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LG1 NOI AU

Cac em hoc sinh than mén!

Rat vui khi duge gip lai cac em trong thé gidi hod hoe diéu ki va diy mau sic!
O mén Hoa hoc 10, cac em di duge lam quen véi phin co sé hoa hoc chung.
bao gom cac chu dé: Cdu tao nguyén tr, Bang tudan hoan cdac nguvén 16 hod
hoc, Lién két hod hoe, Phan tmg oxi hoa — khw, Nang lwong hoa hoc, Tée do
phan tmg hod hoc va mot phan hod hoc vé co: Nguyeén t6 nhém VIIA. Nhirng
phén nay da trang bj cho cac em kién thirc vé co s hoa hoe co tinh logic va
quy ludt cao.

Trong mén Hoa hoe 11, cic em tiép tuc duge lam quen véi mot ndi dung
md&i thude co sé hoa hoe chung 14 Cdn bdng hod hoe. Thong qua chu dé nay.,
cdc em s& biét, hiéu va van dung dwoc nhiing kién thirc lién quan dén phan
irng thuan nghich. nguyén li chu}'én dich can hfing Le Chatelier va mot sb
hé can bang xay ra trong dung dich nude. Cac em ciing duge lam quen voi
cac nguyen to nitrogen, sulfur va cac hop chat cia chung thong qua chu dé
Nitrogen va Sulfur: Trong phan con lai ciia Hoa hoe 11, cac em dwoc lam quen
voi cac cha dé cua hoa hoc him co. bao gém: Dai cuong vé Hod hoc hitu co,
Hydrocarbon, Ddn xudt halogen — Alcohol — Phenol va Hop chat carbonyl
— Carboxylic acid. Khi hoc vé nhitng chi dé nay, cliing véi viée niim bit cac
nguyén tic co ban nhat dé nghién ciru hod hoe hiru co. cic em & biét duoc,
hiéu duoc vé n gmlm nhién hiéu chu }'éu la cac alkane, cac nguyén liéu duge
dung nhiéu trong tfmg hop hitu co la alkene, alkyne, arene: hiéu duoe tinh chat
vit li va cac chuyéu hoa hoa hoc cua cac dan xuit cua hydrocarbon nhu dan
xuét halogen. alcohol. phenol. hop chit carbonyl va carboxylic acid. Nhitng
hiéu biét nay tao tién dé dé cac em nghién ciru. img dung vao thuc tién cude
song, mang lai cude song ngay cang da dang va hitu ich hon. Rat nhiéu diéu
thi vi vé hoa hoc dang ch& don cac em ¢ phia truroc.

Chiic cac em ludn nhiéu niém vui va day cam hirng khi hoc tap mén Hoa hoc,

dé tiép tuc kham pha dwoc nhirng diéu tht vi cua thé gidi xung quanh.
CACTACGIA
HoAMoc 11/ 3 |
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HUGNG DAN SU DUNG SACH

Céc ndi dung trong cudn sach sé dugce trinh bay chu yéu trong hai tuyén: tuyén chinh
va tuyén phy. Tuyén chinh bao gbm toan bd nhitng néi dung chinh ma cac em
can linh héi duoc sau khi hoc xong bai hoc. Tuyén phu duwoc viét song song
vdi tuyén chinh, véi muc dich hé trg, giup cac em nhd, hiéu va van dung dugc
no1 dung trong tu}*én chinh. Ngoai hai tuj.-'én nay, moi bai hoc con co ph:-slm
ma dau. ghi nhé va bai tap sé gitp cac em hudng 61 bai hoc. tom tit ndi dung
bai hoe, cling nhu luyén tap dé cung ¢h. van dung kién thire va ki ning da biét.
Muc tiéu la khi hoc xong moi bai, cac em sé dat duoc nhirng véu cdu néu ra
trong phan dau tién cuia bai: “Hoc xong bai hoc nay, em co thé”.

Sach giao khoa Hoa hoc sir dung hé théng logo dé nhd va dep mdt, gilip céc em
su dung cudn sach duoc dé dang hon.

@) Mé diu

Thuc hién hoat déng md dau sé gilp cac em hudng téi néi dung chinh cda bai.

@ Tra lii cau hoi hoic thio ludn

Thuie hién hoat déng nay gép phén gilp céc em khac sau kién thic & tuyén chinh
tuong ung. Cac em nén doc ki ndi dung tuyén chinh dé hiéu, sau do tra |6 cau hoi.

Céc em can thuc hién dugc tat ca yéu cau clia hoat déng nay.

{ﬂ Thue hinh

Thute hién hoat déng nay gilp cac em kham pha kién thic va rén luyén ki nang
thuc hanh. Cac em can lién hé gida li thuyét vai cac quan sat tir thi nghiém dé thuc
hién hoat ddng nay.

Trong diéu kién khéng thé thiic hién thi nghiém, cé thé thay thé viéc tién hanh
mét s6 thinghiém bang quan sat thi nghiém do hodc video, bang hinh thi nghiém.

Béi véi cic thi nghiém thuc hién trong phong thi nghiém, phai tuan thi tuyét dai
huéng dan cha thay c6 gido. Khong duge dung tay tiép xuc truc tiép vai hod chat. Vai
thi nghiém lam viéc vdi nhiing chat déc hai, dé nd, dé chay, can tuan thii cac canh bao
vé an toan dugc huéng dan trong viéc thuc hién cac thi nghiém nay.

A
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) Luvin tép
P

- Thute hién hoat déng nay gilp cac em nhd, hidu va van dung nhimg néi dung
chinh cua bai hoc, nham luyén tap ndi dung & tuyén chinh tuong ung.

Cac em can thuc hién dugc tat ca yéu cau cla hoat dong nay.

Viin dung
[ Thuc hién hoat dng nay gop phan gidp cac em van dung dugc kién thic, ki nang

da hoc vao thufe tién.
Céc em hay ¢ gang thuc hién dugc nhiéu nhat cac yéu ciu cia hoat dong nay.

Phan nay cung cap thém nhiing théng tin md réng so vdi tuyén chinh. Kién thic
trong phan nay chi cé y nghia doc thém.

@ Kien thic cot 16i

Phan nay tom tat ¢6 dong nhiing kién thuc cot 16i ma cac em can dat dugc sau

mdi bai hoc.

A F 1 5 ] 5 5 T P 3! r ‘A - 2
Phan “Ejién thiec b6 tro” cung cap thém cac kien thirc nham ho tro vice hoc tap cac

ndi dung tuyén chinh dwoe tot hon.,

Phén Bai tip & cudi mdi bai hoc rit quan trong, gitip cac em vin dung kién thirc,
ki niing trong bai hoc & nhiéu mire d khac nhau, trong do bai tip ¢ danh dau sao (*)
la nhimg bai tap kho hon. ¢o tinh van dung cao hon. Cac em hay ¢6 ging lam duge

tt ca bai tap ctia phin nay.

Mong ring cudn sich nay vira I nguoi thiy, vira 1a ngudi ban
thin thiét ciia cic em. Cic em hiy lam theo nhimg chi din trong sich

- s A - - - -
va khong viet, vé viao sich nhé!

HOAHOC 11| 5 |
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Hoc xong bail hoc nay, em ¢é thé:

chuyén dich cdn b.ﬁng

. sudt dén can bing hod hoc.

---------------------------------------------

CAN BANG HOA HOC

" MG AU VE CAN BANG HOA HOC

o Trinh bay duoce khai niém phan img thudn nghich va trang thai cdn
bang cua mdt phan tmg thuan nghn:h

« Viét dwpe biéu thire héng s6 can bang (K- cuia phan img thudn nghich.
« Thuc hién dugc thi nghiém nghién ciru anh huong cua nhiét do 1o

« Vin dung duoc nguyeén li chuyén dich cin bang Le Chatelier
(Lo Sa-to-li-¢) de giai thich anh huong cua nhiét dé, néng do, dap

(1) Khi NO, (mau nau do) lién tue chuyén hoa thanh khi N,O, (Khong mau) va
nguoe lai, tai mot di¢u kién xac dinh. Tai diéu kién nay, khi NO, ciing nhu khi

N,O, trong cac binh riéng biét (Hinh 1.1), sau mot thoi gian déu chuyén thanh
hén hop khi ¢6 thanh phan nhu nhau va ldmng dbi theo thoi gian.

XX 23

*?» ..@@
¢ )’ — ‘m.
ARZ2) 3 @

NO, NO,wvi N5Oy

Hinh 1.1. Sy bién doi NO, va N,0,

23 2G|
og &9

3 83

N:D.i

Tai thoi diém hon hop khi trong hai binh ¢6 thanh phan nhu nhau, ¢6 phan ing

dién ra trong hai binh nay hay khéng?

@) KHAI NIEM PHAN UNG THUAN NGHICH VA TRANG THAI CAN BANG

Trong thye t€, nhi¢u phan (g khong chi dién ra theo mét chiéu ma dong thoi theo ca

hai chiéu, chiéu thuan va chicu nghich.

(f;" 7 HOA HOC 11

Doc ban mai nhat trén hoc10.vn

Ban sach mau



Vidu1) Ny +3H (@) =2NH,(® (1)

Chiéu tir trai san g phai (chiéu cac chat ban dau tao thanh

chat san pham) duoc goi la chiéu thuan.

Chiéu tir phai sang trai (chiéu cdc chat san pham tao thanh
chiit ban diu) duoc goi la chiéu nghich.

Do viy, phan tng (1) duoe goi la phan ing thuan nghich.

Phan img thugn nghich la phan img trong do o ciing diéu
kién, xay ra dong thoi s chuvén chdt phan img thanh chdt

san phdm va su chuyén chat san phdam thanh chat phan img.

Xem xét phan tng thuan nghich o khia canh téc dé phan
ung qua vi du dud day.

Vidu2/) Khi tron mét luong hydrogen (chét khi khong
mau) van mot lugng 1odine (dang hot, mau tim) trong mot
binh thuy tinh kin va giit & nhiét do khoang 400 °C, hai
chit nay phan (ng véi nhau dé tao thanh hydrogen iodide
(HI. chat khi khong mau). Hién twong quan sat duoce la
mau tim cua hon hop trong binh nhat dan theo thoi gian:
nhung dén mét théi diém nao do. mau tim caa hén hop
khi khong b1 nhat thém nira.

Qua trinh trén duge thé hién qua phan rng thuin nghich:

Hy(g) + 1(g)==2HI(g) (2)

Trong trirong hop nay, cac phan trng thuin va phan irng
nghich cia (2) déu 1a phan tmg don gian nén toe do cua
phan irng thuan va phan img nghich twong trng nhu sau:

v,=kCyC, (3a)

v=k Ci (3b)

Trong do, kl va ku trong (g la hiing s6 toc do cia phan
ung thuin va phan ing nghich; C,, C, va C lan luot

la ndng do mol cua cac chat twong ng.

Boc ban moi nhat trén hoc10.vn
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' Phan tmg moét chiéu li phan
(g chi xay ra theo chicu chat |
' phan {mg bién d6i thanh chat |
' san pham, vi du:

| Fe(s) + 2HCl(ag) — FeCls(ag) +
Hy(g)

: Trong cling dicu kién, FeCl, (ag) §
' va Hy(g) khong thé bién dbi lai |
+ thanh Fe(s) va HCl(ag) durre.

®

1. Hay néu mot s vi du vé

phan dng thudn nghich
ma em biét.

o

'
1.Phan ung thuan nghich
€6 xay ra hoan toan dugc
khéng? Vi sao?

l@

2. Xét Vidu

a) Gidi thich vi sao mau tim
clia hon hop khilai nhat dan
so vdi lic madi bat dau tron
hai khi H; va |; véi nhau.

b) Sau mot khoang thai gian,
mau tim cta hén hop khéng
thay déi, ching t& néng dé
cuia chit nao khéng thay déi?

HoOAHOC 11| T
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3. Cho hai dé thi (a) va (b)
dudi day. M6i dé thi biéu
dién su thay déi téc do
phan (ng thuan va téc
d6 phan (ng nghich theo

thdi gian.

2

=

z

[= 8

g

0

X Thi gian'}
(a)

o™

5

i

&

g

i s
{b} i gian

Hay cho biét d6 thi nao thé
hién ddng Vi du 2. Budng
mau xanh trong d6 thi dé
biéu dien téc d6 phan Ung
thuan hay téc dé phan ung
nghich?

@

4.V sa0 gia tri % la mét hang

L]

s6 & nhiét d6 xac dinh?

i !

( 8 7 Hoh Hoc 11

o Tai thoi diém ban du, ngay khi viea moi tron I 5 va I: voi
nhau, chua co HI tao thanh nén m'hmg d6 chat nay h:ing 0,
do vay, ban dau v = 0. Trong khi do. khi mai trén von nhau,
nong do cua H, val, la lon nhét nén v, la lon nhdt. Nong
do cua 1, lon nhat nén mau tim cua hon hop la dam nhat.

« Sau khi trén hai khi, phan rng thuan dién ra. nfmg do
H, va I, giam dan nén v, giam ddn. mau tim cta hon
hop ciing nhat dén. Trong khi do, lwong HI sinh ra theo
phan tmg thuin cang nhiéu va nong do HI ting. nén v
téing ddn.

« Sau mot khoang thoi gian nhdt dinh, téc do cua phan
ng thuan bing toc do cia phan ing nghich:

v, =0 (4)

Khi do, ta n6i phan g (2) da dat trang thai cén bing.

Thay (3a), (3b) vao (4). ta dugc:

k, Cy, C,: kG

Ca 4k

L
—_— 5
CH-,CI-. k:l { :]

=)

Biéu thirc (5) im g voi trang thai cua phan g thuan nghich
ma tai do toe do phan (g thuan va nghich 1 bing nhau: gia
tri ctia biéu thire (3)1a mot hﬁng 50 tai motnhiét do xac dinh.
Trang thdi can bang cua phan img thudn nghich la trang thai
ma toc dé phan img thudn bang toc do phan ting nghich.
Trong Vi du 2. mau tim ctia hén hop khéng bi nhat thém.,
chirng to nf‘mg d6 cua I, khong thay déi nira. Luc nay, he dat
161 trang thai cin bing. thoa man biéu thire (4) va do viy
nong do cua H, va HI tai trang thai cin bing khong thay doi
nira. Tuy nhién, & trang thai can bing. phan img thuén va
phan g nghich van tiép dién vai toe do bing nhau nhung
nong dé ciia mot chit bit ki trong phén tmg khéng déi la do
lwrong mat di va lwrgng sinh ra chit do la bing nhau.

Nhur viy. can bing hoa hoc la can bing dong.

Boc ban moi nhat trén hoc10.vn Ban sach mau



(D) BIEU THUC HANG SO CAN BANG VA Y NGHIA

1. Biéu thiic hang sd can bang
Véi mot phan Gng thuan nghich bét ki, chiang han:

aA +bB =mM + nN
Khi phan img & trang tha can bing, ta co:
CyCr _ - )
Cﬂ Ch c ’
A™B

K. dugce goi la hin g sb cin bf:ing (tinh theo 11$ng dé mol):
gia tri cua K_ chi phu thugc vao ban chat cua cac chat
trong can bfing va nhiét dol.

Luu v: Néng dé cua cac chit trong biéu thire (6) phai la
nong do mol ¢ trang thdi can bang, chi xét nhimg chat
o thé khi hodc chét tan trong dung dich. Dé nhin manh
diéu nay. nguoi ta hay st dung ki hiéu [X] dé chi ndng
do cta chit X & trang thai can bing. Khi dé. biéu thirc
(6) duoc viét lai nhu sau:

[MI"IN]" _
] s C
[AT[B]
Diy duoc goi la biéu thirc hing sé cin bing K.

(7)

2. Y nghia ciia bidu thiic hing s& cén bing
s nghia biéu thirc hin 2 s6 can bﬁng thé hién qua mot so
vi du sau.

' Cho cin bing hoa hoc:

N,(g) + 3H(g) == 2NH,(g).
Tinh nong dé mol cua NH, ¢ trang thai cén bang (nong do
cén bang cua NH,). Biét ring & 472 °C, nong do cin bing
cua N, va H, lan lugt 1a 0,0402 M va 0,1200 M: hing s6
can biang K _1a 0,1050.

[1] Doi véi phan img c6 chat rin tham gia, trong cong thire tinh
hing 56 cin bing K, khéng bi¢u dién nong dé chat rin.

[2] Théng thuomg. khi khong noi tan nhigt do thi cac gia tri cua
hing s6 can bing duee hiéu la & 25 °C.

Boc ban moi nhat trén hoc10.vn
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i b, m, n lan luot 13 hé so ti |
'lu'{_mg tiromg Umg clla cac chat
' A, B, M. N trong phweng trinh
| hoa hoc; kva k, 1a hing s6 toc
1 d6 cua phan tmg thuin vi phan

ung nghu.h C.C,C,C Ian
‘hrcrf. la ﬂOl'Iﬂ dﬂ mul cu.u cic
ichat A, B, M. N,

'\_............---........ -

®

5.Viét biéu thuc hang sé

can bang K_ cho phén ting
thuan nghich:

alN 2{9} + EHE{g} = 2NH,(g)

b) CaCO, (s)=—Ca0(s) + CO,(g)

6. Viét biéu thuic hang s6 can
bang K_ cho phén ung (*),
(**) duai day.

H,(9) + 1,(g) = 2HI(g) (*)
%H2[91+%I2[9]==HI[9H"1

Theo em, gia tri hai hang
s6 can bang nay c6 bang
nhau khéng?

2.?rong cong  nghiép,
hydrogen dugc san xuat
tlf phan dng:

CH,(g)+H,0lg)==3H,(g)+ COlg)
a) Tinh hang sé can bang
K. cta phan ung trén &
760°C,
Biét & nhiét dd nay, tat ca
cac chat déu & thé khi va
néng d¢ mol cia CH,, H,0,
H. va CO & trang thai can
bang ldn lugt 3 0,126 M;
0,242 M; 1,150 M va 0,126 M.
b*) (J 760 °C, gia sif ban dau
chi ¢c6 CH, va H,O <6
néng dé bang nhau va
bang x M. Xac dinh x, biét
nbng dé clia H, & trang
thai can bang la 0,6 M.

HOA HOC 11 *J._'
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.Hay cho biét trong cong

[

nghiép, dé thu dugc nhiéu
NH, hon thi can tang hay
gidm ndng dé N, va H,.

.0 co s B |

Hang s6 can bang lan (hay
i nhd) chi cho biét phan ing
! thuan dién ra thuan lgi hay .

! khéng thuan lgi ma khéng |

' cho biét thoi gian dat dén |
| trang thdi can béng la |
' nhanh hay cham.

T

ol
e

(10

I
i
[
B
i
i
¥

Hai acid HA va HE clung
néng d6 ban dau 1a 0,5 M,
phan li trong nudc theo
cac can bang:

HA==H* + A"

HB ==H* +B-

Véi cac hing 56 can bang
(hay goi la hang s& phan
li acid) tuong Ung la
Ketrm = 0.2 va Kegpg = 0,1

Tinh ndng dé H* cla mai
dung dich acid. Rut ra két
ludn vé méi lién hé gila db
manh cla acid véi db ldn
cla hang sé phan li acid.
Biét rang acid cang manh
khi cang dé tao ra H*.

HOA HOC 11
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Biéu thirc hiing s6 cén bing cua phan ang

NA(8) + 3Hy(€)= 2NH (@) Ia K, = —ra)

e )
[N,][H,]
Thay ) lrong ng vao biéu thirc trén. ta duoe:

[NH,]*
0,0402.(0,1200)*

=0.1050 = |NH5] = 0,00270 M.
Nhu viy. ¢o thé tinh duoc m:;mg do cén bfing cua NH, tir

biéu thire hiang s6 can bang.

