phenol
phan cwec manh hon so vé&i alcohol, vi vay phenol thé hién tinh acid yéu.

Ngoai ra, do c6 vong benzene nén phenol cé thé tham gia phan (rng thé nguyén tir
hydrogen cua vong benzene.
0"

5 _H w ThéH (tinh acid)
7- Thé nguyén t&r H
clia vong benzene
w
D) 1iNH CHAT VAT LI

O didu kién thweng, phenol la chat ran khéng mau, néng chay & 43 °C, s6i & 181,8°C.

Phenol it tan trong nwéc & dieu kién thwang (d6 tan trong nwéc & 25°C: 8,42 g/100 g
nwée), tan nhiéu khi dun néng (tan vé han & 66 °C); tan tét trong cac dung méi hiru co
nhw ethanol, ether va acetone. Phenol déc va cé thé gay bong khi tiép xuc véi da nén
phai can than khi str dung.

4@ TiNH CHAT HOA HoC

1. Phan rng thé nguyén tir H cia nhém —-OH (tinh acid cta phenol)
Trong dung dich nwéc, phenol phan li theo can bang sau:
CeHOH + H,0 = CgH.0~ + H,0*
ion phenolate
Phenol Ia mét acid yéu, dung dich phenol khéng 1am ddi mau quy tim.
Phenol cé thé phan (rng durgc véi kim loai kiém, dung dich base, mudi sodium carbonate,...
Vidy:  CgHsOH + NaOH —> CgH-ONa + H,0
C4HsOH + Na,CO, = C4H:ONa + NaHCO, (!

(1) Phenol ¢6 tinh acid manh hon néc hai ciia carbonic acid (H,CO,) nén c6 thé phan ing dugc
véi mubi carbonate.
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Nghién ciru phan (rng cia phenol vé&i dung dich NaOH va dung dich Na,CO,

Thi nghiém phenol tac dung véidung dich NaOH vavei N ’

dung dich Na,CO, dwgc tién hanh nhw sau:

— Cho vao hai 6ng nghiém, m&i 6ng nghiém khodng pung . .__Dung dich
1 mL dung dich phenol bdo hoa (cé mau tréng duc).  dich — 77 NayCO,

— Cho khodng 1 mL dung dich NaOH 2 M vao 6ng 2m
nghiém (1) va lac déu.

NaOH ' { M
— Cho khoang 1 mL dung dich Na,CO, 2 M vao dng

nghiém (2) va lac déu. (1) a{ )e 2)
Dung dich tlr mau trang duc chuyén sang trong subt Dung dich phenol béo hoa
& ca hai éng nghiém. Hinh 21.2. Thi nghiém phéan
Hav aidi thi 80 t . irng cua phenol voi dung djch
By ghal thich céc hign krong xdy ra NaOH va dung djch Na,CO4

a 1. Hay giai thich tai sao phenol c6 thé phan (rng dwoc véi dung dich NaOH con
alcohol thi khéng phan rng v&i dung dich NaOH.

2. Phan (rng thé & vong thom

Phenol c6 thé tham gia phan rng thé nguyén t&* hydrogen clia vong benzene. Phan
(rng thé wu tién vao vi tri 2, 4 va 6 (ortho va para).

a) Phan tng bromine hoé OH OH

Br Br

Phenol phén (rng v&i nuéc + 3Br, —» + 3HBr

bromine tao sé&n pham thé
2,4 6-tribromophenol & dang L

a - - = r
ket tua mau trang. 2,4,6-tribromophenol (két tia tring)
Do &nh hwéng clia nhém —OH, phan (rng thé nguyén tlr hydrogen & vong benzene cla
phenol xdy ra dé dang hon so v&i benzene.

Phan trng cta phenol vé&i nwéc bromine 4

Phan (ng cia phenol vé&i nwéc bromine dwoc tién /

hanh nhuw sau: _

— Cho khoang 1,0 mL dung dich phenol 5% vao éng :
nghiém.

— Nhd vai giot nwéc bromine bao hoa vao 6ng nghiém,
lac déu. Nwée bromine mat mau va xuét hién két tta
tréng.

e dbtob b . &
Héy gidi ﬂ:uch h;én' tvong xdy ra va viét phwong trinh Hinh 21.3. Phenol phén tng
hoa hoc cua phan ing. Sk Pt B
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a 2. So sanh diéu kién phan (rng bromine hod vao vong benzene cla phenol va
benzene. Tl d6, rat ra nhan xét khd nang thé nguyén tir hydrogen & véng
benzene cla phenol so vé&i benzene.

3. Viét phwong trinh hoa hoc clia phan trng xay ra khi cho 4-methylphenol tac dung
v&i nwéc bromine.

b) Phan trng nitro hoa

Phenol phan wrng véi dung dich nitric acid dac trong dung dich sulfuric acid dac tao
thanh s&n pham 2,4,6-trinitrophenol (picric acid):

OH OH
© HNO, @ic, H,SO, dic, t° ON NO.
NO,
2,4 ,6-trinitrophenol

Nghién c(ru phan (rng nitro hoa phenol — téng hegp picric acid

Thi nghiém nitro hoa phenol dwgc tién hanh nhw sau:

—Cho 0,5 g phenol va khoang 1,5 mL H,SO, d&ac vao 6ng nghiém, dun nhe hén hop
trong khodng 10 phit dé thu dwore chét 16ng ddng nhét.

— Pé ngudi 6ng nghiém rdi ngam binh trong coc nwédc da.

— Nho tir tir 3 mL dung dich HNO, déc vao hén hep va lac déu. Nut bang bong tam
dung djch NaOH.

— Bun cach thuy hén hop trong ndi nwéc nong 15 phit.

— Lam lanh hdn hop rdi dem pha lodng hén hop véi khodng 10 mL nwée ct, picric
acid két tia & dang tinh thé mau vang.

Hay giai thich hién tugng xay ra va viét phuong trinh hoé hoc clia phén (ng.

Cha y: Thi nghiém thyee hién trong td hét hodc noi thoang khi. Can than trong khi
lam viéc v&i dung dich HNO, dac va dung dich H,SO, dac.

«D UNG DUNG
San xuét San xuat San xuét San xuét
mi phdm to soi chét déo phdm nhudém

T I

M6t sb (rng dung ctia phenol

San xuéat San xuat San xuét
dugc pham thubc sat tring thubc diét co

132



J emcoBifT

Phenol dugc stt dung chil yéu lam nquyén liéu dé tong hop céc vat liéu nhya, chdt déo, to sgi. Tir phenol
tong hop bisphenol A dé san xudt nhua polycarbonate; tong hgp cyclohexanol dé san xudt nylon-6,6; nhua
phenolformaldehyde;...

D pIEU CHE

Phenol dwoc tong hop tir cumene (isopropylbenzene) bang phan (rng oxi hoa bdi
oxygen rdi thuy phan trong mdi trudng acid thu dwoe hai san phdm 14 phenol va

acetone: OH
O
1.0,
2. Dung dich H,SO, @ " H3CJ\CH3
cumene phenol acetone

Hién nay, phan I6n phenol va acetone déu dwoc san xuét trong céng nghiép theo
phwong phap nay.

Ngoai ra, phenol con duoc diéu ché tir nhra than da.

Swu tam, tim hiéu thdng tin va trinh bay mét s6 trng dung cua phenol trong d&i s6ng
va trong san xuét.

e Phenol la nhitng hgp chét hiru co trong phan e Tu@n thu céc quy
tr c6 nhém —OH lién két tryc ti€p v&i nguyén tir tic vé an toan
carbon ctia vong benzene. | khi lam viéc vo&i

o Phenol |a chét rdn, khdng mau, it tan trong nwéc phenol.

& diéu kién thwédng, tan nhiéu khi dun néng, cé e Swu tam mot
tinh doc, cé thé gay bong khi tiép xuc véi da. s6 san pham cb

e Tinh chét hoa hoc cia phenol: phenol trong thanh

— Phenol ¢6 tinh acid yéu. phan dé trinh

bay vé cac (rng
dung da dang cua
phenol trong cudc
song.

— Phén &ng thé & vong benzene.

e Phenol dugc ding lam nguyén liéu d& san xuét
chéat déo, to soi, mi phdm, dwoc pham, pham
nhuém, thubc séat trang, thudc diét cd, ...

e Phenol dwvoc didu ché tir cumene, nhyra than da.
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@) HE THONG HOA KIEN THUC

Alkene

RONa

Aldehyde
Ketone

L

R-O-R

.

Alkene

o

CgHsONa

R-X NaOH/C,H;OH, t°
D4n xuat halogen (R 1a alkyl,
tte C2 tré 1&n)
X lién két voi NaOH, t°
nguyén ttr carbon no Na
)
R-OH =
Alcohol
H,SO, dac, t°
(Alcohol no, don chirc,
mach hé, tir C2 tr& 1én)
NaOH
PHENOL Br,
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) LUYEN TAP
Cau 1. Cho cac hop chat: hexane, bromoethane, ethanol, phenol. Trong so cac hop chat nay,
hop chét tan tét nhét trong nwéc 1a

A. hexane. B. bromoethane. C. ethanol. D. phenol.
Cau 2. Phan (ng thuy phan dan xuét halogen trong méi truedrng kiém thudc loai phan (rng gi?
A. Phan (rng thé. B. Phan (rng cong.

C. Phan (rng tach. D. Phén (ng oxi hoa.

Cau 3. Cho c4c phat biéu sau vé phenol:

a) Phenol co nhiét d§ sdi cao hon ethanol.

b) Phenol tac dung dwoe véi dung dich NaOH.

¢) Phenol phan *ng dwoc véi dung dich Na,CO,.

d) Phan (rng thé vao véng thom clia phenol d& hon thé vao véng benzene.
Trong s6 cac phat biéu trén, sd phat biéu ding la

A. 1. B. 2. C. 3. D. 4.

Cau 4. Xylitol la mdt hop chat hiru co dugce st dung nhur mdt chat tao ngot tw nhién, cé
vi ngot nhw dwérng nhwng cé ham lwong calo thap nén dwoc dwa thém vao cac san pham
ch&m séc réng miéng nhu keo cao su, keo bac ha, thire pham an kiéng cho ngudi bj bénh

tiéu dwdng. Xylitol ¢é coéng thirc ciu tao nhw sau:
OH

Y
H OH

a) Xylitol thudc loai hop chét alcohol don chire hay da chirc?
b) Dy doan xylitol cé tan t6t trong nwéc khéng? Gidi thich.

Cau 5. Hop chét X hién nay dugc st dung phd bién trong cong nghiép lam lanh dé thay
thé CFC do X khéng gay hai dén tAng ozone. Biét thanh phan clia X chira 23,08% C;
3,84% H va 73,08% F vé& khéi lwgng va c6 phan tir khéi 1a 52. Hay xac dinh cdng thire
cau tao cla X.

Cau 6. Geraniol Ia mot alcohol khéng no cé trong tinh dau hoa hdng, tinh dau sa va nhidu

loai tinh dau thao mdc khac.
HO/\J\/\?L

Cong thirc cAu tao cla geraniol
a) Geraniol thudc loai alcohol bac may?
b) Geraniol dwo'c hoa tan vao ethanol cing mét s6 hwong liéu khac dé lam nwéc hoa. Hay
giai thich tai sao geraniol tan tét trong ethanol.

Céau 7. Thye hién phan (rng tach nudc cac alcohol ¢6 cung cdng thirc phén tr CsH,,OH
thu dwoc sadn pham chinh 1a 2-methylbut-2-ene. Hay xac dinh cdng thirc ciu tao cla cac
alcohol nay.
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@ HOP CHAT CARBONYL -

CARBOXYLIC ACID

HOP CHAT CARBONYL

MUCTIEU

—  Néu duoc khai niém hop chét carbonyl (aldehyde va ketone).

— Goi dugc tén theo danh phap thay thé mt s hgp chdt carbonyl don gian (C1-C5), tén thdng
thuting mot vai hgp chat carbonyl thutng gap.

— Mo td duoc ddc diém lién két clia nhm chidc carbonyl, hinh dang phén tif clia methanal, ethanal.

—  Néu duoc dac diém vé tinh chat vat Ii (trang thai, nhiét do soi, tinh tan) ciia hop chét carbonyl.

— Trinh bay dugc tinh chat hod hoc clia aldehyde, ketone: phn dng khif (véi NaBH, hodc LIAIH,);
phan (ing oxi hoé aldehyde (véi nuéic bromine, thudc khit Tollens, Cu(OH),/OH"); phén (ing cong
vao nhom carbonyl (vdi HCN); phan (ing tao iodoform.

— Thuc hién dugc (hodc quan sét qua video, hodc qua md ta) cac thi nghiém: phan (ing trang bac,
phan iing véi Cu(OH),/OH™, phan ting tao iodoform tir acetone; md ta hién tugng thi nghiém,
giai thich tinh chat hod hoc clia hgp chat carbonyl va xac dinh hgp chdt c6 chifa nhém CH, (0™,

— Trinh bay dugc (ng dung clia hgp chdt carbonyl va phugng phap diéu ché acetaldehyde bang
cach oxi hoa ethylene, diéu ché acetone tif cumene.