Vidud) 025 °C, hing s6 can bing K_ ctia phan tng
H,(g) + Br,(g) = 2HBr(g) la rat lon, khoang 1.9.10".

Diéu nay co nghia, ta1 25 °C, kh1 phan tng dat trang tha
cén bin g nﬁng dé cia HBr 1ém hon rit nhiéu so vai nfmg do
cua H, va Br,, phan tng thuin dién ra thuén loi hon phan
irng néhiah nén hau nhu céc chét diu phan g hét dé tao
san pham.

Trong khi do, ciing & 25 °C, hing s6 can biing ciia phan
irng N»(g) + O5(g) =2NO(g) la rat nho, khoang 4,1.10*,

Diéu nay ¢6 nghia, tai 25 °C, khi phan ung dat trang thai
can hang lmng d6 cua NO nho hon rat nhiéu so véi nnng
do cua N5 va O, phan rng thuan dién ra kém thuin loi
hon phan {mg nghich rat nhiéu nén hau nhu cac chit
tham gia phan trng rét it bi tiéu hao.

Nhu viy, dua vao dé 16n cua hing sé cin bing co thé
biét duge nong do cua chat tham gia hay chat san pham
la chiém wu thé ¢ trang thai cin bing, ciing nhu phan ing
thudn ¢ xay ra thudn loi hay khong. Mot cach gan ding;

- Néu phan g thuin nghich ¢6 K rit Ion so véi 1 thi
phan img thuan dién ra thuan loi hon rat nhiéu so véi
phan tmg nghich; cic chit & trang thai can bing chu véu
la chét san pham.

« Néu phan tng thuan nghich co K- rat nho so véi 1 thi
phan ting thuéan dién ra kém thuin loi hon rit nhiéu so
v6i phan tng nghich; cac chat ¢ trang thai can bing
chu yéu 1a chit ban dau,

Ban sach mau



3. Methanol (CH;0OH) la nguyén liéu quan trong trong céng
nghiép hoa hoc, Dua vao hang s6 can bang cla cac phan ing
& 25 °C, hay lua chon phan ting thich hop dé diéu ché CH;0H.
Giai thich.
CO(g) + 2HJ(g) = CH;OH(g) Ko=2,26.10" (1)
CO,(g) + 3H,(g) == CH;OH(g) + H,0lg) K =8,27.10" (2)

@ ANH HUGNG '[:UA NHlET Dﬂ NONG Dﬂ
VA AP SUAT DEN CAN BANG HOA HOC
O trang thai cén bing. phan ¢mg thuan va phan {(mg nghich
van tiép tuc dién ra véi toe dd hz"mg nhau nén nﬁng dé cac chat
trong c¢in bing la khong doi & mot nhiét d(") xac dinh. Khi thay
dm dqu kién phan trng (nhu nhiét do. mmg do. ap sudt,...),
nong do can bing cia cac chat ¢o thay doi hay khong?

'Bién  thién  enthalpy  cna |

1. Anh hung ciia nhiét dj t6i can bang hod hoc Eph.in tmg thuin vi bicn thién
& Emtha]p}r cua phan tmg nghich
trong phan tmg (8) co gid tri |

Thinghiém 1. h.mg nhau nhimg nguge diu :

Chuén bi: Ba dng nghiém (1), (2), (3) chifa NO, (€6 mau giéng {I.-m ltrl.':l't Ia SE kIva 58 kI). :
nhau), mét c8c nuée ndng (70 - 80 °C) va mét cde nude da, IIIERSRERARssssss st g
Ti€n hanh: Ong nghiém thir nhat (1) duoc dé & nhiét do phong y

(khoadng 25 °C). Ong nghiém thd hai (2) duge nhing vao céc ".:__@

nudic néng. Ong nghiém thit ba (3) duge nhing vao cdc nudc da. 8.Tu Thi nghiém 1, hay cho
Yéu cau: Quan sét hién tugng va giai thich. biét:

Biét NO, cé thé chuyén hod thanh N0, theo phan (ing thuan a) Dya vao diu hiéu nao dé
va nguoc lai N,O, ¢cé thé chuyén lai thanh NO, theo phan ting biét trang thai can bing
nghich. Qua trinh nay dugc biéu dién theo phan ung thuan clia phan ting (8) bi chuyén
gnich sats dich khi thay d6i nhiét do.

2NOy(g) = N;O4lg) AHu=-58Kk (8)

mau ndu déd  khéng mau

b*) Khi tdng nhiét d6 hoac

gidm nhiét dé, can bang
Chu ¥ an toan: Khi NO; ddc nén tranh hit phai khi NO;. Nén chuyén dich theo chiéu

lam thi nghiém nay trong tu hut. thu nhiét hay tod nhiét?
Tir thi nghiém trén ¢6 thé rut ra cac nhin xét sau day:
« Can bang (8) bi pha v& (bi chuyén dich) khi thay déi nhiét do.
+ Khi tang nhiét do, ciin bing chuyén dich theo chiéu nghich, tao ra NO, nén hon hop
¢O mau niu dam hon.
« Khi ha nhiét do. cin bing chuyén dich theo chiéu thuén. tao ra N,O, nén hén hop

tro nén nhat mau hon.

HOA HOC 11 | 11
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4, Dya vao thi nghiém 2,
cho biét khi ting nhiét
dé thi can bang (9)
chuyén dich theo chiéu
thuan hay chiéu nghich?

f’\@f‘
5.Can béng sau chuyén dich
theo chiéu nao khi tang
nhiét do?
250,(g) + O,(g) == 25041(q)
A ML =-1978 k.

@

9. Can bang 2NO,(g)==N,0,(g)
chuyén dich theo chiéu nao
khi ting ap suat cia hon
hgp (bang cach nén hoén
hgp) & diéu kién nhiét do
khang déi. Biét rang ap suat
ti 1& vdi s mol chat khi.

(12 | HoA Hoc 11
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2N

Thi nghiém 2.

Chuén bij: CH;COONa tinh thé; ng nghiém, coc thuy tinh.
Tién hanh: Cho mot thia thuy tinh tinh thé sodium acetate
(CH,COONa) vao éng nghiém A chia khoang 5 mL nudc cat,
lac déu cho tan hét, r6i thém vao 6ng nghiém 2 - 3 giot chat
chi thi phenolphthalein. Rét khoang mét nifa dung dich tir
éng nghiém A sang 6ng nghiém B, sau d6 dat éng nghiém B
vao mét coc nudic nong (khoang 70 °C - 80 °C). Sau khoang 2
phut, quan sat va so sanh mau sac ctia dung dich trong hai éng
nghiém A va B.

Cho biét gilta ion acetate va nudc cd phan Ung thuan nghich
sau: CH;COO™ + H,0 == CH3;COOH + OH- (9)

Yéu cdu: Thao luan vé chiéu chuyén dich can bang trén khi
nhiét dé tang lén.

2. Nguyén li chuyén dich cdn bing Le Chatelier

Céc thi nghiém néu trén cho thay ring. khi m6t phan {mg
thudn nghich & trang thai can bang. néu thay doi nhiét do
thi cin biing cii s& bi phd v&, ¢in bing mdi dwoe hinh thanh
theo chiéu lam giam su thay ddi nhiét dé do. Ta goi déy 14 sir

chuvén dich edn bang (tr can bang citi sang can bang mon).

Vidy 5) Cin bing 2NO,(g)==N,0,(g)co phan tmg thuén
la toa nhiét (lam tang nhiét d6 moéi tnrong), phan ng

nghich 1a thu nhiét (lam giam nhiét d6 mén trromg). Kh
tang nhiét do. can bang chuyén dich theo chiéu chong lai
sir thay doi do, nghia la theo chiéu lam giam nhiét do, do
la chiéu nghich. Nguoe lai. khi giam nhiét do, cin bing
sé dich chuyén theo chiéu lam ting nhiét do, do chinh la
chiéu thudn.

Le Chatelier (1850 — 1936, nha Hoa hoc nguo Phap) da
kham pha ra ring, khéng chi su thay déi vé nhiét do, ma
ca su thay doi ap suat (néu trong phan (ng co chat khi) va
nong do ciing lam chuyén dich cin bing. Ong phat biéu
mot cach tong quat nhu sau: M@t phan timg thudn nghich
dang o trang thai can bing khi chiu tde dong tir bén ngoai
nhe bién doi nhiét do, nong do hay dap sudt thi cdn bang sé
chuvén dich theo chiéu lam giam téac du:mg bén ngoai do.
Phat biéu nay duge goi languyén i L-hll'\, ¢n dich cén hanu
Le Lhatellﬂr. Pay la mot nguyén li rat quan trong dwoc
img dung nhiéu trong thye tién.

Ban sach mau



Chat xiic tac lam ting dong thai toe dé phan ing thuan va
phan (g nghich nhu nhau, do d6 khong lam chuyén dich
can bang hoa hoc.

|Vi du ﬁ;] Su ho hip cia con nguoi lién quan dén phan
img sau: Hb(ag) + O,(g) == HbO,(aq)

Trong do. phan tr hemoglobin (Hb) sé hip thu oxygen &
phoi dé tao ra HbO,.

O nhitng nguoi bénh ma s ho h:flp trd nén kho khin, nguom
bénh thuong dwoc sir dung O, néng d6 cao hon binh throng
de tho. Kl do. can bing chuyén dich theo chicu lam giam
nong do O,, do la chiéu thuén. tao ra nhiéu HbO, hom.

Vidu 7/ Phurong trinh hod hoe cia phan trng nung véi

nhu sau:

CaCOy(s)=CaO(s) + COL(g)  AH’=1792kJ

Dé thu dugc nhiéu véi song (CaO) hon, ching ta cin
phai lam can bing chuyén dich theo chiéu thuan theo

cac cich sau:

+ Tang nhiét d6 dé can bing chuyén dich theo chiéu thu
nhiét (lam giam nhigt do).

» Thiét ké dé khi CO, thoat ra khoi 1o nhanh hon (nghia la
lam giam nong dé CO, nhanh hon) dé ¢in bing chuyén
dich theo chiéu thuan. la chiéu lam ting néng do CO,
dé chong lai sir giam nong dé do CO, thoat ra khoi 10,

Vi du 3], Methanol (CH;OH) duoc téng hgp trong cong
nghiép theo phan irng sau: CO(g) + 2H,(g) = CH,OH(g).

Trong thue té.n guoi ta thuc hién phan ing nay o ap suit
cao. khoang 50 bar — 100 bar (ap suét khi quyén khoang
1.01 bar). O ap suat cao. cén bang chuyén dich theo chiéu
thuén, la chiéu lam giam s6 mol khi (lam giam ap sudt).

Boc ban moi nhat trén hoc10.vn

2.Qué trinh téng hap NH,
trong cong nghiép tirN; va
H, nén thuc hién & 4p sudt
cao hay ap sudt thap? Giai
thich. Tim hiéu théng tin,
cho biét phan tng téng
hop NH; @ cdc nha may
thuéng duge thuc hién &
ap suat nao.

3.Thanh phan chinh cla
tinh dau chudi la ester
CH,COOCH,CH,CH(CH,),.
Pé thu dugc hon hgp chat
chiia nhiéu ester nay thi
cin thay dédi néng do céc
chat nhu thé nao trong can
bang:

CH,COOH(aq) + ROH(ag) ==

CH,CHOOR(ag) + H,0()
Vi R & (CH3),CHCH,CH,.

b

l‘ @ ____________ v

| Co thé chung ta la mét he

; théng hoan hdo vdi rat
i nhiéu qua trinh dugc coi nhu
' & trang thai can bing. Su
' mét can bang & mot vai qua
trinh ndo dé sé khién con
' ngudi bi bénh. Ching han,
| néu lugng dudng trong co|
| thé dude sinh ra nhiéu han |
' binh thuéng, con ngudi sé bi ;
' bénh déi thao dudng.

T day <6 thé hiéu vi sao
‘ching ta phai uéng du
' luong nudc, vi sao chung ta
' phai an udng day di va diéu
- dé, vi sao nhiét dd cathé con .
' ngudi néi chung duy tri én |
 dinh (khoang 37 °C). !

1
-
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* Phan dng thuan nghich 14 phan Ung trong dé & cung diéu kién, xay ra déng thai su chuyén
chat phan tng thanh chat san pham va su chuyén chat san pham thanh chat phan dng.

* Trang thai can bang cla phan (ing thuan nghich |a trang thai ma téc d6 cla phan dng thuan
béng téc dd cla phan (ing nghich.

* Mét phén ting thuan nghich bat ki, chdng han aA + bB == mM + nN tai trang thai can bing
c6 biéu thic hdng s6 can bang nhu sau:

[MJ"[N]*
[AT'[BP
Trong d6, A, B, M, N la nhiing chat khi hodc chat tan trong dung dich.

* Nguyén li chuyén dich can bang Le Chatelier: M&t phan ting thuan nghich dang & trang thai
can bang khi chiu tac déng tif bén ngoai nhu bién déi nhiét dé, ap suét hay néng dé thi can
béng sé chuyén dich theo chiéu lam glém téc dong bén ngnhl doé.

E—— m—

K=

N\,

Bai 1. Phat biéu nio sau diy vé mét phan img thuéin nghich tai trang thai cin bing la sai?
A. Tbe do ciia phan tmg thuan bing tée do cua phan tng nghich.
B. Néng do cua tat ca cac chat trong hdn hop phan tng la khong doi.

C. Néng dé mol cua chit phan tmg luén bing ndng do mol cua chét san phim
phan trng.
D. Phan tmg thuén va phan {ing nghich van dién ra.

Bai 2. Cho 0.4 mol 80, va 0.6 mol O, vao mét binh dung tich 1 lit duoe gitt & mot
nhiét do khéng doi. Phan g trong binh xay ra nhu sau:

2804(g) + O4(g) = 2580,(g)

Khi phan @ng dat dén trang thai can bang. lwong SO trong binh 1a 0.3 mol. Tinh
hiing s6 can bing K_ cua phan img tong hop SO; & nhiét dé trén.

Bai 3. Nhii da dwoc hinh thanh trong cac hang déng lién quan dén cén bing sau day:
Ca(HCO;)y(ag) = CaCO4(s) + CO(ag) + H,O())
Néu ndng dé CO, hoa tan trong nude ting 1én thi ¢6 thuén lgi cho sy hinh thanh
nhii da hay khong? Giai thich.
l-l Hnﬁ. HOA HOC 11
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SU DIEN LI TRONG DUNG DICH ledc
THUYET BRGNSTED — LOWRY VE ACID — BASE

Ht_:-t: xong bai hoc nay, em cé thé:

« Néu dwge khdi nigm su dién Ii, chdt dién li, chdt khong dién li,

« Trinh bay dugc thuyét Bronsted — Lowry (Bron-stet - Lau-ri) vé acid - base.

« Trinh bay dwoc ¥ nghia thue tién cdn bing trong dung dich mrdc cuia
ion AF*, Fe** va C U;‘.

I
i
]
I
L
I
I
¥
i
(]
I
!
I
i

() QuansitHinh2lembay r
néu nhimg sy khac nhau Ca;) Dung dich chat \ \ _r’i} Dung dich chit ™
o nde e fiw dién li . khéng dienli
gita chat dién I va chat ¢ S >r___£__ b

khong dién 1.

Hinh 2.1. Minh hoa dung dich chat dién li
vi dung dich chat khéng dién li

@) sU DIEN LI, CHAT PIEN LI VA CHAT KHONG DIEN LI

Trong doi song thuémg ngay ¢ rat nhidu qua trinh hoa tan
cac chit vao nudc, chﬁng han hoa tan mudi in vao nudc
hay hoa tan duong kinh (C,H-,0,,) vao nuoc. Viy co su
khac biét co ban nao khi mudi in va duéng tan trong nwéc?
Chiing ta ciing tim hiéu van dé nay thong qua viée quan
sat thi nghiém duogce bo tri nhu sau: Thiét lap b dung cu
gé-m mot ngufjn dién la hai vién pin nbi tiép vot bong den,
hai dau mach dién n61 véi hai thanh kim loai khéng cham
nhau, dugc dat trong mot che thuy tinh ¢hira nuwdc mudi
hodc nurde dwong (Hinh 2.2).

s o |

I e
a) b)
Hinh 2.2. Thi nghiém vi dung dich nrde muoi (a) va nude dutmg (b)

Doc ban méi nhat trén hoc10.vn

IR ) EM CO BIET E—

Nudic 1a dung méi phé bién |
va quan trong nhat ddi:
v&i su séng trén hanh tinh |
E chiing ta. Nudc dugc coi la i
| mét trong cac dau hiéu cla
su séng. Trong bét ki sinh |
) vat séng nao clng déu thay
suf ©O mat clia nudc vi nudc
: |4 méi truéing cho rat nhiéu |
Lzhén ting hoa hoc.

Ban chat cia dnng dlr;n Ia
dong chuyén doi co hurdmg
cua cac hat mang dién nhu
electron (vi du trong kim
loar) hodc 1on (vi du tmng
dung dich, trong mudi néng

s R

R

HOA HOC 11 | :‘:"1
7 \19)
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) Két qua quan sat: Céc trong bo dung cu thi nghiém trén ding
' mio'c muoi thi bong dén sang, con coc diung nude diong thi
béng dén khong sang. Nl viy, ¢6 su khac nhau vé tinh dan
¢4ng ching 16 tinh chat  dién ctia dung dich mudi dn va dung dich duimg. Nude muoi
VAL Ik not e ey i dalm dién ching to trong dllmg dich co chlua cac hat mang
chdt tan? dién chuyén dong wr do, do chinh la cac 1on. Vay mud dn
khi tan trong nude s€ phan li thanh cac 1on. Nguoe lai, duomg
tan trong nurée khéng tao ra cic ion nén dung dich khéng dan
; f@\1¥ dl@-’lll. " &
Khi hoa tan mudi dn va duong kinh vao nude, dién ra cac
qua trinh nhu sau:

1.Trong thi nghiém trén,
dén sang hay khéng

1. Dy doan trong thi nghiém
trén, céc thuy tinh chia
nudc nguyén chét thi dén NaCl(s) — Na'(aq) + Cl (aq) (1

sing hay khong. C, H,0, (s)— CH, O, (aq) 2)

17 aE

Qua trinh phdn li cac chat khi tan trong nudéc thanh cdc
ion dwpe goi la sw dién Ii. Chat dién li la chat khi tan

P trong nudc phdn li thanh cac ion. C hit khong dién Ii la
@x’ chdt khi tan trong nmude khong phan li thanh cde ion.
2.Tim hiéu va cho biét nhiing

Nhu vay, qua trinh (1) m6 ta sy dién li va duoc goi la
phuong trinh dién Ii cia muti ﬁn.rhr‘lufiri dn thudce loar chat
dién li. duwdmg kinh thude loai chat khong dién 11

chat nao sau day thuéc loai
chat dién li: HCl, Fe, BaCl,,
Ca(OH),, CH,COOH, O,

Trong thye té. ngudi ta thay ring:

« Hau hét cac acid, base va mudi tan duoc trong nude
thudc loar chat dién .

« Rat nhiéu chat hiru co tan dwgce trong nuréic nhu duong
saccharose (C H,,0, ), ethanol, glycerol,... 1a nhung
chit khong dién .

Nude dong vai tro quan trong trong su dién li cia mot chat. Piéu nay duoe giai thich boi
nudc la phan tr phin cue (cic nguyén tr H mang mot phan dién tich duong vi nguyén
fir O mang mot phan dién tich Aam) nén khi hoa tan mét chat dién li vao num: Xuit hién
twong tac cua nuoe var eac 1on. Twong tac nay sé birt cac 1on khor tinh thé (hodc phan
ir) dé tan vao nudc.

Hinh 2.3. Vai tro cua nwée trong sy dign 1t NaCl
P
(1 6 || HOA HOC 11

Boc ban moi nhat trén hoc10.vn Ban sach mau



(1) THUYET BRONSTED - LOWRY VE ACID - BASE
1. Thuyét Bronsted — Lowry vé acid — base

Nam 1923, Bronsted va Lowry da dé xuat thuyét vé acid _oooecomememosmsummmnn

— base nhu sau: Acid la nhiing chit c¢é kha nang cho H*, | Theo thuyét  Arrhenius

5 ~ ..: ¥ . - - : .dl._n -_t.. df" h-
base la nhitng chdt co kha nang nhan H". | ( ;rﬁ_m By ukis-Shch e
. chat khi tan trong mecc

. HCI phan i trong nude theo phuong trinh sau: | i iea (ki) -bese

. la nhimg chat khi tan trong
| nuoc phdn li ra OH".

S = s "

HCl — H* + Cl (3a) J

Trong thuc té. H™ khong ton tair doc lap trong nude ma dé

dang két hop voi H,O dé tao thanh ion H ,O" (hydronium) )

nén sy phan li cua HCI trong nuwdce duoc viet lai dudi dang: ]

2.0 qua trinh (3b), nuéc
HCl + H,O0 —H 0"+ Cl (3b) déng vai tro la acid hay
; : ; . basze? Vi sao?
Theo thuyét Bronsted — Lowry, HCI la acid. Pé don gian,

trong dung méi nudce, sw phén li cua HCI duoc viét dudi

dang (3a).
ﬁmmnnia (NH,) khi tan trong nude co phan tmg
VO nirde:
NH, + HO = NH, + OH" (4) >
3.Trong can bang (4), hay
Trong phan img thuan cia (4), H,O di nhuong H* cho chi ra hai acid va hai base.

NH, nén dong vai tro la acid, con NH, nhan H™ tr H,O Giai thich.
nén dong vai tro la base.

Trong dung dich nudc cua acetic acid
(CH,COOH) ton tai cin bing sau:
CH,COOH + H,O==H,0"+ CH,COO" (5)

. = . . .| Cap CH,COOH/ CH,COO |
['heo phan img thuan, CH,COOH dong vai tro acid con ' goi 1a cap acid/ base lién |

H O dong vai tro base: theo phan trng nghich. H O" dong

vai tro acid con CH,COO™ dong vai tro base.

(@
3 Dua vao can bang (4) va (5), hay giai thich vi sao H,O dugc

cho la chat ¢6 tinh ludng tinh (la chat vira co tinh acid, vita
¢t tinh base).

Hod Hoc 11 )| 1 ‘;‘"__;
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2. Acid manh/ base manh va acid yéu/ base yéu

Theo thuyét Bronsted — Lowry., HCI va CH,;COOH déu
la acid: tuy nhién. ¢o s khac nhau khi viét phuong trinh

dién li:
HCl — H" + Cl (3a)
CH,COOH == CH;COO~ + H*  (6)
fﬂ:@,} . h‘?ﬁi ténﬁ lTlI'_‘lll ::hié}l (—=) t".rhﬁa.} uu\,, n L_-:;hia: Day |£1'{_|u£1
4. Cho cic ehit sau: HBE Hi trinh mét chiéu va HCI phin 1i hoan toan trong nwdc!'),
H,S, KOH. Hay phan ]m: nghia la khong con phan tr HCI trong dung dich.

ching thanh acid manh,  « Mii tén thuin nghich (==) & (6) ¢6 v nghia: Déy 1a qua

base manh, acid yéu va trinh thuan nghich va CH;COOH khong phan i hoan
base yéu.

toan trong nude, nghia la trong dung dich vin ¢6 ca
phin tr CH,COOH ciing cac 1on CH,COO™ va H™.
Tir sw phan li hoan toan va khong hoan toan cua acid
va base trong nude, mit ra dac diém: Acid manh va base
manh phdn li hoan toan trong nudc (nén khong ton teit
dang phan tw frong nuoc). Acid yé::r va base yéu phan li

——————————————————————————

| NHj la mot base véu, NH
1 . ]
! la mat acid yéu,

Gasasensasssssasancs v Cic acid HCI, HNO, H,80,.... li acid manh va
cic base NaOH, Ba(OH),. Ca(OH),.... 1a base manh.
Cac acid CH,COOH, H,CO;. H,80,.... la acid yéu va cac
gde acid rong tmg CH,COO", CO5 . SO; ... li base.

-

mét phan trong mude.

) Theo thuyét Bronsted — Lowry, nhiéu ion nhu Fe*, Al*,
COY ... s& déng vai tro la acid hodc base trong nudc,

4.Trong cac can béang (7), a , : ]
(8a) va (8b), xdc dinh cac DOl chung tac dung mét phan vor nude. Vi du:

i e Al* +3H,0 = AI(OH), + 3H' (7
CO; +H,0=HCO; +OH (8a)
HCO; +H,0 =H,CO, + OH (8b)

Cac phan tng (7). (8a) va (8b) con dugce goi la phan (rng
thuy phén (téc dung véi nude) cua ion AP va ion CO;
Phan tmg thuy phéan cua nhitng ion nay ¢6 nhiéu y nghia

trong thue tién.

[1] Trong thye té, HCI phin 1i hoan toan trong nwée & moi nong do.
P
(18 | Hod Hoc 11
l.__‘-.
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Vidu 5/ Phén nhom kali (hay phén chua) co céng thire
KAI(SO,), 12H,0, trong nudc bi phan li hoan toan theo
phuong trinh:

KAI(SO,), 12H,0 — K*+Al* +280; + 12H,0

Chat nay thuong dwgce ding dé lam trong nwde va lam
chit cAm mau trong edng nghiép nhuém, in bai ion Al*
tao ra AI(OH), theo phan tmg (7) & dang két tua keo,... co
kha ning hap phu cac chat roi ling xudng day bé hodc giin
VAo soi vai can nhudm.

|

ﬁ —

Tuong tu Vi du 5, hay cho
biét dung dich phén sét
(NH,Fe(SO,) 12H.0) c6 méi
trudng acid hay base. Giai
thich. Vi sao ngudi ta co thé
ding phén sat dé loai bo cac
chat lg liing trong nudce?

Sodium carbonate (Na,CO;) co rit nhiéu tng dung, ching han trong céng
nghiép san xudt chat tiy nra. Ban than dung dich nay dwoc sir dung dé lam sach cac vét
dau m& bam trén bé mit kim loai trude khi son. ma. do ion OH- (sinh ra tir phan tng thuy
phén (8a), (8b)) phan tng dugc véi cac chat dau, m& (thude loai ester hiru co).

+ Qué trinh phan li cac chét khi tan trong nudc thanh céc ion la sy dién li. Chat dién li la chat
khi tan trong nudc phan li thanh cac ion. Chat khéng dién li 1a chat khi tan trong nuéc khéng

phan li thanh cac ion.

+  Thuyét Bronsted - Lowry vé acid - base : Acid la nhing chat c¢6 kha nang cho H*, base la nhiing

chat co kha nang nhan H*,

+ Acid manh va base manh phan li hoan tean trong nudc; acid yéu va base yéu phan li mét

phan trong nudc.

+ Cacion tdc dung vdi nudc tao ra H* |a acid. Cac ion tac dung vdi nugctaora OH la base.

%

Bai 1. Néu dong dién chay qua duoc dung dich nude cua mot chit X. nhitng phat

biéu nao sau day sai?
a) Chit X la chit dién li.

b) Trong dung dich chat X ¢ cac ion duong va ion dm.

c) Chat X ¢ dang rin khan cling dan dién.
d) Trong dung dich chat X ¢6 electron tur do.

Biai 2*. Giai thich vi sao dung dich HCI din dién tét hon dung dich CH,COOH co ciing

né-ng do.

Bai 3. Giai thich vai tro cua nude trong sur dién 1i cua HCl va NaOH.

ban mai nhat trén hoc10.vn
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Hoc xong bai hoc nay, em cé thé:

« Néu dugc khai niém va y nghia cua pli trong thuc tién (lién hé gia try
pH & cdc bg phdn trong co thé véi sire khoé con nguoi; pH ciia dit,
nioe (o1 sw phat trién cuia dong thue vdt,...).

« Viét dugc biéu thirc tinh pH (pH = —Ig[H"] hodc [H'] = 1077) va
biét cach sir dung cac chdt chi thi dé xdc dinh pH (moi frudomg acid,
base, trung tinh) bing cdc chdt chi thi pho bién nhir gidy chi thi mau,
quy tim, phenolphthalein, ..

« Néu dwoe nguyén tic xdc dinh nong do acid, base manh béing phuong
phdp chudn do

« Thue hién duoc thi nghiém chudn do acid — base: Chudn do dung

i dich base manh (sodium hydroxide) b&ng dung dich acid manh
. (hydrochloric acid).

l Cac acid nhu acetic acid trong giam an. citric acid
trong qua chanh, oxalic acid trong qua khé déu
tan va phan li trong nwdc. Ching han, acetic acid
(CH,COOH) phan li theo phuong trinh sau:

CH,COOH == CH,COO + H"

a) Em hay dy doan vi chua cua cac acid trén duge
gay ra bor1on nao.

b) Trong ché bién nudc chim. cang cho nhiéu gidm
an thi nude cham cang chua. Khi d6, nong dj cua
1on nao ting lén?

¢) Lam thé nao dé xac dinh duoc nfing d6 1on H' trong dung dich acid?

& pH CUA DUNG DICH, CHAT CHI THI

1. pH ciia dung dich
Nudce dién |1 tao ra dong thot ca H™ va OH™:
H,O=H"+OH"
Tuy nhién, su dién li nay rat yéu. O 25 °C, nong dé ion H' va OH" trong nurde la vo cung
nho: [H*] = [OH7] = 1077 M. Vi vay, nudc duoc coi la chat khéng dién 11

20 7 woh oo 11
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Khi cho mgt acid vao nude, co thém mét lwgng H” tir
acid nén trong dung dich acid ¢c6 [H'] = [OH]: do dé,
[H'] = 107 M. Nhu vy, dung dich ¢6 nong do H' cang
lon thi co tinh acid cang manh.

Twong tur, khi cho mét base vao nurée s€ co thém mot lreng
OH™ tir base nén trong dung dich base co [OH™] = [H7].

Nhur vav, chi thong qua né-ng do 1on H' trong dung dich
6 thé biét do 1a moi trrong acid hay base, ciing nhw mirc
d6 acid, base ciia mdn trromg do.

Neuoi ta sir dung khai niém plHl. 1a mét dai luong lién hé
trre tiép vdi nong dé H*, dé danh gia d6 acid, base cia
mot dung dich da cho. Pai lugng pH duoe dinh nghia

qua biéu thire sau;

‘ pH = -1 g[l-[*ﬂ

hay qua biéu thirc trong duong: [H] = 10#H,

Lay [H*]= 107 M lam méc trung gian, c6 lién hé sau day:

[H'] > 107 107 <107
(mol L7

pH <N |7 7
Mai trrdmg acid  trungtinh | base

Nhu vay, pH la dai hong dic trumg cho mirc dé acid,
base cua mot dung dich. Gia tri pH cang nho hon 7. dung
dich co tinh acid cang manh: gia tri pH cang lém hon 7,

dung dich ¢o tinh base (tinh kiém) cang lon.

[@ Hai dung dich HCI va CHyCOOH ¢6 cliing ndng
d6 0.1 M nhung nong dé H' trong dung dich lan lwot 1a
0,1 M va 1.34.107* M; pH cua hai dung dich trén trong trng
la 1 va 2.87. Diéu nay din tdi két luan dung dich HCI ¢6
tinh acid manh hon dung dich CH;COOH. Trong thuc té,
HCl thude loai acid manh, CH,;COOH thude loai acid véu.

Boc ban moi nhat trén hoc10.vn

©)

1.Giai thich vi sao nuéc

nguyén chat cé madi
trudng trung tinh.

©

2. Giai thich vi sao khi thém

HCl vao nudc nguyén chit

thi dung dich thu dugc cé
[H*] =107 M.

Trong dung dich nudc cla
| bét ki chat nao 25 °C luén
- cotich 56 nong dé

[H*][OH] = 1074,

e ol

i el s il

V& mit toan hoe, pH = — lg[H']. |
‘Nong do H' cing lén thi pH |
'cang nho. !

()

-

1. S&rdung mdy tinh cdm tay

dé tinh:

a) pH cla cac dung dich ¢é
nong dé H* lan lugt la:
0,01 M; 05 MvalM.

b) Néng d6 H* cla cac
dung dich ¢6 pH lan lugt
la: 2,0; 7,4 va 14,

Hod Hoc 11 ' | 21
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o conicr MR 1.
' M6t loai dung dich dé ma |
' kém (Zn) lén kim loai <o |
i thanh phan chinh la Zn50, va }
| pH dugc duy tri trong khodng |
' 5,0 - 5,5. Néu pH thap hon, |
' t6c do dién phan sé bi giam, |
 con néu pH cao hon thi ldp |
i fmia sé bi tdi va xu xi. *:

T,
(&)
| 2. Giai thich vi sao viéc thiéu

acid trong da day la mot
nguyén nhan gy nén
bénh nhiém khuan dudng
tiéu hoa.

1.V1 sao cé thé dung thuéc
muéi NaHCO, khi diéu tri
bénh thira acid trong da
day?

%

()

3. Dat nhiém phén cé pH
trong khodng 4,5 - 5,0.
Hay giai thich vi sao
ngudi ta thudng bon voi
bat (Ca0) dé cai tao loai
dat nay.

-
%

(22 7 noh noc 11
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2. Y nghia ciia pH trong thuc tién

Nhiéu qué trinh hoa hoc trong tu nhién, trong san xuat
va trong co thé song xay ra trong dung dich nuwde véi
su cO mit cua cac acid va base. Thong thuomg, cac qua
trinh nay dién ra trong diéu kién on dinh vé thanh phan
cac chat va ion, trong do co m}*}ng do H'. Do vay, mot su
thay d6i dang ké vé pH c6 thé dan téi nhirng anh huong
khong mong muodn téi céc qua trinh nay.

m ]_]'1{..]1 vi da day cua con ngurdn co chira acid HCI
vor pH dao dong khoang 1.5 — 3.5. Pay la khoang pH
phu hop dé cac enzyme tieu hoa (cac chat xtic tac sinh
hoc) hoat dong hiéu qua. Ngoai ra, HCI con lam nhigm vy
sat khuén, tiéu diét nhiéu loai vi khuan co trong thirc an.
Trong dich vi da day con c¢o pepsin, mét chat gitp chuyén
hoa protein trong thirc &n thanh cac chat dam ma co thé
h;ip thu duge. Pepsin hoat dong tot nhat & khoang pH la
2.0 — 3.0; do véy. o nhitng diéu kién pH thap hon hodc
cao hon déu gay nhitng anh hudng khong tét dén qua
trinh chuyén hoa chit dam bing pepsin.

Vidu3) Moi loai cdy trong sé phat trién 16t nhat
trong mot kKhoang pH cua dit xac dinh: ca chua, xa
lich cén gia tri pH khoang 6.0 — 7.0; cai bip cén gia tri
pH khoang 6,5 — 7,0; khoai tay can gia tri pH khoang
5.0 - 6.0: khoai ng:, can gia tri pH khoang 5.5 - 6.8;...
Viée theo dai va diéu chinh pH thich hop ¢6 v nghia quan

trong trong viéc nang cao nang suat cay trunﬂ

2. Em hay tim hiéu gi4 tri va y nghia ctia chi sé pH & mot s8
bé phén trong cd thé con ngudi.

5

3. Xac dinh pH bang chat chi thi

Mot so chat, ching han nhu quy tim. phenolphthalein,
methyl da cam.... ¢6 mau sic khac nhau trong méi truomg
acid vi méi trueong base. Nhitng chéat nhu vy duoc goi la
chit chi thi acid — base.

Ban sach mau



: , Mau chl tl'u
Chatchithy *
Moi lrufmg acid | Mm lnmng base
Quy tim Do Xah |
Phunnlphtha]un Khéng mau Hong [ E Phenolphthalein (C, H,,0,) la
_________________________ ol | gt acid v ob hai nguyén i
Methyl dacam Do - Vang cam | 1 6 thé phin lithinh H', Néu

. ¥ ’ - £ 5 5 4
Cac chat chi thj nhu phenolphthalein, quy tim,... chi cho | Ki hitu fhat By la o 'f“
biét dung dich c6 tinh acid hay base. Dé biét gia trj pH | ¥ong moi truong base. né ton

© tai chu yéu & dang R* ¢6 mau

gan diung cua dung dich, co thé sir dung gidy chi thi pH | hBag: trong mé ubng wcid

(Hinh 3.1). né ton tai chu yéu & dang H.R

khong ed man.
——-n:i.n:.. '

s S [ |

l -.._llll I EM cO BIET -------'-'--'-“..

Hinh 3.1. Gidy chi thi pH Gna;-,r chi thi pH thuc chét |
vii man cua giay chi thi & cac gia trp pH khac nhau

' la gidy tdm hon hgp nhiéu
' chat chi thi khac nhau nén

T :

(1) cHUAN PO DUNG DICH ACID VA BASE  a6i mbu & nhiéu gid t pH |
: . | khacnhau, tir 1 dén 14. {

Trong hoa hoc, chuin dé 1a mét phuong phap ding dé | o tutdents j

xac dinh nﬁng dd cua mot chit trong dung dich bﬁng maot
dung dich khac da biét nong do.
V& nguyén tic, co thé xac dinh nong do cia mét dung dich
base manh bﬁng mot dung dich acid manh (hodc nguoc
lai) da biét triudic nérng do (thuong goi la dung dich r.:hufin}
dya theo phan {mg trung hoa: H™ + OH™ — H,O (1).
Ching han, chuin do dung dich NaOH chua biét ndng do
bing dung dich chuén HCI theo phan tng;
HC1 + NaOH — NaCl + H,0 TSI \

§ e <o . . | Diém wong duong la thoi |
D¢ nhin ra dieém twong dwong. cin dung thém chatchi tht  diém HCI phin tmg vira hét |

acid — base. thong qua s thay di mau cua chat chi thi. | vdi NaOH.

Nhirng phan img gifta ciac acid manh va base manh trong
dung dich déu co chung ban chat (1).

[1] Trong mo1 truong pH = 12, phenolphthalein khong co mau.

HOA HOC 11 23 _j:
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® Chang han, chi thi phenolphthalein trong dung dich HCI

58 khong co mau. Tai diém twong dwong, HCI hét nén néu
3.9é trung hoa 10 mlL 8¢ : g.(rang

(&)

dung dich HCl néng dé thém tiép NaOH, dung dich s& chuyén sang mau hfﬁng_

x M cdn 50 mL dung dich
NaCH 0,5 M. Xac dinh
gia tri cta x.

4. Giai thich vi sao trong thi
nghiém chudn dé dung
dich NaOH bang dung
dich HCl, ta két thic
chudn do ngay khi dung
dich trong binh tam gidc
chuyén tir khéng mau
sang héng (bén trong it
nhat 20 giay).

5. Gia suf khi két thac chuan
d6, thé tich dung dich
NaOH (tinh trung binh sau
3 lan chuéan dé) da sirdung
& burette [a 10,27 mL. Tinh
néng dé cla dung dich
NaOH.