Q- ~

v Céc aldehyde, ketone tao nén mui thom déc trung cda cac loai ddng vét va thue vat. Nhiéu
aldehyde, ketone déng vai tro quan trong déi véi co thé: té bao trong véng mac gidp mét tiép
nhén anh sang dugrc tao thanh tir aldehyde, cac hormone gidi tinh nam va ni¥ la cac ketone.
Véay, hop chét carbonyl la gi va ching cé nhiing tinh chét nao?

\ r

) KHAI NIEM, DANH PHAP
1. Khai niém
Hop chét carbonyl 1a cac hgp chét hitu co trong phan tir c6 chira nhém chirc carbonyl
(>C=0). Nhém chirc carbonyl co trong aldehyde, ketone,...

Aldehyde 1a hop chéat hiru cor ¢6 nhém —CHO lién két véi nguyén tlr carbon (trong gbc
hydrocarbon hodc —CHO) hoéc nguyén tir hydrogen.

Ketone 1a hgp chat hivu co' c6 nhém >C=0 lién két véi hai gbc hydrocarbon.
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Hinh 23.1. Cinnamaldehyde la mét hop chat Hinh 23.2. Menthone la mét hop chat ketone
aldehyde cé trong tinh dau qué ¢ trong tinh dau bac ha

& EM cO BIET

Trong ty nhién, cdc hgp chdt chifa nhm chiic aldehyde va ketone ton tai kha phé bién trong tinh ddu cta nhiéu
lodi ciy c6.

T w38

citronellal perillaldehyde piperitone
(tinh ddu chanh)  (tinhddutiatd)  (tinh ddu khuynh diép)

2. Danh phap
a) Danh phép thay thé

Tén goi theo danh phap thay thé cia aldehyde don chirc va ketone don chirc:

o —

Vi dy: CHy~CH,~CH=0 ™~ prnpanal/

1 2 3 4 5 \ T /
Vidu: ('.7H3—fi'|.7—(.':Hz—(.'.‘.Hz—('.‘.H3 pentan-2-one
o

Cha y:
— Mach carbon 1& mach dai nhat chi)a nhém >C=0.

— Mach carbon dugc danh sé tir nném —CHO (dbi véi aldehyde) hodc tir phia gan nhém
>C=0 hon (d6i véi ketone).

— Dbi voi ketone, néu nhém >C=0 chi cd mét vi tri duy nhét thi khdng can sb chi vi tri
nhém >C=0.

— Néu mach carbon ¢é nhanh thi can thém vi tri va tén nhanh & phia trudec.
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4 3 2 1 4 3 2 1
Vidy: HCHO  CH;CHO CH3(|3HCHECH0 CH,=CHCH,CHO
CH;
methanal ethanal 3-methylbutanal but-3-enal
1 23 4 5 1 2 3 4 5

CHsCCHy  CHyCCH,CHs CHSCfCHZCHECHz CH3CCH,CH=CH,

propanone butanone pentan-2-one pent-4-en-2-one
b) Tén goi théng thudong

Mét s aldehyde, ketone don gian dwoc goi theo tén théng thuérng cé ngudn goc lich sie.
Tén thdng thwdng clia céc aldehyde c6 ngudn géc tir tén clia acid twong ng.

Vi du: HCHO aldehyde formic (formaldehyde)
CH,;CHO aldehyde acetic (acetaldehyde)
CgHsCHO aldehyde benzoic (benzaldehyde)
CH,COCH, acetone

@ 1. Viét cac cdng thirc clu tao va goi tén theo danh phap thay thé clia hgp chét
carbonyl cé cong thirc phan tir C,HgO.

2. Viét c8ng thire clu tao cla cac hop chét carbonyl ¢6 tén goi dudi day:
a) propanal; b) 3-methylbut-2-enal;
c) pentan-2-one; d) 3-methylbutan-2-one.

(D bAc DIEM CAU TAD
Lién két ddi C=0 phan cyc vé phia nguyén t&r oxygen (Hinh 23.3).

~120° —0 1
1 = il L ¢

a) methanal b) ethanal c) acetone
Hinh 23.3. C4u triic nhom carbonyl  Hinh 23.4. M6 hinh phén t& ctia mét s6 hop chét carbonyl

D) TiNH cHAT VAT LI

Cho biét cac hop chét dwdi day c6 khéi lgng phan tir gan twong dwong nhau va
cO nhiét do sbi nhw sau:
CH3CH2CH2CH34 CH4,CH,CHO CH;CH,CH,0OH
ts (°C): -0.5 45 971
So sanh nhiét dd séi clia hop chét carbonyl vé&i alkane va alcohol cé khéi lvong

phan ttr twong dwong. Dya vao kha nang tao lién két hydrogen va sy phan cyc cla
phan tr dé giai thich.
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Cac aldehyde, ketone c6 nhiét dd sdi cao hon céac hydrocarbon cé khéi lwgng phan
tr twong dwong do trong phan tlr chira nhom carbonyl phan cwc lam cho phan ti
aldehyde, ketone phan cwc nén c6 nhiét do sbi cao hon.

O nhiét do thwong, cac aldehyde cé phan tir khéi nhd (methanal, ethanal) & trang théi
khi, cac hop chét carbonyl théng dung khac & trang thai 1dng.

Céc aldehyde, ketone c6 mach carbon ngan tan tot trong nuée. Khi s6 nguyén tir
carbon tang thi dd tan ctia hop chét carbonyl gidm dan.

Béng 23.1. Nhiét d6 sbi va tinh tan ctia mét s6 hop chét carbonyl (1)

HCHO methanal 21 tan vé han
.E CH,CHO ethanal 20 tan v6 han
S | CH,CH,CHO propanal 49 20
(4]

CH,CH,CH,CHO butanal 76 7
. CHLCOCH, propanone 56 tan vo han
§ | CH,COCH,CH, butanone 80 26
g

CH,CH,COCH,CH, | pentan-3-one 101 5

4@ TiNH CHAT HOA HoC

1. Phan (rng khir

Céc hop chét carbonyl bi khir béi cac tAc nhén khir nhw NaBH 4 LIAIH,,... (ki hiéu: [H]) tao
thanh cac alcohol twong (rng: aldehyde bj kh(r tao thanh alcohol bac I, ketone bj khir
tao thanh alcohol bac II.

Vi du: CH;CH=0 + 2[H] —rCH;,CHEOH;CHg—(ﬂ.—CHa t 2[H] — CH3—(FH—CH3
ethanal ethanol O OH
propanone propan-2-ol

&

3. Khir cac hop chat carbonyl sau b&i NaBH,, hay viét cong thirc cau tao clia cac

san phém:
a) propanal; b) 2-methylbutanal;
c) butanone; d) 3-methylbutan-2-one.