S ) EM CO BIET SEEEEEEEEEEE,

1
L
]
»

L LR 1 B R R

: Da s6 vi khuan phat trién
. binh thugng & mai trudng

trung tinh bdi pH dich ndi
bao cliia hdu hét cac té bao
déu xdp xi bang 7. Trong
thuc té, pH trén da ngudi
nam trong khoang 40- 6,5
nén khong thich hgp dé
vi khudn phat trién, ti do
han ché dugc rat nhiéu su

nhiém khuan tir mbi truéng |

xung quanh.

24 HOA HOC 11
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|
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Chuan dé dung dich NaOH chura biét chinh xéc néng dé (biét
néng dé trong khoang gan véi 0,1 M) bang dung dich chuén
HCI 0,1 M véi chat chi thi phenolphthalein.

Chuan bi: Dung dich HCI 0,1 M, dung dich NaOH (chua biét
chinh xéc néng do, khodng 0,1 M), phenolphatalein, burette,
binh tam gidc 100 mL.

: . Buratte chia
dung dich NaOH
"'\-.ﬂ\ >
@

= Khoa burette

Binh tam gidc chia dung dich
HCl va phenolphthalein

Hinh 3.2. Bo dung cu thi nghiém chuan d6 dung dich NaOH
bing dung dich HCI véi chi thi phenolphthalein

Tién hanh: Burette (loai 25 mL) da dugc dé day dén vach 0
bang dung dich NaOH va chéc chan khéng con bot khi trong
burette. Cho 10 mL dung dich chuan HCl vao binh tam giac
(loai 100 mL), thém 2 giot chi thi phenolphthalein (loai 1% pha
trong con).

Mo khod burette dé nho tir tir tiing giot dung dich NaOH vao
binh tam giéac, déng thdi lac déu binh. Tiép tuc nhé dung dich
NaQH (van duy tri lac déu binh) téi khi dung dich trong binh
chuyén tir khéng mau sang mau héng va bén trong it nhat
20 gidy thi két thic chudn dé (khod burette). Ghi lai thé tich
NaOH da ding. Lap lai thi nghiém it nhat 3 lan.

Yéu cau: Quan sat hién tugng, viét phuong trinh hoa hoc va
xac dinh néng d6 dung dich NaOH.

B

3. Nudc ép bap cai tim <6 mau sac
phu thuée vao pH. Em hay thiét lap

bang mau cla nudc ép bap cai tim =
theo pH béng cach su dung gidy chi . . | )
thi pH va acid, base thich hgp.
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?
. pH = —Ig[H*] I3 dai lugng diic trung cho mic d6 acid, base cia mét dung dich. Néng dé H*
cang ldn thi gid tri pH cang nhé.
- Céc phan Uing hoa hoc trong thuc tién thudng xay ra & mot khodng pH xac dinh.

»  Chuin db 13 mot phuong phép ding dé xic dinh néng d6 clia mét chét trong dung dich

~ béang mét dung dich da biét néng do.
- J

%

Bai 1. Pé xac dinh nong d6 cua mot dung dich HCI, nguai ta da tién hanh chuan d6 bing
dung dich NaOH 0.1 M. Dé chuan dé 10 mL dung dich HCI nay ¢én 20 mL dung
dich NaOH. Xéc dinh néng dé ctia dung dich HCI trén.

Bai 2. Swu tim thong tin vé v nghia thue tién cia pH trong doi séng va trong san xuat
néng nghiép, cong nghiép.

Bai 3. Trong méi trromg acid, diép lue ¢6 mau vang dén do; con trong méi trwong
kiém, diép luc c6 mau xanh.
a) Giar thich vi sao khi vit chanh vio nude lude rau mufmg thi mau xanh cua
nudc lai by nhat di.

b*) Vi sao khi luge banh chung, cho thém mét chit thuée mudi (NaHCO,) s& lam
la dong gé1 banh c6 mau xanh dep hon?

Bai 4. Binh thuong, chi s6 pH ctia nudce tiéu & ngudi dao dong trong khoang 4.5 — 8.0.
Néu pH ciia nude tiéu giam xuong duai 4.5 thi co nghia la b du acid, con cao
hon 8.0 thi co nghfa la bi du kiém. Soi than la khoi chat rin hinh thanh trong
than, gy dau khi ngin can dong nudce tiéu tir thin xudng niéu quan. Mt trong
cac dau hiéu cua bénh so6i than la nwrde tiéu bi di acid hodc du kiém. Dé xuat
cach lam don gian dé ¢ thé tién lwong bénh soi than.

HOA HOC 11 f%
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NITROGEN VA SULFUR

« Phat biéu duoc frang thai tir nhién cua nguyén 10 nitrogen.

Giai thich dwoc tinh tro cua don chit nitrogen o nhiét do thiong
théng qua lién két va gid tri nang heong lién kér,

Trinh bay dwoc sw hoat dong cua don chdt nitrogen ¢ nhiét do cao
doi voi hydrogen, oxygen.

Lién hé dwoc quda trinh tgo va cung cap nitrate cho dat tir meée muea.

Giai thich dugc cac inmg dung cua don chdt nitrogen khi va long
trong san xudl, trong hoat dong nghién ciru,

_____________

I Vi sao ngudi ta phai bom khi nitrogen vao cac khoang chira ctia tau chd déu sau
khi chuyén dau ra khoi khoang?

RN @ o}
_‘..0'.9. 5] HaN oM
0’ @’
ﬂ i ' HaH ’L"NH

B =

Arglnme la chat thiét yéu
' cho qua trinh téng hap
protﬂn trong ca thé,
! Phén td arginine chita 4
: nguyén tdr N.

T

f.Hﬁy néu guan diém cla
em vé phét biéu“Nitrogen
la nguyén té dac trung
cho su séng”.
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@D TRANG THAI TU NHIEN CUA NGUYEN TO NITROGEN

Nguyén 1o nitrogen ¢o ki hiéu hoa hoc la N, sO hiéu
nguveén tir la 7, do am dién 14 3,04,

Trong tir nhién. nitrogen ton tai & ca dang don chit va
hop chit.

Trong khi quyén, nguyén t6 nitrogen ton tai chu yéu dudi
dang don chat, N,. Khi nitrogen chiém khoang 78% thé
tich khong khi.

Trong dit va nudc, nitrogen ton tai chu véu dudi dang
ion nitrate (NO)), nitrite (NO;) va ammonium (NH;).
Nguyén t6 nitrogen ¢6 trong co thé ciia moi sinh vat
chu yéu o dang cac hop chat hitu co nhr amino acid,
nucleic acid, protein, chlorophyll (chat diép luc),... Cac
hop chét nay dong vai tro quan trong trong nhirng qua
trinh sinh hoa cua sinh vat.
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(1) DON CHAT NITROGEN

1. Déc diém lién két

Phén tr N, ¢o lién Let ba gira hai nguyén fr nitrogen, ca
hai nguyén tir nay déu thoa mén quy tic octet vi cong thire
[ewis nhu sau: N=N:

2. Tinh chét co ban

a) Tinh kém hoat dong hoa hoc (tinh tre) o nhiét do I.I"HE}?
Lién két ba giira hai nguyén tr N trong phéin fir nitrogen
c¢6 ning lugng lién két rat 16n (946 kJ mol™) nén rat kho
bi pha va. Vi vav. o nhiét do va ap suit thuong, nitrogen
rat kho tham gia phan img. Dic diém nay dwoc goi la tinh
kém hoat dong hoa hoc hay tinh tro cua don chat nitrogen.
b) Tinh hoat ding hoa hoc o nhiét do cao

Phan trng ctia nitrogen va hydrogen dién ra thuin nghich,
duoc thuc hién o diéu kién nhiét do va ap suéit kha cao
cling véi chat xice tac la bot sit,

AD0 - 600 =C, 200 bar, Fe

N,(g) +3H,(g) = = 2NH(g) A, Hp, = 918 KJ

Nitrogen phan img vo1 oxygen ¢ nhiét do rit cao, khoang
3 000 °C, tao ra nitrogen monoxide (NO).

N.(g) + O,(g) == 2NO(g) A Hi = 182.6 kI

Trong khi quyén, phan ng nay chinh la su khai dau cho
qué trinh tao thanh ion nitrate (NO;). drgc coi la mét nguon
cung cap dam cho dat. Trude tién, nitrogen monoxide dugc
tao thanh tir nitrogen va oxygen khi co sim sét. Sau do,
nitrogen monoxide nhanh chong bi oxi hoa bon oxygen
trong khi quyén tao thanh nitrogen dioxide (NO,).

2NO(g) + O,(g) — 2NO,(g) A Hyp = —116,2 kJ
Tiép theo la qua trinh nitrogen dioxide chuyén thanh acid
trong nude mua, ¢ thé duoe mé ta qua phan ng:
4NO (g) + 2H O()) + O (g) — 4HNO (aq)
Nudec mua vl nﬁng d6 acid phu hop sé& giup cung cfip
dam cho dit & dang ion nitrate can thiét cho cay trong.

Boc ban moi nhat trén hoc10.vn

{@;j
1. Cho biét nang lugng lién
két ctia phan tir fluorine,
nitrogen lan lugt la 159

k) mol™' va 946 kJ mol™'.

a) Giai thich nguyén nhan
chinh dan dén su khéc
biét gia tri nang lugng lién
két gilta hai phan tir trén.

b} Cho biét chat nao hoat
dong hoéd hoc hon.

@

2. Dua vao gia tri bién thién
enthalpy chuan cda phan
ung, hay cho biét phan
Ung giua nitrogen voi
hydrogen hay vai oxygen
dién ra thuan lai han.

2. S dung kién thic hod hoc
dé giai thich cau ca dao

Sl
“Lia chiém Idp I6 dau bés

iHé'ngheﬁEngsﬁm, phdt césma lén”
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3. Ung dung

Mbi nim ¢6 hang trim triéu tan nitrogen durge san xuat
trén toan cau: trong do. luong nitrogen dang khi chiém
khoang hai phan ba, con lai la nitrogen long.

-—a \EM CO BIET

' C6 thé thu N, bang e |
} cho khéng khi di qua vat
, ligu "sang phéan td carbon”
i (CMS, Carbon Molecular
' Sieve). CMS ¢6 kha nang
' hdp phu nhiéu va nhanh O,,
' hap phu it va cham N, lam
 cho phan lén O, bi git lai
| trong cac mao quan cua vat
' liéu. Lap lai nhiéu lan qué
‘trinh nay sé thu dugc Khi
 nitrogen vdi d6 tinh khiét
khodng 99,9% vé thé tich.

Vi tinh chat kém hoat dong hoa hoc (tinh tro), nitrogen
khéng oxi hoacac chit khac onhiét do thuong (trr lithium).
Dira vio tinh chit nay, ngudi ta thudng ding khi nitrogen
dé thay thé hoan toan hodc mot phan khong khi trong ral
nhiéu truomg hop khac nhau dé giam nguy co chay no,
giam qua trinh ox1 hoa do oxvgen trong khong khi gav nén.
Chﬁng han, khi rat xang, diu ra khoi cac bon chira hoic
khi dong géi thue pham, nguwoi ta bom khi nitrogen vao
dé lam giiim nf‘mg do cua oxygen. Tmng linh vuc hoa
hoc. khl can nghién ciru sy bién doi chat & méi truong
tro thi can da}f khong khi ra va thay vao la nitrogen hodc
cac khi tro khac.

e

T——
&

Nitrogen hoa long & nhiét d6 thap, —196 °C. Vi viy,
nitrogen long duge sit dung dé lam lanh nhanh, bao
quan thuc pham ngay tai nha may va trong qua trinh véan
chuyén. Nitrogen long con duge sir dun 18 dé dong bing va

:
I
1
‘:
5

kiém soat dong chay trong cac dudmg 6 Dll"

Trong linh vure sinh hoc va y hoc, cac méu vat sinh hoc
(mau. md, té bao. bé phin co thé....) dwoc bao quan trong
binh nitrogen long. Binh nay thuong c6 hair khoang:
ta thudng ding bom hiit | k]}oallg1chir1;3 nitrogen ]E:ng cﬁlng én;g r:hl'ra nﬁ:u ‘.at c:—',:‘:n
chan khong dé rit khong | bao quan va khoang chan khong dé cach nhiét von bén
khi ra khéi bao bi. §6i vei | ngoai (Hinh 4.1).
nhiéu sdn phim nhu bim Niéip diy binh
bim (hay snack),... dé viia
han ché su oxi hoa, viia gicr | E - e
¥ Tong co binh

| dugc do gion, dé khé va | ﬁ =2
hinh dang san pham trung Cd binh \ Rhioesia: ol Kb
a1

! qua trinh van chuyén, ngudi
' ta ¢6 thé lam cing phéng
+ bao bi bang cach bom khi
| nitrogen vao.

___________________________

Pé biao quan thuc phé’mi
nhu tém, cad kho,..., ngudi |

Thanh chén co binh

Khoang chia nitrogen léng

Ll ¥ 3 oB
Vé binh Gao mue, dung mau vl

Hinh 4.1. Cau tao cia binh bao quan mau vit bing nitrogen long

Cén cha v, do ¢ nhiét do rat thap, nitrogen long c6 thé
gay bong lanh khi tiép xic.
{/23 HOA HOC 11
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+ Trong tu nhién, nguyén té nitrogen ton tai ca dang don chat va dang hop chat.
- Do c6 ning lugng lién két rat 1dn nén don chét nitrogen kém hoat déng & nhiét dé thuang
{tinh tra).

= Phan ung quan trong cua nitrogen & nhiét dé cao:
+ Tac dung vdi hydrogen.
+ Tac dung véi oxygen.

- Khi nitrogen duge sif dung dé thay thé mét phan hay toan bd khéng khi nham tac méi
trudng tra, giup han ché chay nd, han ché su oxi hoa thuc pham,...

- Nitrogen ldng dugc dung lam méi truéing lanh dé bao quan mau vat trong linh vuc y té va
nghién ciu khoa hoc, déng lanh thue pham,...

BAI TAP

Bai 1. Duwra viao cac gia tri ning leong lién két, hdy du doan & nhiét do thuong thi don
chat nitrogen hay chlorine dé phan tmg véi hydrogen hon. Cho biét niing lrong
lién két C1-Cl trong phén tir chlorine la 243 kJ mol ™.

Bai 2. Viét phirong trinh hoa hoc cuia phan (mg giira nitrogen v&i hydrogen va vai
oxvgen. Néu tmg dung ctia moi phan tng nay trong thue té.

Bai 3. Trong cong nghiép, ammonia dugce san xuat dra vao phan ung thuan nghich
oiita nitrogen va hydrogen trong thiét by kin.

a) Khi phan tng dat trang thai can bing thi trong thiét bi s& co cac khi nao?

b) Hay tim hiéu vé nhiét d hoa long cua mdi khi ¢6 trong thiét bi, Tir do cho biét,

néu giir nguyén ap sudt va lam lanh thiét bi thi khi nao s& hoa long dau tién.
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Bl 67 S5 HOP CHAT QUAN TRONG CUA NITROGEN

Hoc xong bai hoc ndy, em cé thé:

; * M6 ta duoc céng thire Lewis va dang hinh hoc cua phdn fu ammonia.
v+ Dua vao dic diém cdu tao cua phdn he ammonia, giai thich duoc
tinh chat vét Ii (tinh tan), tinh chdt hoa hoc (tinh base, tinh khit),
Viét dwoe phirong trinh hod hoc minh hoa.
«  Vdn dung duoc kién thitc vé cdn b&ng hoa hoc, téc dé phan g,
bién thién enthalpy cho phan img tong hop ammonia tir nitrogen
idrogen trong qua trinh Haber (Ha-bo).

= Trinh bay dwoc cac tinh chdt co ban ciia mudi ammonium (dg tan
va phdn li, chuyén hoa thanh ammonia trong kiém, dé bi nhiér
phdn) va nhdn biéi dwoc ion ammonium frong dung dich.

«  Trinh bay dugc timg dung cua ammonia (chdr." lam lanh; san xudt
phdn bén nhwe: dam, ammophos; san xudt nitric acid; lam dung
moi....). clla amimonium nitrate va mot .S'G ?HHG! ammoniiim tan
trong phdn dam, phdn ammophos,...

«  Thuc hién duoc (hodc quan sat video) thi nghiém nhdn biét ion
ammonium trong phdan dam chira ion ammonium.

*  Phdn tich duoc ngf}:n g(fc' cua cac oxide cua nitrogen trong khong
khi va ngwyén nhdn gady ra hién twong mwa acid

= Néu duoc cm.' tao cua phan tw IHINO, tinh acid, tinh oxi hod manh

trong mot 56 img dung thue tién quan trong ciia nitric acid

*  Giai thich dieoc nguyén nhan, hé qua cua hién twong phit duwing
(eutrophication).

0 Trong cac ao ti co thé tich tu lugng dang ké ion ammonium. Co thé n han biét sir
cO mdt cua 1on ammonium trong cac ao tu baug nhiing cach nao? Giai thich.

@ Ammonia

1. Cadu tao phan ti va tinh chat vat li
Coéng thirc Lewis va dang hinh hoc (hinh chép tam giac) cua phan tuv NH; dwoc thé hién
o Hinh 5.1.

N .
H—RN—H 2\
| He o\ H
H X
a-'} 'h:'
Hinh 5.1. Céng thirc Lewis (a) va dang hinh hoc (b) cua NH,

3.11 HOA HOG 11
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Cac lién két N-H 1a lién két cong hoa try phan cyc nén cac r"%
phén tir ammonia dé tao lién két hydrogen vdt nhau va vén 1. Cho thi nghiém dugc thiét
phan tir nirére. Vi tao duoe lién két hydrogen véi nirde nén ké nhu hinh dugi day.

ammonia tan nhiéu trong nwée. O 20 °C. 1 bar, 1 lit nwée

¢o thé hoa tan 700 lit khi ammonia. i A

5, % ; o . ; v ammaonia
O diéu kién thwong, ammonia la chat khi khong mau, co

mui khai, xo6¢ va doc.

2. Tinh chét hoa hoc
a) T'inh base —}-Clc nudic o pha
Cip electron hoa tri riéng trén nguyén tr nirogen la = =) phenolphthalein
nguyén nhan giy nén tinh chit base cia ammonia. Khi tan

trong nwde, ammonia nhan H' clia nude, tao thanh ion | Trong thi nghiém nay, nudc

ammonium (NH}), dung dich co tinh base yéu, lam gm} Eirmhﬂtp?;:nt:?:l:h?:llf:?r; k;éi

quy tim hoa xanh. ammonia va phun thanh

FH.O(D = * | : nhiing tia mau héng. Hay
NH(ag) + HO(D 5~ NE(gdy e OF e gidi thich hién tugng trén.

t’

—

Iy
¥

Khi ammonia hodc dung dich ammonia phan tng voi
cac acid tao muo ammonium. Vi du:
NH,(aq) + HCl(aq) — NH Cl{aq)

Su hinh thanh 1on ammonium H T+ @
o cac phan ung trén la do sy | 1.Khi gidy quy tim &m tiép
tao thanh Lién két cho — nhin N xUc vdi khi ammonia thi
giita nguyén W nitrogen cua e h"“«% hién tugng gi sé xay ra?
phin tr ammonia vo1 H' HZ77 N H

=

(proton) cua acid.

i Hinh 5.2. Dang hinh hoc - n—
NH,+H" — NH, cla 1on ammonium o A GR \
| Thue té, khi tiép xiic & dang
_ ' khi, ammeonia va hydrogen !
Dung dich ammonia ¢6 thé tac dung véi dung dich muoi C‘ht“ride_“hﬂ“h chéng Fl'hé"!
ctia mét s kim loai dé tao cac hydroxide cua kim loai | Un9 VO hhau  tao mudi |
4 nhir: . ammonium chloride, & dang
. khéi trdng trong khong khi.

Vi vay. ammonia la mot base theo lhuyét Brensted — Lowry.

L P

Mg(Cl Sag) + ZNH 3( ag)+ 21 ]10{ [)— Mg(Ol I}_,{S) +2NH 4C]{aqr}
b) Tinh khir

Nguyén tr N trong phan tur NH cosdboxihoa -3, lasboxi
hoa thap nhat cua nguyeén to mtmﬂen trong cac hUp chat. ; I\.guven tir nitrogen c6 nhiéu |
Vi viy, ammonia thé hién tinh i-.hu' khi phan irng vo1 mgt 50 oxi hoa khac nhau trong |
sb chit ¢o tinh oxi hod. Ching han, khi dun néng hén hop | ¢4 hop chat nhu -3, +1, 42, |
ammonia va oxygen trong binh kin, tuy theo dicu kién vé s 0 TSR
nhiét dé. xic tic s€ tao ra cac san pham khac nhau.

Hod Hoc 11 ' | 31

Boc ban moi nhat trén hoc10.vn Ban sach mau



()

2. Ammonia thé hién tinh
base, tinh khir & qua trinh
nao dudi day? Giai thich.

(1) Cho ammonia phan ting
vdi nitric acid (HNO,) dé
tao phan bénammenium
nitrate (NH,NO;).

(2) Dung ammonia tdy rla
l6p copper(ll) oxide phu
trén bé mat kim loai dong,
tao kim loai, nudce va khi
nitrogen.

s\ EM CO BIET ST—

Fritz

Haber
ngudi Bic, dugc trao giél?’
Nobel Hod hoc vao nam |
1918 véi céng trinh téng |
i, hgp ammonia bdng qua!
| trinh Haber. ‘

G

: thmg trinh trang thai khi li
tiromg co dang:

] pV =nRT

i Trong do: R la hing s0 khi
| 1 twomg, T la nhiét dd cua
- khi (K), Vi phwong trinh
. trén, dé thay ring ap suat
L cua khi (p) t 1& thuin v
i 50 mol khi (n).

f-ji HOA HOC 11

(Phrit Ha-ba), |

-

P ——————
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ANH(g) + 30,) “»2N(g) + 6H0()
4NH,(g) + 50,(g) L=20CP 4NO(g) + 6H,0(g)

Phan irng thir hai ¢ trén dugce sur dung trong quy trinh san
xXudt nitric acid tr ammonia trong cong nghiép.

3. Tong hop ammonia theo qua trinh Haber

Trong cong nghiép. ammonia dwroc tc:mg hop theo qua
trinh Haber (con dugc goi la qua trinh Haber — Bosch)
nhu mo ta o Hinh 5.3, theo phurong trinh hoa hoc sau:

N(g) + 3H,(g) === 2NH;(g) A H}y, = -91.8KJ

Tai thoi diém can bing, ndng d6 ammonia, nitrogen va
hydrogen trong budng phan tng la khong doi. Khi do,
hon hop khi nay dwoe dan qua hé thong lam lanh dé hoa
long ammonia. Ammonia long sé dugc tach ra. Hon hop
khi hydrogen va nitrogen duoc tar sir dung h:"ing cach

dura tré lai budng phan (g dé tiép tuc lip lai qua trinh
phan img téng hop ammonia.

N, va H; tan s dung

May nén khi

Hé thong
lim lanh
d¢ hoa long
ammonia
Buoéng phan g ___|

XNie tac Fe
Hinh 5.3. So do nguvén tic qua trinh Haber t6ng hop ammonia

Dé cin bfmg n:hu}'én dich theo chiéu thuan, tao thanh
ammonia, ¢an chon cac diéu kién thich hop vé ap suat,
nhiét d6, dua theo nguyén li chuyén dich Le Chatelier.

. 1% ap sudt: nguot ta di ting ap suit clia hé phan trng
trong budng t-::mg hop 1én dén gan 200 bar. Do la do
khi ting ap suit, cin bing chuyén dich theo chiéu lam
giam &p suat clia hé — tirc chiéu giam s6 mol khi. hay
chiéu tao ammonia (chiéu thuan).
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« 1’é nhiét do: Vi phan ting thuan toa nhiét A H,pe < 0)
nén can phai giam nhiét do dé can bang chuyén dich
theo chiéu thuan, tao ammonia. Tuy nhién, khi thue
hién phan g & nhiét d qua thap thi tEu., do cua phan
rng nho, phan ing dién ra chim. Thuc t€, nguin ta da
chon nhiét do phu hop, khoang 400 °C — 600 °C.

Viéc sir dung xuc tac la bot sat trong qua trinh Haber

co tac dung lam cho phan trng nhanh dat dén trang thai

céin bing.

(1) Muéi AMMONIUM

Mudi ammonium la cac hop chit c6 chira ion ammonium
(NH}) va goc acid. Cac mudi ammonium thuong dugc
ﬂl:r dl,ll'lg 1&1 NH*UI NH,#NU}.. {NH,I}ICU} {NH4)ESU,1....

Hau hét cac mudr ammonium tan tot va dién i hoan toan
trong nwroc. Vi du:

NH,NOs(s) — NH; (ag) + NO; (aq)

-

Nhén biét ion ammonium

Chudén bi: Phan dam ammonium chloride, dung dich NaOH;
éong nghiém, dén con, giay quy.

Tién hanh: Cho vai hat phan dam vdi thanh phan chinh la
ammonium chloride vao éng nghiém chifa dung dich NaOH.
Ho nhe 8ng nghiém trén ngon Ita dén cén. Cho mau giay quy
da tdm uét bang nudc 1én miéng éng nghiém.

Yéu cdu: Quan sat hién tugng, viét phuong trinh hoa hoc cua
phén (ing da xay ra.

Khi dun nong hén hop mudi ammonium va kiém & dang
rin hodc dung dich déu sinh ra khi ammonia ¢6 mui khai
va xoc. Vi du:

2NH,CI(s) + Ca(OH)y(s) *> 2NH;(g) + 2H,0(g) + CaCly(s)
Nhér loai phan (g nay. nguoi ta nhian biét deoc mudi
ammonium.

Cac mudi ammonium kém hén{ vai nhiét nén dé bi phén
huy o nhiét dé cao. Cac mudi ammonium khac nhau

phén huy tao ra cic san pham chira nitrogen khac nhau.
Ching han:

Boc ban moi nhat trén hoc10.vn
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|

2. Khi larm lanh hon hap khi
g6ém ammania, hydrogen
va nitrogen thi ammonia
sé hoa léng trudc. Tinh
chat vat li nao cla cac
chat giup giadi thich hién
tugng trén?

ﬁ_—

1. D& giam s6t hoac giam
dau, ngudi ta cé thé
dung tui chudm lanh
chifa hoa chat. Hay tim
hiéu vé loai tii chuem
lanh nay. Tir dé:

a)Cho biét cic chéat
thudng duge sirdung
trong tui chuam lanh.
b) Gidi thich nguyén
nhan gidp tdi chudm
lanh c6 nhiét dé thap.

HoA Hoc 11 33. |
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3. lugng ldn  ammonium
nitrate va ammaonium
chloride dugc s& dung
lam phén bdén. Dua vao
dac diém phan tng nhiét
phan cia hai mudi nay,
hdy cho biét mudi nao cb
nguy ca chdy né cao hon
trong qua trinh luu tra.

~ Y EM O BIET

Ethanh phan chmh la
| ammonium nitrate.

T B T T T T P S P R el T

3. Xéc dinh ti 1& mol két hap
gitra NH, va H,PO, dé tao
ra diammonium hydrogen
phosphate  (dung lam
phan bén phuc hop DAP).
Viét phuong trinh hoa hoc
clia phan Ung.

-# |EM CO BIET

iTchrng tu nudc, ammonia
! long hoa tan va phan ung
| dugce vai kim loai kiém.

{i’:: HOA HOC 11
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NHNO () LN ,O(g) +2H,0(g) A H,, =36 kJ
hodc NH CI(s) L NH {g} + HCl(g) A H,,, = 176 kJ

Céc phan ng phin huy mudi ammonium déu lam ting
ap suat khi. nén co nguy co gay nd. Vi vay. viée luu trir
cac phan bon ¢ thanh phan chinh la muoi ammonium
thuong duoc I\Imyen cao can tranh xa cac n guon nhiét dé
han ché nguy co gay chay no.

(I UNG DUNG CUA AMMONIA
VA MOT SO MUOI AMMONIUM

Gan day, mbi nam co khoang hang trim tri¢u tin ammonia
dwoc san xuat trén toan cau. Trong do, c6 khoang 80%
duoc sir dung cho san xudt phan dam ammonium. urea
((NH,),LfJ} Cdé cung uip ngu}ﬂn 16 nitmtmn cho dat va
cay tmng Cac phan dam ammonium duoc tc-ng hop bang
cach cho ammomia phan (mg v dung dich acid twong
ing. Chéng han, phan trng dudi diy ding dé tao ra phén
bon vaéi thanh phén chinh 1a ammonium sulfate.

2NH,(aq) + H,50 (aq) — (NH),SO (aq)
Khi cho ammonia phan img voi phosphoric acid theo ti
1¢ mol khac nhau thi thu duge cac hop chét khac nhau.
nhu NH H.PO,, (Nde HPO,,... Mdi hop chat nay sé
cung Lﬂp L]‘I.L'I ddl ca nguyen lr.:- N va P (phosphorus) nén
duoe goi la phan bon phire hop ammophos.

Ammonia con lan guyen liéu quan trong dé san xuat nitric
acid, san xuat mét s6 chat gy no st dung trong khai thac
quing mo nhu ammonium nitrate,.

Giong nhu nitrogen long, ammonia I-:mg ciing dwge st
dung voi vai tro chat lam lanh trong mot so hé thc-ng lam
lanh cong nghiép.

Ammonia long duge sit dung lam dung méi dé hoa tan
mot 56 chat. Nhiéu phan mg ciing dugc thuc hién trong
dung mo1 ammonia long.

Ngoai img dung lam phén bon, ammonium chloride con
duoc sir dung trong pin vol vai tro chat dién i, hay dung
dé lam sach cac oxide trén bé mit cua kim loai trude kha
han. Vi du:

ZnO +2NH Cl — ZnCl, + 2NH, + H,O
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(1) NGUON GOC MOT SO OXIDE CUA NITROGEN TRONG KHONG KHi — MUA ACID

1. Ngudn goc mt so oxide ciia nitrogen ‘ .
Béu khi quyén quanh ta ¢é cic oxide cia nitrogen nhur NO, " """"""""
NO, (ki hiéu chung la NO ). Ching dwoc tao ra tir qua trinh : Cohare S Ee

fir nhlen nhur st tao thanh nitrogen monoxide trong Khi
quy én khi c6 sim sét. Ngoar ra, chiing ciin g duoe tao ra tr
cac hoat dong ctia con nguon. Lhan g han, viéc dot chay cac
nhién Liéu hu.d thach hl]‘lh ra cac nxldt, ctia mitrogen tir phan
ng oxi hoa cac hop chat cua nitrogen trong nhién liéu va
tr phan tng trwe tiep gitta N, va O, khi nhiét dé trong dong
co ting cao. Qua trinh san Xuat va si duno nitric acid cling
thai cac oxide cua nitrogen vao khi quyen.

2. Mua acid

Tir gitra thé ki XIX, nguoi ta da biét nitrogen monoxide,
nitrogen dioxide cung vdi sulfur dioxide trong khi quyén
la nguyén nhén chinh dan 16 sy ¢6 mit cua nitric acid va
sulturic acid hoa tan trong nwoc mura.

Mua acid lam bién déi
cdc ¢ong trinh nghé thuat
ngoai trai.

- R T e Y e T T T e TR e oY
o - -

Mua acid lam tang su an
mon vat liéu kim loai cla
cac cng trinh ngoai trai.

Su hinh thanh nitric acid trong nude mua lién quan dén
nitrogen monoxide va nitrogen dioxide did dugc trinh
bav o Bai 4. Don chdf nitrogen. Su hinh thanh sulfunc

acid trong nuée mua lién quan dén sulfur dioxide trong T
khi quyen.
Trude tién sulfur dioxide b1 oxi hoa bor oxygen nho cic f{@)
chat xic tac la mtrogen monoxide hodc nitrogen dioxide. | 4 vigs phuong trinh ho
S0 (g) ; 10 fg) NG hode NO, . §(O) (g) hoc minh hoa tac dong
| cla mua acid déi vai
Tiép theo, sulfur mumde (SO )de dang két hop véi nude calcium carbonate trong
trong mua dé hinh thanh 5uliu ric acid. nai da voi va vdi kim loai
sat co trong thép.

SO (g) + HO(l) = H,80 (aq)

Acid trong nwée mua (H,SO,, HNO,) sé lam giam pH
ctia dat va nude, tir do anh hu'Lmu tiéu cure dén ciy trong.
thuy san,... Cac acid na:,-' cling @n mon cac két cau kim

loai. hién dm thanh phan vat liéu cua cac cong trinh.

()

0 NITRIC ACID 4.Cho biét s6 oxi hoa clia

2 nitrogen trong moi phan
Hinh 5.4 la mo6 hinh cau 0 va ion sau: NHB, NH:rNIr
tao cuia phan tr nitric acid. N,O, NO, NO,, HNO,, HNO.,

Hinh 5.4, Md hinh cau tao
cua phin tr nitric acid
Hod Hoc 11 | | 35
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@ Cong thirc Lewis la:
5. Cong thuc Lewis cia HNO,

nhu duéi day c6 phu hop T :{lj:
khéng? NH R JN "
-bffL“xazH Nitric acid 1a chat long khong mau, ¢o tinh acid manh

va tinh oxi hoa manh. M&i nim c¢6 khoang hang chuc
&, ' triéu tan nitric acid diroe san xudt trén toan cau. Trong
 Nitricacidhodchydrochloric | o, khoang 80% dwoc ding cho san xuat phan dam

‘acid  déu khéng hoa ) . | T T
Etaﬂ dugc vang (gold) va ammonum mirate theo phvong rn 04 noc:

! platinium.

ENhu‘ng hon hgp gom mot
' thé tich nitric acid ddc va
'ba thé tich hydrochloric
' acid dac sé hoa tan dugc hai
' kim loai trén. Hon hop nay
 thuéng dugc goi la cudng
thuy hay nudc cuding toan.

""""""""""""""""""""" “ trong nganh cong nghiép luyén kim, trong cac quy trinh

.

o phén tich mau. ...
#-:@;
5. Khi khoi théng nguén nuac
thi nguy cd xdy ra hien (V) HIEN TUQNG PHU DUONG
tugng phu dudng sé tang g '
hay giam? Gidi thich. Hién tuong phn dwdng la su tich tu lwong lén cac chit
6. Dua vao nhing dau hiéu

nao dé du doan da co , x " i T— .
hién tugng pha dudng phosphorus trong cic ngudn nwde, do cic tac dong tir con

ﬁHj(ag) - Hﬁ(}_iag} — ﬁHﬁUi(aq}

Khoang 10% lrong nitric acid trén toan cau (hang tnéu tan
moi nim) dwge ding dé oxi hoa cac chat hiru co trong qua

trinh san xuat adipic acid. nitrobenzene va thuoc no.

Dua vao tinh oxi hoa manh, nitric acid con duge diung

e

dinh dudng, bao gom ca hop chit nitrogen va hop chat

xdy ra trong mét ao nudc  ngudi. Theo do. cic ngudn nude thai chua xir 1i triét dé,
hay ho nudc? cac ngufliu phan bon co thanh pl‘lE:ll'l chinh nhu: NH,NO;,
(NH,),CO. (NH,),HPO,. Ca(H,PO,),.... du thira chay
2. Nhiéu lodi thuy hdi sin duge Va0 vung nudc tu dong lam ting ham luong cac nguyén

nudi trong hé, ao, “vudng” to dinh dudng trong nudc. Hé qua cua hién twong nay la

(cachgoicliangudimiénTay |31 cho cac sinh vat trong nuroc nhur vi khuan, rong, réu,
Nam bé vé khu vuc ruéng

dugc khoanh ving, cai tao __
dé nudi thuy hai san),... Co thé quan sat duge hién tuong phi dudng thong qua su
Dé han ché nguy co xdy  xuat hién day dac cua tao xanh trong nude. Khi do, luwong

ra hién tugng phua dudng . ; : X S T D
tiric i, 56 ViIbiG o AGURE oxygen trong nuwoc sé nhanh chong giam di. Diéu nay la do:

nuoi thuy hai san nén lam  + Su hoat dong cia luong lon vi khuan da hﬁp thu dang
gi? Giai thich. ké oxygen hoa tan trong nudc.

tao sinh $61, nay no va phat trién rat manh.

™

,-r"rn
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« Su phat inén cua tao xanh dd ngan can anh sang va
khong khi chira oxygen khuéch tan vao nwroc,

« Qua trinh phéin huy tao chét bor vi khuan di tiéu ton
lrong lém oxygen trong nuoc.

H¢ qua cua sur giam oxygen trong nudce di lam thay doi
hé sinh thai cua nude, tich tu bun tir xac cua tao, lam suy - Hinh 5.5. Tac ha
kiét nguon thuy san. ctia hién twong pht dudng
Dé han ché hién trong phi dudng, can:
+ Tao diéu kién dé nudc trong kénh rach, ao, hé dwoc #—
luu thong. 3. Hay tim hiéu tinh trang pht
dudng tai dia phuong em.
: Tu d6, dé xudt bién phap
« Su dung phan bon ding lhiéu luong. ding cach. ding han ché hién tugng nay.
thoi diém trong ndm dé han ché sy nra tréi ion NO,,
PO; tir nguon phan bon du thira vao kénh rach, ao. hé.

_# Tan t6t trong nudc

« Xur li murde thai tnrde khi cho chay vao kénh rach, ao, ho.

Nitrogen

| —Cotinh khit :
va hydrogen 4 :

' — Co tinh base

! Chédtlam lanh, sanxuat

Hop chatammonium ~ ® phan bén,... ;
' (chia NHZ) _
\ ““——'ﬂ—-——_‘_
: Tantétvadiénli © |  Phanhuy EEnxuét
. trongnudc i | dnhiétddcao | | phandamammonium |

* Do tac dong cda tu nhién va con ngudi nén trong khéng khi c6 NO, NO,, SO,. Cac oxide nay
gady mua acid,

* Ung dung quan trong cla nitric acid 1 ding d€ san xudt phan dam ammonium nitrate (dua
vao tinh acid) va lam tac nhan oxi hoa trong mét 56 Ung dung thuc tién.

* Viéc st dung phan bdn du thia 13 mét trong cac nguyén nhan gay nén hién tuong phu
dudng déi véi viing nudc ti dong, gay dnh hudng tiéu cuc téi mai truding va hé sinh thai.
Pé tranh hién tuagng nay nén xir |i chat thai trudc khi cho ra mbi trudng, khai théng déng
chay, ting cuding cung cdp khéng khi cho nudc,...
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BhiTae

Bai 1. Vi sao no1 ammonia co vai tro rat quan trong doi1 vor nong nghiép? Cho vi du
minh hoa.

Bai 2. Bién thién enthalpy chuan cia phan (ng tong hop ammonia tir nitrogen va
hydrogen ¢6 gia tri am nhung vi sao qua trinh Haber lai chon nhiét dé phan ang
kha cao, vao khoang 400 °C — 600 °C?