(1) Ngubn: Organic chemistry, William H. Brown, Cengage Leamning, 2018.
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4 em 6 BIET
Muscone |a hgp chdt ketone tao nén mii thom dic trung clia xa huong va dugc st dung phd bién trong cdng
nghiép nudc hoa, my phdm va y hoc. TruGic ddy, xa huang t nhién dugc Idy tir tuyén thom cla huou xa.

Tuy nhién, dé bao vé loai huou xa, ngay nay xa huang dugc tong hgp bing con duting hod hoc. Dudi day [a mgt
phuong phap téng hgp muscone, trong d6 giai doan d4u [2 phan ding khit hop chit ketone thanh alcohol bdi téc

nhén khir NaBH,. o
OH
w NaBH, qua qué trinh
—
trung gian
ketone alcohol muscone huou xa

2. Phan (rng oxi hoa aldehyde
Aldehyde dé& bi oxi hoa bdi cac tac nhan oxi hoa thdng thwéng nhu: Bry/H,O,
[Ag(NH,),]OH, Cu(OH),/OH",...
a) Oxi hoa aldehyde b&i nwoc bromine
Aldehyde bj oxi hoa b&i nwéc bromine tao thanh carboxylic acid.
Vi du: CH;CHO + Br, + H,0 — CH;COOH + 2HBr
b) Oxi hoé aldehyde bdi thubc thir Tollens

Thuéc thtr Tollens 1a phirc chat clia ion Ag* véi ammonia, cé cong thirc
[Ag(NH,),]OH. lon Ag* trong thudc thir Tollens déng vai trd la chét oxi hoa:

RCHO + 2[Ag(NH,),JOH —> RCOONH, + 2Ag + 3NH, + H,0
Vidy:  CH,CHO + 2[Ag(NH,),JOH -5 CH,COONH, + 2Ag + 3NH, + H,0
Phan (rng tao thanh I&p bac sang béng bam vao binh phan (¢ng, vi vay phan (rng nay
codn dwoc goi la phan dng tréang bac.

Ketone khdng bi oxi hoa béi thudc thir Tollens, vi vay cé thé dung thudc thir Tollens dé
phan biét aldehyde vé&i ketone va cac hop chéat khac.

Thi nghiém phan (rng cta aldehyde v&i thubce thir Tollens
Chuéan bj: dung dich CH,CHO 5%, dung dich AgNO, 1%, dung dich NH, 5%, coc
nwéc néng, 6ng nghiém.
Tién hanh:
— Cho khoang 1 mL dung dich AgNO, 1% vao ong nghiém.

— Thém tir tir dung dich NH; 5% vao 6ng nghiém va lac déu dén khi két tta tan
hoan toan.

— Nhé vai giot dung dich CH,CHO 5% vao 6ng nghiém, Iac déu.
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- Dat 6ng nghiém vao cbc chira nwéc ndng (khoang 70 — 80 °C), dé yén khoang
5 phat.

Gidi thich hién tuwong quan sét duoc va viét phuong trinh hoé hoc cua phan (mg

xay ra.

c) Oxi hoé aldehyde bdng copper(ll) hydroxide

Aldehyde c6 thé bj oxi hoa b&i copper(ll) hydroxide Cu(OH), trong mdi trwdng kiém khi
dun néng tao thanh két tia copper(l) oxide (Cu,0) mau dé gach:

RCHO + 2Cu(OH), + NaOH —» RCOONa + Cu,0 + 3H,0

Nghién ciru phan irng oxi hoa aldehyde bang copper(ll) hydroxide

Thi nghiém oxi hoa CH,CHO bang Cu(OH), duoc tién  CHCHO

hanh nhw sau:

— Cho khoang 0,5 mL dung dich CuSO, 5% va khoang [
1 mL dung djch NaOH 10% vao 6ng nghiém, lacdéu |
hén hop. | ‘

— Thém khoang 1 mL CH,CHO 5% vao éng nghiém, N T
lac déu 6ng nghiém.

— Dun néng nhe 6ng nghiém trén ngon Itka dén con. ‘ -

HO6n hop phan ¢rng chuyén dan tr mau xanh lam ._}37};:.%

sang mau dé gach.
Thure hién yéu céu sau:
. ) . Hinh 23.5. Phan (rng cua
1. Khi cho dting'd!ch ‘CuSO4 vao du:lg f:lgch N.?OH, hffn CH,CHO v6i CuSO,
hop tao két tlia mau xanh lam, két tia dé Ia chét gi? trong dung dich NaOH

2. Viét phwong trinh hoa hoc clia cac phan (rng xay ra
trong thi nghiém trén.

@ 4. Viét phwong trinh hod hoc ctia phan (rng gitka HCHO vé&i céc tac nhan sau:
a) Thudc thir Tollens; b) Cu(OH),/NaOH.

3. Phan (rng cdng

Hop chét carbonyl cé thé tham gia phan (rng céng véi HCN vao lién két doi C=0.
\5; & OH

—0 +HCN — >¢7
/ / CN
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Vi du: CHae_ CH OH
C=0+HCN __,

H- H- \CN
CHa H OH
~_C=0+HCN —» 30\0”
CHs H,C” SCN

4. Phan (rng tao iodoform

Céc hop chét aldehyde, ketone c6 nhém methyl canh nhém carbonyl cé thé phan (rng
v&i L, trong méi truedrng kiém.
Vi du: CzH5 —g—CHa + 312 + 4NaQH — CZH5—§—ON3 + CH13 + 3Nal + 3H20

Iodoform
(két tia mau vang)

CH,;-CHO + 31, + 4NaOH —— H-COONa + CHI; + 3Nal + H,0

Phan (rng tao san pham két tha iodoform nén phan &ng nay dwoc goi 1a phdn dng
iodoform va dwgc dung dé nhan biét cac aldehyde, ketone ¢6 nhém methyl canh nhém
carbonyl.

Nghién ciru phan (,ng tao iodoform tir acetone AGREGE

Phan (ng tao iodoform tir acetone dwgc tién hanh —
nhw sau:

— Cho khoang 2 mL dung dijch |, bao hoa trong Kl vao n
éng nghiém. —_—

— Thém khoang 2 mL dung dich NaOH 2 M. T
— Thém tiép khoang 0,5 mL acetone vao hén hop r.{l. 3

trén va lac déu dng nghiém, quan sat thay xuat hign  NaOH B
két tGa mau vang.