Bai3. O 472 °C, h;'mg sO can bﬁnﬂ cua phan ung lcfmg hop ammonia tir nitrogen va
hvdrogen theo quﬂ trinh Ilah-.,r laK_=0.105. Gia str. két qua phan tich cho thay
tai thoi diém cén bang nong do cua r.t1tr-::-gen va hydrogen trong bu-:rnﬂ. phan ing
lan lrot 1a 0.0201 M va 0,0602 M.

a) Hay tinh nérng do mol cua ammonia co trong buémg phan trng tai tho diém
can bang.

b) Lam thé nao dé tach dwgc ammonia ra khéi hén hop?

Bai 4. Qua trinh dét chay nhicn li‘é“u trong 6 t6 sinh ra nhiéu khi nhu S50,, CO, NO. Tir
nam 1973, nguoi ta thiét ké “bo f::huyén doi xte tac™ trong hé thong xa khi cua 6
t0 (va ca trong may phat dién) nham tao diéu kién thuan loi cho phan img;

2C0(g) + 2NO(g) — 2CO(g) + N,(&)
a) Cho biét ¥ nghia cua phan trng trén do1 vér moi trromg.
b) Trong phan irng trén, chét nao la chat oxi hoa, chat nao la chat khir? Giai thich.
¢) Gié trj enthalpy tao thanh chuan ciia CO(g). NO(g). COLg) lan lwot1a—110.5;

91.3: —393.5 (kJ mol™). Hay tinh bién thién enthalpy chuan cia phan rng
trén. Phan irng trén ¢6 thudn loi vé mit ning lwong khéng? Giai thich.

Bai 5. Viét so do phan trng gy ra mua chira nitric acid va sulfuric acid.

Bai 6. Hay tim hiéu, chi ra cac hoat dong tao thanh cac khi gy muwa acid ta1 dia
phuong em. D¢ xuat mot s6 bién phap giam thiéu su tao thanh cic khi do.

33?; HOA HOC 11
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| "-"*iﬁ"_." SULFUR VA SULFUR DIOXIDE

Hoc xong bai hoc ndy, em ¢é thé:

.« Néu dwoe cdc trang thdi tu nhién cuia nguyén 16 sulfur (leu hiynh).
«  Trinh bay dwoc cdn tao, tinh chdt vt Ii, hod hoc co ban va img
! dung cua sulfur don chdt.

.« Thire hién duoc thi nghiém chimg minh sulfur don chdt vira ¢6
: tinh oxi hoa (tac dung voi kim logai), vira co tinh khir (iac dung voi
.E oxygen).

= Trinh bay dwoc tinh oxi hoa (tac dung vai hvdrogen sulfide) va tinh
! khue (tac dung véi nitrogen dioxide, xiic tdc nitrogen oxide) va ing
] dung cua sulfur dioxide (kha néng tay mau, diét ndm moc,...).

«  Trinh bay dwoc sw hinh thanh sulfur dioxide do tac déng cua con
nguot, twnhién, tac hai cua sulfur dioxide va mgt s6 bién phap lam
giam thiéu heong sulfur dioxide thai vao khong khi

(E) Viéc lam dung sulfur dé bao quan dwoe liéu, thue pham khé.... ¢o thé giy hai dén
sirc khoé. Vi sao?

@) suLFur
1. Trang thai tu nhién

Sulfur co ki hiéu hoa hoe la S, s6 hiéu nguvén tr la 16,

% )EM CO BIET
do am dién 1a 2,58 | 0 diéu kién thuemg, sulfur |
Tn.;ung ur nhic':‘“n, sulfur ton lagfi O l::a'} dang d{fin cljjé'itrvél hop . L?aﬁga;';f;_hf; ;hie} l:gg:;'ng
chat. Don chat :iiulfu r dugc tim thay chi yéu tai cdc ving | thé nhuhinh dusi day.

c¢oO nii lira, nhiéu nhat & cac nude thude “vanh dar lra”
Thai Binh Duong nhu Nhit Ban, Chile, Indonesia....

Mau khoang vat sulfur
khai thac tirmd

R S R P T S A

Hinh 6.1. Khai thac bot sulfur trén miéng nin lira & dao Java, Indonesia
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) Phén 1én sulfur ton tai & dan g hop chit trong thanh phfm
clia cac khoang vit, nhu pyrite (thanh phan chinh 1a FeS,).

1.Trong tu nhién, nguyén _ : |
t6 sulfur tén tai & dang  sphalerite (thanh phén chinh la ZnS), thach cao (thanh phan

hogp chat dé tan hay khé  chinh la CaSO,), barite (thanh phén chinh la BaSO,)....
tan trong nudc? . . ;
Ngoai ra, sulfur c¢on c¢o frong thanh phin cua mét so

protein dong vat, thue vat.
PR 1

a) Tinkh chet vdt 1§

O diéu kién thwong, don chit sulfur 1a chat rin, co

tan nhiéu trong dau hoa, benzene. Sulfur néng chay o

Céu tao phan tir Sg _ = _
khoang 113 °C, hoa hot & khoang 445 °C,

cla sulfur ;

|

|

|

|

! 1 . - ¥ [,
| mau vang, khong tan trong nude, tan it trong ethanol,
1

I

|

)

[}

'

b) Tinh chdt hod hoc

O diéu kién thuong. phin tr don chit sulfur gém 8
nguyén tir S (Sg). Bé don gian, nguéi ta ding ki hiéu S
ma khong dung cong thirc phan fir 54 trong cac phan ing
hoa hoc. Khi tham gia phan trng hoa hoe. sulfur thé hién
tinh ox1 hoa hodc tinh kho.

va

Thi nghiém 1. Tinh oxi hoa cua sulfur

Chudn bi: Bot sulfur, bét sit, gidy loc, ng nghiém chiu nhiét, daa thuy tinh, dén cén, gia thi nghiém.
Tién hanh: Tron déu hon hop gébm khoang 1 gam bét sat va 0,6 gam bét sulfur trén ménh gidy
loc. Cho hdn hgp vao éng nghiém chiu nhiét, dat 6ng nghiém lén gia thi nghiém. Bun néng 6ng
nghiém trén ngon llfa dén cén cho dén khi hdn hop “chay” va hod den.

Yéu cau: Viét phuong trinh hoa hoc cia phan ting da dién ra va cho biét vai tro clia cac chat trong
phan ung.

Thinghiém 2. Tinh khif cGa sulfur

Chudn bi: Bt sulfur, gidy quy tim, mudng dét hoa chét (da xuyén qua nut cao su), binh tam giac
(loai nhd) chua nudc va khi oxygen.

Tién hanh: Dung mudng dét héa chat (da duoc xuyén qua nit cao su) ldy mét it bot sulfur
(khoang 1/2 mudng). Deo khau trang. D6t mudng chifa sulfur trén ngon Iira dén con. Khi sulfur
chay thi dua nhanh mudng dét vao binh tam gidc chua san khi oxygen va mét it nude. Pay kin
binh béng céch di chuyén nhanh nt cao su trén mudng vao miéng binh. Khi ngon |fa trong binh
da tat thi lac nhe binh réi dé yén khodng 1 phut. Dang gidy quy tim thi pH cuia dung dich trong
binh tam giac.

Yéu cdu: Viét phuong trinh hod hoc cla céc phan Ung xdy ra trong qua trinh thi nghiém. Gidi
thich cac hién tugng quan sat dudc.

-H} HOA HOC 11
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Tinh oxi hoa

Sulfur phan (mg véi nhiéu kim loai, hydrogen tao ra cic hop chit sulfide. Vi du, sulfur
phan (g véi bot sit & nhiét dé cao:

0 0 o *2-2
S(s) + Fe(s) —= FeS(s)

Sulfur phan rng voi thuy ngan (mercury) ngay o nhiét do thwong:
S(s) + He() — HeS(s)

Nhér phan (g trén, ngudi ta dung sulfur dé loai bo thuy ngan roi vai khi nhiét ké thuy

ngan bi v&, han ché tac dong cua thuy ngan dén sire khoé.

Trong cdc phan tng trén, so oxi hoa cia sulfur di giam tr 0 xudng 2.

Tinh ki
() nhiét do thich hop. sulfur phan ng vé1 mot SO phi

kim nhu oxygen, chlonne, fluorine. Trong cac phan ing
do, s6 oxi hoa cua sulfur ting. Vi du phan ing dot nong

sulfur trong khéng khi:
S(s) + 0a(g) *> 80(g) A Hiyy = 2968 kJ

3. Ung dung

Sulfur la nguyén liéu quan trong dé san xudt sulfuric

acid, duoc phﬁm* ph:";m nhudm, thude trir sdu: lam bién

doi tinh chat cua cao su tu nhién nhim tao ra loai cao

su phu hop muc dich st dung (luu hoa cao su). Sulfur ~
con duge dot chay. tao sulfur dioxide ¢ tac dung diét vi 'f@
khuén va nidm méc.

1.Sulfur dioxide thue loai
acidic oxide. Hay cho biét
sulfur dioxide c6 phan tng

(1) SULFUR DIOXIDE duigc véi calcium hydroxide,
calcium oxide khéng.
1. Mét sd tinh chéat Viét phuong trinh hoa

8 . _— g , hoc clia phan Ung xay ra
O diéu kién thuong, sulfur dioxide (SO,) la chat khi (néu cé).

khong mau, co mui hae, doc, tan nhiéu trong nwoc.

4 F A,
Sulfur dioxide thé hién tinh chat cua acidic oxide nhu ﬁ@

phan ng véi nude tao moi trudmg acid. phan (mg véi | 2.Hay dé nghi cong thiic
Lewis cla SO,.

basic oxide hofic base tao thanh mudi.
HOA HOC 11 -Il. |
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®
2. Nguyén tir sulfur thé hién
nhiéu s6 oxi hod khac
nhau trong cac hgp chat,
nhu -2, +4, +6. Hay giai
thich vi sao 50, ¢6 ca tinh
khir va tinh oxi hoa.

.,

A)

3.Hoan thanh phuong trinh
hod hoc phan (ng dat
chay FeS, trong khoang vat
pyrite:
FeS; + 0, —» Fe,0; + (A)

Mat mau da chia
khodng vat pyrite

@

3. Hay giai thich co s& hoa
hoc cia mot 56 bién phap
giam thai luong sulfur
dioxide vao khéng khi.

(42 |7 HoA Hoc 11
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Chat nay con thé hién ca tinh oxi hoa va tinh khi. Vi du,
sulfur dioxide oxi hoa hydrogen sulfide (H,S) dé tao ra
bot sulfur mau vang, theo phan trng:

+4 -2 0

SO,(g) + 2H,S(g) — 38(s) + 2H,0())
C6 nhiéu phan trng thé hién tinh khir cia sulfur dioxide.
Trong do. phan (rng giira sulfur dioxide voi oxygen duoc

quan tam nhiéu do lién quan dén hién twong mua acid.

303(2]

WO hodc NO,

+d 1
S0O,(g) + EDI[EJ

2. Ung dung

Sulfur dioxide la chét trung gian quan trong trong qua
trinh san xuat sulfuric acid. Oxide nay con dwoc ding dé
tiy tring vai soi, dwong; san xuét thudc trir siu va thude
sat trung. Trong cong nghé thuc pham trude kia, sulfur
dioxide ciing duge s dung & nong do nhat dinh dé han
ché su phat trién cua vi sinh vat. Khi sulfur dioxide ciing
duge tao ra tir qua trinh dét chay sulfur vor muc dich diét
khuan va nam moc. duge dung dé bao quan hoa qua say
kho, duge hiéu tir thue vat (dan gian con goi la qua trinh
“xong sinh™). Tuy nhién, hién nay, bién phap bao quan
nay di bi cadm sir dung do gay nhiém déc thuc pham.

3. Mt so bién phédp giam thai sulfur dioxide vao khi quyén
Do voi moi trrong, khi sulfur dioxide la nguyén nhén
quan trong gy mua acid. Déi vdi con ngudi. khi sulfur
dioxide s€ tao cam giac kho tho, gay ra bénh viém duong
hé hép, dau mit. Khi vao co thé, khi nay két hop véi nude,
tao acid, tir do lam giam pH cua mau, lam roi loan nhiéu
qua trinh chuyé én hod trong co thé.lam g Llam kha ning van
chuyén oxygen ciia hong cau. Vi vy, can ¢o bién phap
giam thai sulfur dioxide vao khi quyén.

Cac nhién liéu con ngudi sir dung ciing co tap chat chira
nguyén t6 sulfur. Khi nii lira hoat déng va con nguoi dot
chay nhién liéu, cac hop chit chira sulfur sé bi oxi hoa tao
ra khi 8O,. Qua trinh san xuét sulfuric acid cling co thé
thai vao khong khi mét luong nhit dinh 80,
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Dé giam lwong khi sulfur dioxide thai vao bau khi quyén
cin phor hop thre hién nhiéu bién phap nhu:

than thién méi truong nhu ethanol, hydrogen,... két hop | Vi sao néi hydrogen ciing
vol khai thac cac nguén ning lwong tar tao nhr ning ¥ nhu ethanol la nhién liéu

lwong mit troi, niing luong gio. than thién véi méi truéng
(nhién ligdu xanh)?

* Thay thé dan cac nhién l1éu hoa thach bﬁng nhién liéu ‘#—

« Din khi thai cia cac nha may vao thap hoic bon chira
cée chat hip phu phit hop. nhu than hoat tinh. hip phu
khi sultur dioxide, trrdie kha thar khi ra mon truong.

» Chuyén hoa sulfur dioxide thanh céc chét it giy & nhiém
hon bl:'mg cac hoa chit nhu voi séng (thanh phﬁn chinh
l4 Ca{)}:vﬁi 161 (lhéqh phéan chinh la Ca(OH),) hoic da
vO1 nghién (thanh phan chinh la CaCO,).

@

¢ Trong tu nhién, sulfur ton tai & ca dang don chat va hop chat.

* Sulfur (S,) ¢é tinh khif va tinh oxi hod. Sulfur la nguyén liéu dé san xudt sulfuric acid, dugc
pham, thudc trir sau,...

* Sulfur dioxide (5O,) 6 tinh khtr va tinh oxi hoa. 50, thuong dugc dung dé san xuat sulfuric
acid, tdy trdng vai sgi,... Tuy nhién, su c6 mat cdia SO, trong khéng khi gay 6 nhiém moéi truang,
anh hudng stic khoé. Vi vy, cdn phai han ché su phét thai cta khi SO, ra méi truéng.

) N
BAITAP

Bai 1. Ca sulfur va sulfur dioxide déu la nhirng chét vira co tinh oxi hoa, vira ¢o tinh
khir. Hay viét phirong trinh hod hoc minh hoa.

Bai 2. Qua trinh hoa tan bt d{"‘.-ng bt dung dich sulfuric acid dic sé sinh ra khi sulfur
dioxide. Nhim han ché phat tan sulfur dioxide ra mo1 truomg, cac hoa chit nao
sau diy co thé duoc ding dé hap thu khi nay: dung dich sodium hydroxide. dung
dich nwroc voi1 trong. dung dich hydrochloric acid? Gian thich.

Bai 3. Tai mét s6 nha may, nguoi ta ding calcium oxide (v6i song) hodc calcium
hvdroxide (voi to1) dé hap thu sulfur dioxide trong khi thai.
a) Viét phwong trinh hoa hoc cua cac phan ng trén.
b) O mbi phan tmg. sulfur dioxide thé hién tinh chit gi?
HOA HOC 11 | 43
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Hoc xong bai hoc nay, em c¢6 thé:

« Trinh bay duoe tinh chdt vat li, cach bao quan, sw dung va nguyén
tic xir li so bo khi bong acid

« Trinh bay duoc cau tao H SO, tinh chat vat li, tinh chat hod hoc co
ban, vmg dung cua dung dich sulfuric acid loang, dung dich sulfuric
acid ddc va nhimg luwe ¥ khi swe dung dung dich sulfuric acid

o Thiee hién dieoe mét so thi nghiém chitmg minh tinh oxi hoa manh
va tinh hdo nwde ciia dung dich sulfuric acid dic (véi dong, da,
than, gidy, duomg, gao,...),

o Van dung duoe kién thirc vé ning lwong phan img, chuyén dich cdn
béng, vin dé bao vé méi truomg dé giai thich cac giai doan trong quda
trinh san xuat sulfuric acid theo phwong phap tiép xiie.

« Néu diwge tmg dung ciia mot s6 muoi sulfate quan trong: barium
sulfate, ammonium sulfate, calcium sulfate, magnesium sulfate va

E nhdn biét droc ion SO trong dung dich béing ion Ba®'.

d) Nhén dan trén chai dung dung dich sulfuric acid

thuong ¢o hinh nhu Hinh 7.1, Giai thich y nghia

cua hinh va nguyén nhin gay nén hién trong duge

mo ta trong hinh. Hinh 7.1. Nhin cinh bio
khi sir dung sulfuric acid

@ @) SULFURIC ACID
1. Hay viét cong thic Lewis
ctia phan tirH SO, 1. Cau tao phén tir va tinh chat vat li

Sulfuric acid ¢6 cong thirc phan tr la H,SO, vai ciu tao
nhu Hinh 7.2.

Sulfuric acid la chat long sanh nhu dau, khong mau, khong
bay hoi. Dung dich sulfuric acid dic c6 kha ning hat 4m
nén thuomg dé ding lam khé hoa chit trong cac binh hit
am. Sulfuric acid tan tot trong nuwde. Qua trinh hoa tan toa
lwong nhiét lon. Vi vy, dé bao dam an toan khi pha lodng
dung dich sulfuric acid diic, phai cho tr tir acid dic vao
nuoc, khong duoce cho nuwoe vao acid (Hinh 7.3).

Hinh 7.2. M6 hinh

cau tao phan tr H,50,

Gfi HOA HOC 11
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Y EM O BIET SSESEEEEEEEE \

Bién thién enthalpy chuan |
cla qua trinh hoa tan
sulfuric acid trong nudc
khodng —96 kJ mol. Khi
cho khodang 10 mL dung
dich sulfuric acid 98% wvao
cée chifa 100 mL nudce cat
& 25 °C thi sé thu dudc coc
dung dich sulfuric acid co
nhiét dé khoang 60 °C.

T =

Hinh 7.3. Cach pha loang dung dich sulfuric acid dic

e e e e
-

2. Tinh chéat hoa hoc

s

Thinghiém 1. Tinh oxi hoa clia dung dich sulfuric acid lodng va dung dich sulfuric acid dac

Chuan bi: Kim loai déng dang manh hoac sdi, dung dich sulfuric acid lodng va dung dich
sulfuric acid déc, 6ng nghiém, béng tam kiém, dén con.

Tién hanh:

* Chomanh déng nhé vao dng nghiém thit nhat. Cho ti€p vao 6ng nghiém khodng 3 mL dung
dich sulfuric acid loang. Bun néng nhe 6ng nghiém trén ngon llfa dén con.

* Cho ménh déng nhd vao dng nghiém thit hai. Cho tiép vao 6ng nghiém khoang 3 mL dung
dich sulfuric acid dac. Nut bong tam kiém vao miéng dng nghiém. Bun nong nhe éng
nghiém trén ngeon Ia dén con.

Yéu cau: Quan sat hién tugng va giai thich. Viét phuanag trinh hod hoc minh hoa, xdc dinh vai tro

clia cac chat khi phan (ing xay ra.

Thi nghiém 2. Tinh hao nuéc va tinh oxi hoa cia dung dich sulfuric acid dac

Chudn bi: Buoing kinh hoac bét gao hay bot mi, céc thuy tinh chiu nhiét, chau thuy tinh rong,

dng nho giot, dung dich sulfuric acid dac.

Tién hanh: Dat coc thuy tinh vao chau thuy tinh. Cho moét thia nhd dudng kinh, hoac bét gao,

hodc bt mi vao cdc. Nho tif tif vai mL dung dich sulfuric acid dac vao cdc,

Yéu cdu: Quan sat hién tugng. Giai thich va viét phuong trinh hod hoc.

Chu y an toan: Can than khi st dung dung dich sulfuric acid.

a) Tinh chdt hoa hoe cua dung dich sulfuric acid loang

Dung dich sulfuric acid lodng co cac tinh chat chung cia %‘Qﬁ‘_
g di S @y,

acid:

5 . : 5 1. Hay viét phuong trinh hoda
* P61 mau quy tim thanh do. hoe clia. phan tha git
« Tac dung voi kim loai hoat déng trong day hoat déng dung dich sulfuric acid
hoa hoc. lodng, du vdi lan luet ting
s ) i : : . chit sau: kém (zinc), zinc
» Tac dung von basic oxide va base. oxide, barium hydroxide,

+ Téc dung v&i nhiéu mubi. sodium carbonate.
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b) Tink chdt hoa hoc cua diung dich sulfuric acid deac
Ngoai tinh acid manh, dung dich sulfuric acid dic con co
céc tinh chét hoa hoc dac trung sau;

% Tinh oxi hoa manh

2.56 oxi hoa I6n nhit clia

sulfur trong cac hop chét
la +6. Vay H,50, c6 kha

niang thé hién tinh khir
khong? Gidi thich.
2H,80,(ag) + Cu(s) — CuSO,(ag) + 2H,0() + SO4(g)
+ 0 +4
2H,80,(aq) + S(s) — 350,(g) + 2H,0(])

Dung dich sulfuric acid dic o tinh oxi hoa rat manh, oxi hoa
duge hau hét cac kim loan (tnr vang, platinium), nhiéu ph
kim nhu carbon, sulfur, phosphorus,... vanhiéu hop chat.

v = 0 = |
2H,50,(aq) + 2KBI(s) — Bry(ag) +SO,(g) + 2H,0() + K,80,(ag)

ﬁ{@)g Tinh hdao nwoe
= . Dung dich sulfuric acid dic hap thu manh nuéc. No ¢o
2.Dy d?é“ I-"F""_ t":‘q"g X3y kha ning chiém nude cua nhiéu hop chat hoic chiém cac
ra khi cho vai giot dung et L . iy . .4
dich sulfuric acid dac vao ~ Mgu¥eén to Ova H (thanh phan cia nuée) trong nhicu hop
5;."; nghlém chira Vi hat chat. Ching han, nho dung dich sulfuric acid dic vao
com (thanh phan chinh 1a  cac hap chat dang C, (H,0),, (nhu duong saccharose,
tinh bét ((CsH,006),). Viét  glucose va tinh bot), s€ ¢o cac phan (ng sau:
phuong trinh hod hoc
minh hoa. C,(H,0),(s) Z2%%_ 1C(s) + mH,O()

N5 )EM CO BIET RS -,

' Vi véy. cac hop chit dang C (H,0)

C(s) + 2ZH,50y(aq) —= CO,(g) + 2504(g) + 2H,0(/)
b1 than hoa do phan

i ung tao ra carbon. Mot phéan c:arhm:"sﬁ ticp tuc b1 oxi hoa
; bon acid tao thanh khi.

: Khi b1 dinh dung dich sulfurnc acid dic, co thé nguon sé
bi ton thwong niing do té bao bi mat nude, bi dét nong tir
i lwong nhiét phat ra va bi oxi hoa manh. Vi véy, phai hét
. H6 Kawah lien (Ka-oa Li-en) | girc than trong khi sw dung dung dich sulfuric acid dac.

nam trén miéng nui lda |

& mién dong dio Java, | 2 T — i i
Indonesia, Day dugc cho 3 | 3. Bao quan va xif li bong sulfuric acid

' hé acid 16n nhat thé gigi. | Irong phong thi nghiém, cac cha. lo chira sulfuric acid phai
| Su c6 mat clia sulfuric acid | dwge bao quan ¢ noi it ¢d nguy co bi va cham, xa ngudn

trong hé lién quan dén i phiét va cac hoa chit khac. Khi lam viée voi sulfuric acid,
| sgz‘;"fﬂ:ahisl'“g:” U hows | can sir dung cac dung cu bao hd nhu do bao ho. kinh bao
RN . . ho, gang tay chong tham, ...

(Iﬁ HOA HOC 11
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Khi by bong boi dung dich sulfuric acid, ¢iin so clru ngudi
b1 bong bing cich nra sach vét bong dudn von nude sach
trong it nhat 20 phat!"! dé rira troi acid déng thoi lam giam
nhiét phat ra tir cac qua trinh oxi hoa trude khi dua dén co
s& v €. Viée nira bing nude sach ¢o thé tién hanh tiép tuc
trong lic di chuyén nan nhan.

Bong sulfuric acid ¢6 thé dan téi nhiém tring mau néu xir
li khong ding trong bude so ciru. Vi vay, chi nén ding
nudc sach dé so ciru, Tuvét doi khong chwom da lanh,
khong xoa vét bong hsng cac loai kem, gel, dau. ...

4. Ung dung va san xuat sulfuric acid

a) Ung dung

Moi nidm., ca thé a1 cin dén hang trim triéu tin
sulfuric acid. Trong do, g:-;il‘l 50% luong acid duge dung
dé san xuét phan béon nhu ammonium sulfate, calcium
dihydrogenphosphate (Ca(H,PO,))).... Acid nay con
dwoe sir dung trong san xuat chat tay rira, son, phAm mau,
thude trir sau, giay., ché hoa dau mo....

b) San xudt sulfuric acid bing phuong phdp tiép xic
Nguyén liéu chinh dé san xuat sulfuric acid bang phwong
phap tiép xtic 1a khoang vat sulfur (thanh phin chinh la S)
hodc khoang vét pyrite (thanh phén chinh la FeS,).
Trwde tién. nguyén liéu dwoe dot dé san xuat sulfur
dioxide:

8(s) + 0,(g) —= SO,(g)

4FeS () + 110(g) — 2Fe, 0 (s) + 880,(g)

[1] https://healthvietmam.vn/thu-vien/tai-licu-tieng-viet'bong/so-cap-
cuu-bong-acid. truy cip ngay 26/10/2022.

Boc ban moi nhat trén hoc10.vn

3.Phéng thi nghiém coé
moét lo dung dung dich
sulfuric acid dac khéng
con nguyén chat, khong
sir dung dugc nira. Hay dé
xuat cach loai bé lo acid
nay maot cach an toan ma
it gay anh hudng dén maoi
truding va suc khoé.

Sulphuric acid 98%

e ML 9508 gimad

Hinh 7.4. Cac canh bio nguy
hiem dwge ghi trén nhin cua chai
dimg dung dich sulfuric acid dic

- )EM CO BIET

lam nguyén liéu chinh trong
sdn xuat gang, thép.

............................
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Sau do, sulfur dioxide duoc oxa hoa bon oxygen h::ing‘

(2}
3."Nh& c6 chat xic tac nén  oxide (V,05) duoc bo tri tai nhiéu tang cua thap, & nhiét
phan dng gida 50, va O,

uu tién dién ra theo chiéu . )
thuan” phwong trinh hoa hoc sau:

cach cho hon hop nay tiép xuc von xice tac vanadium(V)

do 450 °C. Phan trng oxi hoa sulfur dioxide dién ra theo

Phat biéu trén la dung hay . | A50°C V0, A . "
sai? Giai thich. 2805(g) + 0y(g) =————=2804(g) A, Hy5s = -197.6 k.

Bién thién enthalpy chuan cua phan ing thuan co gia tri am.

Do do. theonguyén li Le Chatelier, dé can bing chuyén dich

vé phia tao sultur dioxide thi cn giam nhiét do phan (mg.

Tuy nhién, khong thé ha nhiét do thip hon mot gidi han

. nhat dinh vi khi do6 toe do cua phan irng qua nho. Thue té,
& — nhiét o phi hop duge lya chon la khoang 450 °C.

P P g

Qua trinh san xudt sulfuric  Tiép theo, ding dung dich sulfuric acid 98% dé hap thu

acid ¢6 thé anh hudng dén

moi trugng va ngudi tham

gia san xuit. Hay tim hiéu H,S0,(ag) + nSO,4(g) — H,50,nS0,(/)

nguyén nhan va dé xuatmot Y . . . . ,
<& blén phép han chBnhiio [r oleum, co the pha thanh dung dich sulfuric acid co

sulfur trioxide, thu duoe san pham la oleum (H,S0,nS0,).

tac hai do. nong do theo nhu cau.
H,80,m80,() + nH,0(}) — (n+1)H,80,(aq)

(1) MUGI SULFATE

1. Mgt s6 mudi sulfate . ,
Mudi sulfate la hop chat co chira 1on sulfate (SO} ). Da s6
cac mudi sulfate tan trong nudce, calcium sulfate rat it tan,
barium sulfate dugc coi la khong tan trong nurde. Sau day
ld mdt sé mudi sulfate phd bién cling véi cic tng dung
cuia chiing trong cudce song.

* Ammonium sulfate ((NH,),50,) o dang tinh thé mau
triing, chii véu dwoc ding lam phén bon cung cap dam
cho dat.

« Magnesium sulfate (MgSO,) & dang tinh thé mau
tring, chu véu dwge sir dung lam phan bén. Mudi nay
con duwoe sir dung lam thuée dé cung cip magnesium
cho co thé, gitip giam cac con dau co, giam hién twong
chudt rit. Moi phan tir magnesium sulfate co thé két hop

. |

(\jﬂ HOA HOC 11
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véi 7 phin tr nudc dé tao Mg80,7H,0. Vi vay,
magnesium sulfate con duoc sir dung lam chat hit
am. chit hut md hoi tay cua cac van dong vién thé duc
dung cu (Hinh 7.5)....

» Calcium sulfate dihydrate (CaSO,2H,0) la thanh
]:-hfin chinh cua khoang vit go1 la thach cao fir nhién
(gypsum ). Khi nung thach cao CaSO2H,0 dén khoan g
150 °C — 180 °C tao thinh thach cao nung CaSO,0,5H,0, ~ Hinh 7.5 MeSO duge ding

oo lam chat hit mé hoi tay ciia
theo phan img: cic van dong vién

CaS0,2H,0(s) —> CaS0,0.5H,0(s) + 1.5H,0(g)

Thach cao nung co kha ning hit nurde va nhanh chong
chu}-*én lai thanh thach cao. Vi vay. khi nhao tron thach
cao nung v&i nude, no co kha ning déng cing rat
nhanh. Nho tinh chat nay. thach cao nung dugc sir dung
lam vat hiéu xdy dung, ndn dic twgng va khuon dic, bo

-\ EM CO BIET

chinh hinh trong v hoc.

| i 4 dinh xuang bi gay i
1 bang thach caochira |
k calcium sulfate '
Hinh 7.6. San pham trang tri dwoc lam tir thach cao nung

Thach cao nung con duoc ding lam chit phu gia trong

chérbifm lhl_lrc pham vaéi ham r]u*t_mg cho phép nhat dinh. )

L]‘lflt nay giip dctng tu prﬂle;n Iltung dau hii (daulphuﬁ}, 2 Hal. chigt-phy gie thige

phé mai (pho mat); han ché hién twong nhio cua bot phim déu mau tring I3

trong lam banh: gilr nude bén trong cac loar mirt. ... bot thach cao nung va bot

» Barium sulfate (BaSO,) ¢ dang tinh thé mau tring, dwoc Beking Soca NALCy ,
v d R -~ ¢ linh I i Lam thé nao dé phan biét
str dung rong réi trong cac linh vire nhw son, myc in, nhwa, hai chdt phu gla nay?

Iérp phii, men., thuy tinh, khai thac khoang san, san xuét cac
loai giﬁ}-’ tr:'ing chit luong cao. Trong v té, barium sulfate
la thanh phin chinh cia thude can quang trong ki thudt
X-quang.

HOA HOC 11 | 49
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(B

4,Trinh bay cich st dung
dung dich barium hydroxide
dé phan biét ba phan
dam cé thanh phan chinh
lan lugt 1a NaNO,, NH,CI,
(NH,),50,.

2. Nhan biét ion SO trong dung dich

Pé nhan biét sw co mit cua ion sulfate (SO} ) trong
dung dich, ngudon ta thuong sir dung dung dich mudi cua
Ba* nhu banium chlonde, barium nitrate. Phan timg aiira
cdc mudi nay véi ion SOT s& lam xudt hién két tia mau
trang barium sulfate, theo phwong trinh ion rut gon:

Ba*(ag) + SO (ag)— BaSO (s)
K&t tha nay khong tan trong cac dung dich acid va dung

dich base.

* Dung dich sulfuric acid loang ¢6 céac tinh chat chung cla acid.
* Dung dich sulfuric acid dac co tinh hao nudc va tinh oxi hoa manh.
= Dung dich sulfuric acid dugc san xuat tir nguyén liéu la khoang vat sulfur hoac pyrite theo

phuong phap tiép xuc.

*  Cic mudi sulfate ¢6 nhiéu ting dung trong thuc té.

* lonSO; thuding dugc nhan biét nh&s phan ting véi ion Ba?* tao két tha mau trang.

@

2

Bii 1. a) Tinh thé tich dung dich H,S0, 98% (D = 1.84 g mL ") cin dung dé pha ché
thanh 500 mL dung dich H,SO, 0,05 M.

b) Tinh thé tich dung dich H,S0, 0,05 M can ding dé trung hoa 10 mL dung
dich NaOH ¢o pH = 13.

Bai 2. Cac ao, ho. sub1, song quanh miéng nui lra thudng co méi truong acid. Dién
hinh la ho Kawah [jen, mién DPong dao Java, Indonesia. H6 ndm cao hon mat
nude bién 2 300 m. duge cho 1a “ho acid™ lon nhat the gioi. Gia trni pH cua nude

trong ho dao dong tr 0,13 dén 0.50 chu }'éu do sulfuric acid gay nén.

Hay giai thich nguyén nhan ¢o mét cia sulfuric acid trong hé.

Bai 3. Dua vao tinh chit nao dé phan biét nhanh mubi magnesium sulfate va mubi

barium sulfate?

Bai 4. Viét phuong trinh hoa hoc cua cac phan tmg theo diy chuyén hoa dudi day.
FeS, — SO, — SO, — H,8SO, — (NH,),SO,

é:zi HOA HOC 11
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PAI CUONG VE HOA HOC HUU CO

" HOP CHAT H’U CO VA HOA HQC HU'U CO

'« Néu duoc khai niém hop chdt hitu co vé hod hoe hitu co; ddc diém
chumg cua cac hop chdt hitu co.

* Phdn logi duoc hop chat hitu co (hvdrocarbon va ddn xudt).

« Sir dung dwoe bang tin hiéu pho hong ngoai (IR) dé xdac dinh mét sé

I
]
[}
i « Néu dwoe khai niém nhom chire va mot s6 loai nhom chire co ban.
[}
]
i
[l

nhom chire co ban.

‘1----------

(b Trong ciay mia u':- saccharose (C 1,0, ) trong thach cao ¢o calcium sulfate
(CaS0,): trong gc- co celullose ({L H,0,) ). trong thuy tinh co silicon dioxide
(510,): trong thanh phén cua nhiéu loai thude khang viém, clam dau c6 aspirin

(hay a-:etvlsa]m}']n: acid, C
(C,H

934)?

trong thanh phan cua khi dét (gas) cé propane
o). Trong s6 cac chit trén, chit nao la chét hitu co, chét nao 1a chit v6 co?

Cho biét mét s6 g dung ciia chét hitu co trong doi song.

@) HoP CHAT HiU cO VA HOA HOC HUU CO

D6t chay hoan toan cac hop chit hiru co (ldy tir co thé
dong vat, thure vat hay do con nguro tfmﬂg hop ra) déu tao
thanh kbi carbon dioxide (EJ{JZ}. Hg*p chdt ctia carbon {r}
hop chat hitu co, trir m6t s0 hop chatnhu CO, CO,. muét
carbonate, cac cyanide, cac carbide,...

Nganh hoa hoc nghién ciru vé cac hop chét hitu co dwoc
2ot la hoa hoc hitu co.

() pic BIEM CHUNG CUA CAC HOP CHAT HUU CO
1. Thanh phan nguyén o

Hau hét cac nguyén to trong tr nhién déu co thé duoc
tim thay trong thanh phan cua hop chat hiru co nhung so
lwong cia cac nguyén 16 thwong gip 1a khéng nhiéu.

Boc ban moi nhat trén hoc10.vn

M- \EM CO BIET .
! Trudic day, cac nha hod hoc |

B T e i e R R R

cho rdng nhiing chat c6
trong co thé déng vat, thuc |
vat chi dugc tao ra tir co thé |
ching va goi cac chét nay |
la chat hiu co. Urea la mét |
chét hitu co cé trong nudc |
tiu cla ngudi va dong!
vat. Nam 1828, Friedrich |
Wohler  (Phri-dric V&-lo) ¢
da téng hop dugc urea tir |
ammaonium cyanate.

il
NH,{OCN) —3 H,N—C-NH,

S S

Khédm pha cua éng da ching
minh rang chat hiu co cé |
thé dugc tao thanh ngoai co |
thé séng, tao tién dé cho sy |
phét trién nhanh chrjng cua '

i
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(2) Ngoai carbon, trong thanh phéin cia hop chat hiru co
1 Dua vio dé im dien caa  thuong co thém mot hodc mot vai nguyén 16 khac nhu

céc nguyér{ t6 C, H, O, N, hvdrogen, oxygen, nitrogen; it gdp hon la phosphorus,

P, gidi thich vi sao lién két  cac nguyén 10 halogen. sulfur....

gilfa nguyén tU cla céc . i

nguyén té nay vdi nhau lai 2. Dac diém cau tao

la lién két cong hod tri. Cac nguyén tu trong phén tir hop chiét hitu co lién két véi
@ nhau chu }Ei‘t hcfng lién két cr:rng hoa tri. Trong do, cac
: nguyén tir carbon co thé lién két truc hrep vai nhau fao
thanh mach carbon & dang mach ho khéng phan nhanh,
mach ho phan nhanh hodc mach vong.

2.50 két hogp cha bén
nguyén td carbon vdi
nhau <6 thé hinh thanh
cic loai mach carbon nhu 3. Tinh chat vat li

@ hinh duc: Pa s6 cac hop chat hitu co if tan trong niede nhung tan
CHy~CH~CH,~CH,. (1) iot trong dung mdéi hitu co. Do do, trong cong nghiép,
H,C—CH, 2) nguon ta sir dung moét luong lon ch;flt hitu co (hexane,
HC=CH; acetone, ethanol, chloroform,...) dé hoa tan son. nhua,
CH;—(EH—CH; (3) cao su. ph:im mau_...: tach chi &t cac chit tir dong vat,
CH, thue vat;...
Eﬂz @ Cac hop chét hitu co thuéng eé nhiét do nong chay va

nhiét do soi Iﬁr&}: (dé bay hoi).
HL—H, 4. Tinh chét ho4 hoc

Hay chi ra chat nao c6 mach e L - . . .
carbon hé khéng phan  Phan ing hoa hoc cua cic hop chat hitu co thudng xay

nhanh, chit ndc ¢ mach  ra chdm va rhe&_ nhiéu hirong khae nhau, tao thanh hon
carbon hd ph&n nhanh va hgp gdc Sd" Phdfﬂ.

chit nao c¢é mach vong.
Vidu 1/ Khi cho propane tac dung vai bromine. ludn
[ ¥ tao thanh hdn hop cac san pham 1-bromopropane va

Ngudi ta thuang diung chat  2-brom opropane.
gi dé loai bé vét son méng L
tay hay vét muc but bi day CH,CH,CH, - —'-—-— CH,CH,CH,Br + CI ]3(|:HC”3

trén ao? Chat do la chat vo Br
cd hay chat hitu co? Co thé propane l-bromopropane 2-bromopropane
ding nudc dé ria cdc vét

B T e Cac hop chat hitu co thuomg kém bén véi nhiét va dé chay.

i Vi thé cac kho bai. nha xwong chira xang. dau, vai. soi.
F’:%\' cao su, nhua.... thuong duoc gan bién bao “Céam lira” va
luén duoc trang bi cac phuong tién phong, chira chay dé
e.hﬁng hoa hoan.