Hinh 23.6. Phéan (mg tao iodof
Viét phurong trinh hoé hoc cdia phén tmg xay ra. a n Umg tao iodoform

&

5. Hoan thanh cac phan (rng sau:

a) HCHO + HCN — b) CH;COCH(CHj,), + |, + NaOH —
6. Trong cac hop chét sau, hop chét nao tham gia phan (*ng tao iodoform?
a) methanal; b) ethanal;

c) butanone; d) pentan-3-one.
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D) UNG DUNG

’ng dung ctia mét sb aldehyde va ketone

Formaldehyde Acetaldehyde Acetone

e e S A e e e

San San San San Bao San Séan xuét San Dung Sén xuét San xuét
xudt xudt xudt xudt quan xuét acetic xuét moi bisphenol-A  chloroform
vat keo son chdt miu  acetic anhydride  hoa
liéu dan nd sinh acid chét

nhyra vat khac

Hay tim hiéu va trinh bay (rng dung ciia mét s6 aldehyde.

. :5‘5:"‘—:-:‘-—."_-_ 4

a) Keo phenolformaldehyde ~ b) Céc vat dung dugc sdn  ¢) Céc mau sinh vét dugc
dung trong cong nghiép xuét tlr nhyra melamine béo quén trong formol
go dan

Hinh 23.7. M6t s6 (g dung cda formaldehyde

Jemc6 BIET

Mét liong nhé acetone duoc tao ra trong co thé con ngui qua qua trinh chuyén hod chat béo khdng hoan toan.
0 ngutsi khod manh, acetone dugc hinh thanh & gan va dugc chuyén hod g&n nhu hoan toan, chi c6 mét luong rét
nho xudt hién trong nudc tiéu. Su hién dién clia acetone bat thudng trong nudc tiéu 1a mgt ddu hiéu cia bénh tiéu
dudng va duoc phét hién qua viéc xét nghiém nudc tiéu (chi s6 KET),

A1) piEu cHE

M6t sb ho'p chét carbonyl dwoc tdng hop trong cdng nghiép bang phwong phap oxi hoa
cac hydrocarbon, oxi hoa ethylene thanh acetaldehyde, oxi hoa cumene thanh acetone

(quy trinh cumene, xem Bai 21. Phenol).
Vi du: OH

2CH,=CH, * O, T2k, 2CH,CHO L, CH4COCH; + @
2. Dung djch H,S0,

Cumene
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EM DA HOC

Aldehyde |a hop chat hiru co c6 nhém —CHO lién két véi nguyén tr carbon
(trong gbc hydrocarbon hodc —~CHO) hodc nguyén ti hydrogen.

Ketone |a hop chét hiru co ¢6 nhém >C=0 lién két véi hai géc hydrocarbon.
Tén goi theo danh phép thay thé:

5+ &
CAu trac nhém carbonyl: ~12 —0

Cac aldehyde, ketone ¢ nhigét 4§ sbi cao hon cac hydrocarbon cé
phan t&r khéi twong dwong. Cac aldehyde, ketone cé mach carbon ngan tan
tét trong nuée.

Phan trng khir:  Aldehyde + 2[H]—— Alcohol béc |
Ketone + 2[H] ——» Alcohol bac I

Phan (rng oxi hoa aldehyde: Aldehyde E]-) Carboxylic acid
&+ OH

5
Phan (rng cdng: \C= +H-CN —= ¢~
/ / CN

Phan trng tao iodoform:

CoHs | + 3, +4NaOH — C,Hs—-C-ONa + CHI; + 3Nal + 3H,0
o) o Iodoform

. (két tha mau vang)
Ung dung cla aldehyde va ketone: formaldehyde diung dé san xuét vat liéu
nhwa, keo dan, son, chat nd, bao quan méu sinh vét,...; acetaldehyde diing
dé san xuat acetic acid, acetic anhydride,...; acetone diing 1am dung méi,
san xuat chloroform, bisphenol-A,...

Diéu ché aldehyde va ketone bang cach oxi hoa hydrocarbon.

EM CO THE

[

Van dung cac kién thire v& hop chét carbonyl dé gidi thich: cac (*ng dung
cla céac aldehyde, ketone trong cudc séng nhw qua trinh san xuat gwong,
lam dung méi,...

Tim hiéu v& rng dung cac hop chét aldehyde, ketone cé trong tw nhién va
vai trd clla mét sb aldehyde, ketone quan trong trong co thé nguoi.




CARBOXYLICACID

MUCTIEU

—  Néu dugc khdi niém vé carboxylic acid.

—  Viét dugc cong thiic cau tao va goi tén mdt s6 acid theo danh phap thay thé ((1-C5) va mét
vai acid thudng gap theo tén thong thudng.

— Trinh bay dugc dac diém cau tao va hinh dang phén tif acetic acid.

— Néu va gidi thich dugc ddc diém vé tinh chdt vét li (trang thdi, nhiét do soi, tinh tan) clia
carboxylic acid.

— Trinh bay dugc tinh chdt hod hoc co ban clia carboxylic acid: Thé hién tinh acid (phan ting
vdi chat chi thi; phan g vdi kim loai, oxide kim loai, base, mudi) va phan (ing ester hod.

— Thuchién dugc thi nghiém vé phdn tng clia acetic acid (hodc ditricacid) véi quy tim, sodium
carbonate (hodc calcium carbonate), magnesium; diéu ché ethyl acetate (hodc quan sat
qua video thi nghiém); md ta dugc cac hién tugng thi nghiém va gidi thich dugc tinh chat
hod hoc clia carboxylic acid.

— Trinh bay dugc ing dung clia mdt s6 carboxylic acid thong dung va phuong phap diéu ché
carboxylic acid (diéu ché acetic acid bang phuong phap |én men gidm va phan (ing oxi hod
alkane).

&
9 Vi chua cua gidm va cdc loai qua nhu khé, chanh, tdo, me,... déu duoc tao bdi carboxylic acid.
[ Vay carboxylic acid chita nhém chiic ndo va c6 cdc tinh chdt ddc trung gi?

@uum NIEM, DANH PHAP
1. Khai niém

0 Nhidu carboxylic acid tdn tai trong tw nhién. Hay nhan xét déc diém chung vé céu
tao clia cac carboxylic acid dwéi day:

-
HCOOH /A CH,COOH
formic acid ‘- _ -’ ace;ﬁc acid
(c6 trong noc kién) ! - (c6 trong gidm)
b
. y H
Eie & a > b <5 %
(6 t! = acm m oxalic acid
ong (c6 trong qua khé)

. . - 5 0
Carboxyilic acid la cac hqp‘chét hiru ccr trong pl‘:ﬁn tr céd B ) b curbasey
nhém carboxyl (~COOH) lién két v&i nguyén ti carbon R-{T "OH|,

(trong gbéc hydrocarbon hodc ~COOH) hodc nguyén tlr  carboxylic acid

hyd n.
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Cong thirc clia cac carboxylic acid don chirc thwdng dwoc viét & dang thu gon 1a
RCOOH.

Vi dy: CHzCOOH, CH,=CHCOOH, CzH,COOH.

2. Danh phap
a) Danh phép thay thé
Tén theo danh phap thay thé clia carboxylic acid don chirc:

Vi du: HCOOH CH;CH,CH,COOH CH,=CHCOOH
methanoic acid butanoic acid propenoic acid

Cha y:
— Mach chinh 1& mach carbon dai nhat chi*a nhém —COOH va dwoc danh sb bat dau tir
nhém —COOH.

— Néu mach carbon c¢é nhéanh thi can thém vi tri va tén nhanh & phia truéc.

3 2 1 4 B3 0 4 4 3 2 1

Vi du: CH3—(FH—COOH CHa—(I.‘,H—CHz—COOH CH3—(I.‘.=CH—COOH
CH, CH, CHs

2-methylpropanoic acid 3-methylbutanoic acid 3-methylbut-2-enoic acid

b) Tén théng thuemg

Tén théng thwérng clia carboxylic acid thwérng xuat phat tr ngudn gde tim ra ching
trong tw nhién.

Bang 24.1. Tén theo danh phép thay thé, tén théng thuomg clia mét s6 carboxylic acid
va ngudn géc cda tén goi

HCOOH methanoic acid formic acid formica (La-tinh); con kién
CH,COOH ethanoic acid acetic acid acetum (La-tinh): gi&m &n
o o propion (Hy Lap):
CH4CH,COOH propanoic acid propionic acid chit béo dAu tién
CH,3[CH,],,COOH | hexadecanoic acid palmitic acid palma (La-tinh): cay co
- N stear (Hy Lap):
CH,4[CH,],,COOH | octadecanoic acid stearic acid ohiit b denginin
C,H.COOH phenylmethanoic e benzoin: tén mét loai
acid nhya cay
HOOC-COOH ethanedioic acid i i e B
thye vat
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? 1. Viét cac cbng thirc ciu tao va goi tén theo danh phép thay thé clia céc acid c6

cong thirc C,HyCOOH.
2. Viét cong thirc cAu tao clia cac carboxylic acid c6 tén goi dwéi day:
a) pentanoic acid; b) but-3-enoic acid;
c) 2-methylbutanoic acid,; d) 2,2-dimethylpropanoic acid.

D) nic pIEM cAu TAO

Nhém carboxyl gdm c6 nhém hydroxy (~O—H) lién két véi nhém carbonyl (CC=0).

Nhom “C-O la nhém hut electron nén lién két O-H trong carboxylic acid phan cyc
hon so vé'l alcohol, phenol. Nhém —COOH c6 thé phan li ra H* nén tinh chat hoa hoc
dac treng cua carboxylic acid la tinh acid.

fO
.
_-'C\ 5+
O—<H
C
a) < b
Hinh 24.1. C4u tao nhém carboxyl (a) va mé hinh phén ti acetic acid (b)

(D) TiNH CHAT VAT LI

Tai sao trong cac hop chat hiru co c6 phan tir khdi xap xi nhau dwdi day, carboxylic
acid c6 nhiét dd séi cao nhat?

Loai hop chét alkane | al - alcohol | carboxylic acid
Cigﬂ tt';:c CH,CH,CH,CH, | CH,CH,CHO | CH,CH,CH,OH | CH,COOH
M 58 58 60 60
t, (°C)" -0,5 49 97,2 118

Phan tlr carboxylic acid chira nhém carboxyl phan cye. Cac phan tlr carboxylic acid
lién két hydrogen v&i nhau tao thanh dang dimer hodc dang lién phan tcr.

H— 0 .0 H..-O H...O H-..
CHS—&' —CHs Y- -0 b
O/’ HaC HaC Ha
a) b)

Hinh 24.2. Lién két hydrogen dang dimer (a) va dang lién phén t (b) cla acetic acid

Do vay, carboxylic acid c6 nhiét dd séi cao hon so vé&i hydrocarbon, alcohol, hop chét
carbonyl ¢6 phén ti khéi twong duwong.

() Nguén: Organic chemistry: A Short Course, Harold Hart, Christopher M. Hadad,Leslie E. Craine,
Cengage Learning, 2011.
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Carboxylic acid mach ngén 1a chét 16ng & nhiét dé phong, carboxylic acid mach dai la
chét ran dang sap. Carboxylic acid thudng ¢6 mui chua ndng.

Carboxylic acid mach ngéan tan t6t trong nwée. Khi tang sd nguyén tlr carbon trong goc
hydrocarbon thi dd tan clia cac carboxylic acid giam.

Bang 24.2. Nhiét do s6i va tinh tan cta mét sé carboxylic acid(")

Cdng thirc Tén goi Nhiét d6 Nhiét o D tan trong nuwéc
néng chay (°C) s6i (°C) & 25°C (g/100 q)
HCOOH methanoic acid 8 101 tan vb han
CH,COOH ethanoic acid 17 118 tan v6 han
CH,CH,COOH | propanoic acid -22 141 tan vo han
CH,[CH,],COOH butanoic acid -8 164 tan v han
CH,ICH,]J,COOH | pentanoic acid 34 | 18 | 4,97
CH,3[CH,],COOH | hexanoic acid -1,5 205 1,0
CH,4[CH,]gCOOH | decanoic acid 31 270 0,01
(@) TiNH CHAT HOA HoC
1. Tinh acid
Trong dung dich nuéec, ca(r:}boxylic acid phan li khgng hoan toan theo ¢an bang:
oo = o P H
carboxylic acid ion carboxylate
Hang s6 can bang cta phwong trinh phan li mot sd carboxylic acid dwgc cho trong
Bang 24.3.
Bang 24.3. Hang s6 can bang cla phuwong trinh phéan Ii mét s6 carboxylic acid @
Carboxylic acid Héng s6 cén béng clua phuwong Phén trdm phan li
trinh phan li carboxylic acid (dung dich 0,1 M) (%)
HCOOH 1,8-10~4 4,2
CH,COOCH 1,8-10°° 1,3
CH,CH,COOH 1,3:10°° 1.2
CH,CH,CH,COOH 1,5.10°5 1,2

Hay nhan xét vé kha nang phan li clia carboxylic acid. Chuing la cac acid manh hay
yéu va c6 cac phan (rng dac treng nao?

(1) Ngudn: Organic chemistry: A Short Course, Harold Hart, Christopher M. Hadad,Leslie E. Craine,
Cengage Learning, 2011.

(2) Ngudn: General, Organic and Biological Chemistry, Sixth Edition, H. Stephen Stoker, Cengage Learning,
2013.
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Thi nghiém: Tinh acid cua acetic acid
Chuan bj: dung dich acetic acid 10%, dung djch Na,CO, 10%, bét Mg; éng nghiém,
gidy quy.
Tién hanh:
1. Phan (rng véi chét chi thi:
Nhé mét giot dung dich acetic acid 10% |&n méau gidy quy.
Quan sé&t va mé t4 sw thay d6i mau séc cua gidy quy.
2. Phan (rng v&i kim loai:
— Cho 1 — 2 mL dung dich acetic acid 10% vao 6ng nghiém (1).
— Thém tiép modt it bdt Mg vao ng nghiém (1).
Quan sét va mé ta hién tugng xay ra trong 6ng nghiém (1).
3. Phan (rng v&i mudi;
— Cho 1 —2 mL dung dich Na,CO, 10% vao éng nghiém (2).
— Thém tiép 1 — 2 mL dung dich acetic acid 10% vao éng nghiém (2).
Thure hién yéu céu sau:
a) Quan sat va mo ta hién twgng xay ra trong 6ng nghiém (2).
b) Viét phwong trinh hoa hoc clia cac phan (rng xay ra trong cac thi nghiém trén va
giai thich hién twong.
Trong dung dich nwéc, chi mdt phan nhd carboxylic acid phan li thanh ion, vi vy
carboxylic acid la nhirng acid yéu. Ching thé hién day da tinh chéat cia acid.
Vidu:  2CH,COOH + Zn —> (CH,C00),Zn + H,
2CH,COOH + CaCO; —— (CH,C00),Ca + H,0 + CO,
2CH,COOH + Ca(OH), —> (CH,C00),Ca + 2H,0
2CH,COOH + CuO — (CH,C0O0),Cu + H,0

3. Viét phwong trinh hoa hoc ctia phan (¢ng gilra acetic acid véi cac chét sau:

a) Ca; b) Cu(OH),; c) Ca0; d) K,CO,.

4. a) Khi ¢6 cin mau trang (thanh phan chinh la CaCO,) bam & day am dun nudc,
voi nuwéc, thiét bj vé sinh,... c6 thé diung gidm dé loai bd cac vét cin nay. Hay
giai thich.

b) Cac dd vat bang ddng sau mdt thdi gian dé trong khdng khi thwérng bi xin mau,
dung khan tAm mot it gidm rdi lau cac dd vat nay, ching sang béng trd lai. Hay
giai thich.
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2. Phan irng ester hoa

Carboxylic acid phan (rng v&i alcohol tao thanh ester va nwéc theo phan (ng:

.
R—g—o-ﬂ , REOH 2L R CIOIR + HO
o!

carboxylic acid alcohol ester

Phan (rng gilra carboxylic acid va alcohol dw¢c goi la phan tng ester hoa. Phan rng
c6 dac diém la thuan nghich va thwdng dung sulfuric acid déc lam xuc tac.

H,S0, dic, t°
Vi du: CH3COOH *+ CH30H = = CH3COOCH; + H,0
acetic acid methanol methyl acetate

Nghién ctru phan &ng ester hoa — diéu ché ethyl acetate

Diéu ché ethyl acetate trong phong thi nghiém dwoc tién hanh nhuw sau:

— Cho khodng 2 mL ethanol va 2 mL acetic acid tuyét ddi vao 6ng nghiém, lac déu

hdn hop.

— Thém khoéng 1 mL dung dich H,SO, déc, lac nhe dé cac chét tron déu véi nhau.

— Kep 6ng nghiém vao kep gb rdi dat &ng nghiém vao cbc nwde néng (khodng 60 °C —

70 °C) trong khoang 5 phut, thinh thodng lac déu hdn hep. Sau d6 lay 6ng nghiém ra

khéi coc nuwére nong, dé ngudi hdn hep roi rét sang 6ng nghiém khac chira 5 mL dung

dich mudi &n b&o hoa.

Thue hién yéu céu sau:

1. M6 ta hién twong, viét phwong trinh hod hoc ctia phén (rng ester hoa xay ra trong
thi nghiém trén.

2. Vai tro cua sulfuric acid trong thi nghiém trén la gi?

& em c6 BIET

Nhiéu hgp chat ester tao nén mii huong dac trung clia cac loai hoa qua.

Vidu:

CHacHECHECOOCHECH Ay CHaCOOCH CH,CH(CHy),

mlh} \I.' - {(hl.lﬁl]
r“ y \\‘@\ COOCH,
3 | L e
_ 1’5" !*- (Nho)
CH,CH,CH,COOCH,, i
(Tao) AL
CH,COO[CH,],CH,
(Cam)

150



&

5. Methyl butyrate |a ester tao mui dac trwng cGa qua tdo, em hay viét phwong trinh
hoa hoc cla phan (*ng diéu ché methyl butyrate tir carboxylic acid va alcohol
twong (rng.

6. Methyl salicylate 1a hg'p chét thudc loai ester dwoc ding lam cao dan gidm dau,
khang viém ngoai da. Methyl salicylate dwoc tdng hop tir phan ng ester hoa

gilra salicylic acid va methanol theo so dd sau:
COOH

OH H,S0, déc, t°
+ CH;OH = =~ methyl salicylate + H,O

salicylic acid methanol

Hay viét phwong trinh hoé hoc ciia phan (’ng nay.

D bIEy CHE
1. Phwong phép 1én men gidm

Phuong phap Ién men dugc sz dung tir thdi xa xwa dé lam gidm. Nguyén liéu thwong
la cac loai neou nhw reou gao, reou téo, rrou vang,... Qua trinh 18n men nhé vi khuan
acetobacter (men giém) chuyén ho4 ethanol thanh acetic acid b&i oxygen trong khdng khi.

C,HOH + 0, TN 98N, oy COOH + H,0
Trong céng nghiép, ngudi ta cung cap thém oxygen dé téng toc dé phan (rng I&n men.
2. Phwong phap oxi hoa alkane

Cac alkane bi oxi hoa cit mach tao thanh cac acid:
R-CH,$+-CHy-R'—2L;, RCOOH + R'COOH

Vi dy: 2CH,CH,CH,CH, + 50, — XCEe.®. 8 sult___, 4cH COOH + 2H,0

(D) UNG DUNG
San xuat Cong nghé Dung mbi
chét tay rira thwe pham
Mét s6 (ng dung cua carboxylic acid
San xuét San xuat Diéu ché hwong liéu
vét liéu polymer dwoc pham cho nganh mi phém

Em hay tim hiéu va trinh bay (*ng dung clia mdt carboxylic acid.
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EMPAHOC

Carboxylic acid 1a cac hg'p chat hivu co trong phan t&r c6 nhém —COOH lién két
véi nguyén tlr carbon (trong gbc hydrocarbon hodc —COOH) hodc nguyén tir
hydrogen.

C6 thé biéu dién cong thivc cta carboxylic acid don chirc dwdi dang RCOOH.

Danh phap thay thé cua carboxylic acid don chirc:

Nhém —COOH cé lién két O-H phéan cyec: R—C\o ﬁ
-

Nhém —COOH cé thé phan li thanh H* nén tinh chat hoa hoc dac trwng cla
carboxylic acid la tinh acid.

Carboxylic acid mach ngén 13 chét 16ng, tan tét trong nwéc. Carboxylic acid
mach dai la chéat rén va it tan trong nwéec.

Phan rng ester hoa:

R-G-OH) - (BEDH) <=0 RGO ¢

carboxylic acid alcohol ester
Diéu ché:
. Phuwong phap 1én men giam:
C,H:OH + 0, T gt CH,COOH + H,0
. Phwong phap oxi hoa alkane:
R-CHy$-CHyR'—_, RCOOH + R'COOH

ng dung: vat liéu san xuét polymer, dwgc phdm, dung méi, hwong liéu, phu
gia thwc pham, chat tay rira,...

EM CO THE
o Biét cach lam gidm bang phuwong phap 1én men dé s dung trong gia dinh.

e Van dung céc tinh chat cta carboxylic acid dé gidi thich cac (rng dung cla
chang trong de&i séng: tay cén & day 4m, loai bé cac I6p gi bam trén bé mat
kim loai,...
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N TAP CHUONG 6

@) HE THONG HOA KIEN THUC
H
I
[H] _ R—(i:—R' (phan (rng khir)
/ OH
, CN
R_E_R ] L - R_él_R. (phan (rng cdng)
OH
I OH 2 .
\ e .~ R-COONa + CHI, (phan (rng tao iodoform)
[0] | (v&i R’ 1a H) (véi R'la CH,)
(phan (rng oxi hod) Mg .
\ / — (RCOO),Mg
CuO N .
R-C-OH ] > (RCOO)Cu (tinh acid)
I Na,CO
o S~ RCOONa
\ RO ~ R-C-OR! (phan (rng ester hod)

H,SO, a&c I
0O

@@ Luven TAP

Cau 1. Cho bdn hop chét sau: ethanol, propanal, acetone, acetic acid.
a) Chat nao trong cac chéat trén co6 nhiét dd sdi cao nhéat?
b) Trinh bay cach phan biét cac chat trén bang phwong phap hoa hoc.

Cau 2. Viét cdng thirc ciu tao va goi tén theo danh phap thay thé cla cac aldehyde,
ketone c6 cong thirc phan t&r C,HgO va carboxylic acid cé céng thirc phén tr C,HgO,.

Cau 3. Viét cong thirc ciu tao clia cac hop chéat c6 tén goi dudi day:
a) 3-methylbutanal; b) pentan-2-one;
c) pentanoic acid; d) 2-methylbutanoic acid.

CAau 4. Hay viét cac phwong trinh hoa hoc dé chirng minh cac aldehyde vira cé tinh
oxi hoa, vira co6 tinh khtr.
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Cau 5. Xac dinh san pham cla cac phan (rng sau:
a) propanal + 2[H] —

b) ethanal + AQNO, + NH; + H,O0 —

c) butanone + HCN —»

d) propanone + I, + NaOH —»

Cau 6. Viét phuong trinh hoa hoc clia phan (rng gira propanoic acid vé&i cac chéat sau:
a)Zn; b) MgO;
c) CaCOg; d) CH,0H/H,SO, déc.

Cau 7. Ethyl benzoate 1a hop chat chinh tao mui thom clia qua anh dao (cherry). Hay viét
phuong trinh hod hoc clia phdn (rng tdng hop ethyl benzoate tir carboxylic acid va alcohol

twong trng.
~ 0]

qua anh dao ethyl benzoate

Cau 8. Cho 12 g acetic acid phan rng voi 12 g ethanol (c6 H,S0, dac lam xuc tac) thu
dwoc 8 g ester. Tinh hiéu sut phan (ng ester hoa.

Cau 9. Trong thanh phan cha bét vé sinh 1dng may gidt thuwdrng c6 mét citric acid (acid
chanh). Hay giai thich vai tr cla citric acid trong triéng hop nay.
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GIAI THICH MOT SO
THUAT NGU DUNG TRONG SACH

THUAT NG Trang

Chét chi thj acid-base: chét c6 mau sé&c bién dbi phu thudc vao pH

c cla dung djch. -
K Khf thién nhién: khi chira trong cac mé khi riéng biét, thanh phan 89

chinh gdm céc alkane nhe, chi yéu la methane.

NO, nhién ligu: cac oxide clia nitrogen tao thanh khi nguyén td

nm'ogen trong nhién liéu hodc sinh khdi két hop vé&i oxygen trong 38
N | khdng khi.

NO, tire thoi: cac oxide cla nltrogen tao thanh khi nitrogen trong
khong khi tac dyng véi cac goc ty do.

Phén g cong: phan tlr chat hivu co két hop véi phan tlr khac dé
tao thanh mét phan tr I&n hon.

Phan (g tao iodoform: phan (rng gilra cac aldehyde, ketone c6
nhém methyl canh nhém carbonyl vé&i iodine trong méi truwérng kiém 142
tao két tia iodoform mau vang.

Phén dng tach: phan rng trong d6 nguyén tir hoac nhém
p | nguyén t& bj téch ra khéi phén tir hop chat hiru co cling voi 115
nguyén tr hodc nhém nguyén tlr khac trong phén tlr do.

Phan irng thé: phan (¢ng trong dé nguyén tr hodc mot nhom
nguyén {r trong phan t&r hiru co bi thay thé béi mét nguyén tir 86
hoac mot nhém nguyén tir khac.

Phén tng trang hop: phan tng két hop lién tiép nhidu phan t& nhé

giébng nhau hodc twong tw nhau tao thanh nhirng phan t& 1&6n hon 97
(polymer).
Thuéc thir Tollens: dung dich chira phirc chat clia ion Ag* voi

T | ammonia c6 cong thirc [Ag(NH,),]JOH duing dé nhan biét nhém 140
chirc aldehyde.
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Nha xudt bdan Gido duc Viét Nam xin trdn trong cdm on
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