Cho cac chat HID, LiF, C:Hu
va cac gia tri nhiét do soi
-B8,5°C, 100°Cva 1 676 °C.
Hay cho biét nhiét d6 s6i clia 3. Cho phan Uing dét chéy 1 mol ethanol (C,H,0):

m&i chat va gidi thich su khac H.O() +30.(g) = L0 ,(g) +3H,0(g) AHie=-1300k

nhaudo. Phén Ung trén |a phan Ung thu nhiét hay toa nhiét? Du doan
vé mat ndng lugng, phan ing trén xay ra thuan loi hay khéng.

b
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(1D PHAN LOAI CAC HOP CHAT HilU cO

Cénhiéu cach dé phan loai hop chit hitu co. Hinh 8.1 glcﬂ
thiéu cach phan loai dua trén thanh phan cac nguyén to
co mit trong phan tr hop chat hitu cor va dic diém lién két
cua ching.

Theo do, cac hop chét hitu co thuong dugce chia thanh hai
nhom lon: hydrocarbon va ddn xudt ciia hydrocarbon.

Hydrocarbon la nhitng hgp chat hiru co trong phan tir chi
chira carbon va hydrogen.

Khi thay thé nguyén tir hydmgm trong phén tr hydrocarbon
bdn;: nguyén tir hay nhom nguyén tir khac thi thu duge dan
xuéit hydrocarbon.

HOP CHAT HUU CO

___________
------

®

4.Cho cac hgp chat: C:H, (1),

C;Hg0, (2), CCl, (3), CigHsg
(4), CeHsN (5) va C4H,45 (6).
Trong cac hgp chat trén, hop
chat nao la hydrocarbon,
hap chat nac 13 dan xuat
hydrocarbon?

______

[ HYDROCARBON /| ‘

DAN XUAT CUA
HYDROCARBON

Alcohol, phenol
Aldehyde. ketone

- Hydrocarbon no

Hydrocarbon khéng no

Hvdrocarbon thom
Din xuat halogen

=

i

7]

s P
= o
o 2 £ 2
= E =
£ = .Eg
H=| [=]
= < .g.E
o

E 3
[ )

Hinh 8.1. Phin loai cic hop chat hiru co theo thanh phian nguyén t6 va dac diém lién két

(I NHOM cHUC

1. Khai niém

Nhom chire 1a nguyén fir hay nhom nguvén tw gdy ra
nhitmg tinh chat hod hoc die trung ciia hop chat hitu co.
Nhom chire két hop véi goe hydrocarbon (phén con lai cua
phan tir hydrocarbon sau khi mét di mét hay nhiéu nguyén
tir hydrogen) dé tao thanh phan tir chat hitu co mang nhitng
tinh chat hoa hoc dic trung cua nhom chire do.

Boc ban moi nhat trén hoc10.vn

5Cac hgp chat CH,CHO

CGH:CHO, CH,CHO va
CeHy3CHO cé6 mét s6 tinh
chdt giéng nhau (bi oxi
hoa thanh carboxylic acid,
bi khir thanh alcohal,...).
Nhém cdec nguyén tl nao
<o trong thanh phan cla
nhitng chat trén da lam
cho chung c6 tinh chat
giéng nhau?
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| Gée hydrocarbon thuimg duoc
kihiculaR. L‘hé:ng han, tir phin
- tir hydrocarbon CH,CH,, khi
' mat di 1 nguyén tr hydrogen
' s€ tao goc R la CHyCH,—, khi
mit di 2 nguvén tir hydrogen
sé tao goc R 1a —CH,CH,—
hodc goc R la L‘H,_(FH—--- :

©

6. Mot hop chat hiu co X
chifa déng théi hai nhém
chiic alcohol va aldehyde.
Khi d6, hgp chat X sé

A, chi thé hién cac tinh chat
hoa hoc dac trung cla
alcohol.

B. chi thé hién cac tinh chat
hod hoc dac trung cua
aldehyde.

C.thé hién cac tinh chat
hoa hoc dac trung cua ca
alcohol va aldehyde.

D.khéng thé hién tinh chat
hod hoc dac trung cla ¢i
alcohol va aldehyde.

song dién tir thue luén dugc
khi truyén di dwge 1 em. So
song (y) quan hé van tan 56 (v),
bucre song (A) va vin toc l.ruwn

song (c) theo phuong trinh:
oo, Moo
. M

(Pon vi cia s6 song thuong
la cm™).

Newoi ta thwomg sir dung song
dién tir ¢o 30 séng 4000 em™

' dén 400 em* dé ghi pho hong

Boc ban moi nhat trén hoc10.vn

ngoai cta cac hop chat hin co.
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S6 séng 1a mot trong cac dai |
|1.rm1g_ dac T.nmg_chu song dicn |
tir. S0 song la so dao dong ma |

Vi du vé mét s6 nhom chire va goe hydrocarbon ¢6 trong
phan tir chat hitu co duge din ra trong Bang 8.1.
Bing 8.1. Nhom chive vi gf:n.: hydrocarbon
co trong phin tr mét so chat hitu co

Phant 1 Nhom chir G
Loai hgp chat hydrocarbon
C,HOH/ Alcohol | —OH 132 (B
CH,CHO/ Aldehyde ~CHO CH,-
CH,COOH/ .
Carboxylic acid e Gy

Vi du, cac alcohol ¢6 tinh chit hoa hoc chung la phan
rng vai sodium giar phong hvdrogen, theo phurong trinh

phan trng chung:

2ROH + 2Na —> 2RONa + H,

2. Xac dinh nhém chiic bing phé hong ngoai

Mai lién két trong phan tir hop chat hitu co hap thu
mot vai birc xa hong ngoai dic trung cho lién két do.
Pho hong ngoai thé hién cac hap thu hong ngoai cua
cac lién két trong phan tir dudn dang cac tin hiéu (hodc
peak) cua cuc dai ha“ip thu (hode cue tiéu lruyf:n qua).
Trén phé hong ngoai, truc tung biéu dién do truyén
qua (hoac dé hﬁp thu) (theo %), truc hoanh biéu dién
sO song (em™) cia cac birc xa trong viing hong ngoai.
Dua vao cuc dai hip thu (hodc cue tiéu tru}'én qua) co
thé du doan duoe su co mit cua cac nhom chire trong

hop chat nghién ciru.

Trén phd IR cia butanal (CH;CH,CH,CHO)
o Hinh 8.2 ¢6 cac tin hi¢u dic trung cia nhom —CHO:
tin hiéu & | 731 em ' |4 tin hiéu didc trung cua lién két
C=0; cac tin hiéu ¢ 2 827 ecm™ va 2 725 cm™ la cac tin

hiéu dic trung cua kién két C—H trong nhém —CHO.
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90 —“‘H—-—h——»\ s W
80 n \ W’“J " T ‘
70 4 I\ld 5738 || Pho héng ngoai li hinh anh |
2 60 \I Jazy \ 'um tin hi¢u hap thu duge may
- ] \ lehn ghi lai mét cach o dri_.'rng :
g 45 Il HHHO j'Fruc tung cua phé cho bict do
i E | HeC-C-0-0-H \ tru}en qua (%o) cua sm:g hong .
2 303 HHH 'ngoai khi di qua hop chat hin |
S 207 ]1 ' co. Truc hoanh cua pho bicu |
10 \ 731 |du:n dai s6 séng {wdﬂnu]a :
03 C=0 M em ™) thude wng hnng ngoai. |
4000 3000 2000 2 5;5 i {c'm " : Cag hap thu & cic s song nhat

‘ . ' dinh tmg véi cic lién két hay |
Hinh 8.2. Pho IR cua butanall! oo nliém nguyn b c6 trong |

Ca thé phin biét cac chét hiru co dwra vao phé hdng ngoai hop chit hitu co duoe thé hién |

cua ching. L dudn dang cde dinh (hay penL} I
e SIS E : i a hap thu (xem vi cerhSE
Bang 8.2 gioi thicu cac tin hiéu hap thu hong ngoar dic u-?--}].{. bl

trung cua mot vait nhom chire thuong gép.

Bang 8.2. S6 song hip thu die trung trén phd héng ngoai ciia mot s6 nhom chire
(R, R', R? la cae goc hydrocarbon)

Loai hop chit Lién két hip thu | S6 song hip thu (cm™)
R-O-H {alcnhol phenol) O-H 3650 3 200
R-p-k R~ .:” (amine) — © NH 3500 -3 200
W S SRS B, | AR (N S—
R—{%—[)—H (carboxylic acid) O-H 3 000 -2 500
. i SO MY 4PO0-1680
1 2 é
- {ﬁ . (ester) c-O 1750-1715
e : S———
R aldehvde
& (aldaltyde) Cc-0 1740 — 1 670
| o B . (O)YC-H 2 850 -2700 .
R-C-R (ketone) -hi v
o E (chi von aldehyde) |

Vidy 3) Dé phén biét hai chit long A (CH,CH,CH-0) (@
va B (CH;—E‘—CHﬂ, ngudi ta ghi pho IR cua ching. Phé 7. PhéIRclaméthop cht hinu

0O o0 co cac tin hiéu hap thu &

IR cia chét ¢6 hap thu 6 1733 em™ (C=0) va 52828 cm ™!, 2 9?1‘;;"11}11235‘??:*{';: o
. i ~ ; i cm- cm™.Hopc

2 724 ecm™ (CHO) la cua chat ."""" con pho IR chi ¢ hap thu hitu co ndy I ch&t nao trong

o 1715 ecm™*(C=0) lacua chat B. 56 cac chat CH,COOCH,CH,

. . _ , (A), CH.,CHCHCOOH (B),
1] hltps.xrorgn:h-cmhn?u lder.com/Spectroscopy/irtutor/aldehydesir. HOCH CH=CHCH OH (€)?
shtml, truy cdp ngay 26/10/2022.
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* Hop chat cta carbon la hgp chit hifu ca, trif mét s6 hap chat nhu CO, CO,, mudi carbonate,
cac cyanide, cac carbide,...

* Hap chat hiiu ca thudng it tan trong nudc, tan nhiéu trong dung mbi hitu co; thuang dé chay
va kém bén vai nhiét.

*  Phan ung cla cac hgp chat hitu co thudng xay ra cham va theo nhiéu huéng, tao thanh hon
hop céc san pham.
* Nhom chiic la nguyén tir hay nhom nguyén tlr gay ra nhiing tinh chat hod hoc dac trung clia

hop chét hitu co. C6 thé xéac dinh duge nhém chire trong phan ti hop chat hiu co dua vao
tin hiéu hap thu dac trung trén phd hong ngoai cia no.

Bai 1. Trong cac chét dudi déy, chit nao la chit v6 co, chit nao la chat hitu co?
CaCO, (1): CO (2). CH,COONa (3): CH,CH, (4);
CH,CH,CHCN (5); CH,CH,SCH, (6. CH,C=CCH,NH, (7).

Bai 2. Cho phé IR ctia ba chét hitu co nhu hinh dudi day!"l, Hay cho biét m&i hinh

img v&i chat nao trong cac chit sau: HOCH,CH,OH (1), CH,CH,CHO (2);
CH,COOCH, (3).

i M '-’:f_ :". ——— N y— ‘T‘_ VEVOCTEY T
e f | ||, "‘] i /’ “‘. N ‘u/ : & [ r i | 7
- L LI | ||| i |
fo. o= | ™ £ I il :

. L | | g | | 'I."-'"- || & i

‘:I. m :',a'll-m h\,_. 170 i
T e e, G e e ‘muﬂma::““.lml -

(a) (b) (c)

Bai 3*. Cho phan tmg:
H 50, dic. 1*

CH;y- C OH + CH,CH,OH=—= CH;-C-0O-CH,CHj +H,0

O
a) Co nhitng nhém chire nao trong phan tr méi chat hiru co & phan @ng trén?
b) Sau khi tién hanh phan tmg mot thoi gian, ngudi ta tach dwge mot chat hiru
co tinh khiét tir hén hop phan tng. Co thé ghi va sit dung phé hdng ngoai cua
chat long nay dé xac dinh chit do 1a CH,COOCH CH, hay CH,COOH hodc
CH,CH,OH dwoc khéng? Vi sao?
[1] https://sdbs.db.aist.go jp/sdbs/cgi-bin/cre index.cgi

(;fm Hoe 11
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PHUONG PHAP TACH BIET
vn TINH cHE HO'P CHAT Hﬁu cci

Hqc xong bai hoc nay, em cé thé:

"« Trinh bay duoc nguvén tac va cach thire tien hanh cde phuwong

! phdp tach biét va tinh ché hop chdt hitu co: chung cdt, chiét, két

| tinh va so hege vé séic ki cot.

"« Thue hién duoe cdc thi nghiém vé chimg cdt thidmg, chiéi,

* Vén dung duwgc cac phuong phap: chung cat thuomg, chiél, kef tinh
dé tach biét va tinh ché mét s6 hop chat hitu co trong cuéc song.

(1) Dé tach va tinh ché mét chét tir hén hop cia chit do voi nhiing chét khac, cin
s dung cac phvong phap khac nhau. Theo em:
a) Lam thé nao dé thu duac ethyl alcohol tir hon hop tao thanh sau khi 1én men
tinh bot?

b) Lam thé nao dé thu dwoc durong saccharose (sucrose) tir nude ép mia?

Dung dich chira chat tan |
¢6 nong d¢ lon nhat & mét |
diu kién (nhiét do, ap suat) |
nhat dinh duge goi la dung |
' dich bio hoi & dicu kién do.
ra tir dung dich bdo hoa clia chat do khi thay déi diéu z::lgg df:;;;“c:zi :; ::u;i i

@) PHUONG PHAP KET TINH [
Két tinh 1a phuong phap quan trong dé tach biét va tinh E
ché nhitng chat hitu co & dang réin. :

Phuong phap két tinh dwa trén nguyén tic: chat rin tach

kién hoa tan (dung moi. nhiét o). " tan cia chat trong dung mai
i do & dicu kign dang xét. D6
.@‘l | tan cia chat rin thwong dwoc

1. B6 tan trong nuéc cda monosodium glutamate (mi chinh ?;neuuj;? 1‘:}?;: l.‘]gl.l:“; ;l;t
hay bot ngot) & 60 °C la 112 g/100 g nudc; & 25 °C la ; Khi thay @8 didu kign thi df;
74 g/100 g nuée. Tinh khéi lugng monosodium glutamate Y . dﬁi-Do ‘_ﬁ
két tinh khi lam nguéi 212 g dung dich menosodium | e 2

2 > + khi ha nhi¢t d6 cioa mot dung
glutamate bao hoa & 60 °C xudng 25 °C. { dich bio hod thrdmg th duoe

dung dich bio hoa mdi vi tinh
i thé chit tan.

T T e L o e e s e

i,
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=% )EM CO BIET

! Trong thuc té, cé thé r:cr:
nhing chat mau tan trong | !
' dung méi va bam vao ﬁén:
| phdm khi két tinh. Bé loai |
bé chat mau, ngudi ta!
thuéing cho thém maot chét!L
! khit mau (vi du than hoat |
tinh) vao dung dich két !
| tinh. Chat khir mau thudng |
i la chét rdn khéng tan trong |
; dung méi, ¢6 kha nang hap |
' phu manh chat mau. Loc bo |
| chat khit mau sé loai r':h.,r{;h::L
. chdt mau khéi dung dich. |

Pé c6 dugc mét sé hoat
chat tif thao dugc sl dung
dé béi bé co thé hodc
chia bénh, ngudi ta cé
thé lay thdo dudc dem “sac
thuéc” hoac “ngdm rugu
thuéc”. Phuong phap nao
da dugc st dung dé thu
dugc hoat chat trong cac
truding hap nay? Vi sao khi
ngam "rugu thube” khéng
can dun néng, nhung khi
"sdc thudc" can dun néng
thdo dugc trong nudc?

(?)

2. Nudc ép mia la dung dich
chua bao hoa vdgi thanh
phan chat tan chi yéu la
dudng (cdn goi la dudng
kinh, saccharose). Can s
dung phuong phap nao
dé thu dugc duding kinh
tlr nudc mia?

i o
u |
X ]
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Két tinh chat rin (vi du benzoic acid) thuong dugce thye
hién qua cac bude nhur mo ta ¢ Hinh 9.1

Hinh 9.1. Cac bwdc két tinh chat rin

a) Hoa tan hon hop chiit riin (benzoic acid lan tap chét) & nhiét
d6 sbi cua dung médi (mrde) dé tao dung dich bio hoa.

b) Loc néng dé loai bo phan chat rin khong tan.

¢) Dé ngudi phéan dung dich loc.

d) Loc Iﬁy chat rin (benzoic acid) két tinh.

(D) PHUONG PHAP CHIET

Phuong phap chiét dugc thue hién dua trén nguyén tic
moi chat ¢é sir phin bo khac nhau trong hai méi truong
khong hoa tan vao nhau.

Chiét chit tirmoi truwong ran (chiét lIong - rian): Ngiam
hode dun hén hop chit rdn vai dung méi thich hop. Sau
d6 loai bo phan chat rin khong tan, thu 1y “dich chiét”
chira chét can phan tach.

Vidu 1 ? Khi ngam cil nghé da duoc nghién nho trong
con 90° (dung dich gom 90% ethanol va 10% nude theo
thé tich) thi hoat chit curcumin (chat co tac dung Lhang
oxi hoa, chéng ung thu) co trong cu ‘ngh¢ tan vao con.
Loc, lay dung dich curcumin trong con roi loai bo dung
maoi1 sé thu duoc curcumin.

Chiet chat tir méi truwomg Iéng (chiét 1ong — 16ng): Cho
dung dich chira chat can chiét vao phéu chiét (Hinh 9.2),
thém dung méi dung dé chiét vao (dung méi ¢6 kha nang
hoa tan tot chat can chiét va khéng tan trong dung dich
ban diu - thuong 1a dung dich chat tan trong nude). Lic
déu phéu chiét roi dé yén, hon hop s& tach thanh hai 16p.
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M khoa phéu chiét va lin lugt thu liy ting l6p chat
long riéng biét. Lam bay hor dung mon tir dich chiét dé
duoe chat tan can phan tach,

«a

Thi nghiém 1. Chiét tinh dau

Chuan bi: Hén hop tinh dau (tinh dau s, tinh dau tram, tinh
dau budi,...) va nudc; phéu chiét, binh tam giédc, phéu thuy tinh,
daa thuy tinh, giad thi nghiém (bao gém véng d& phéu chiét).
Tién hanh: Cho khoang 30 mL hén hgp tinh dau lan nudc
vao phéu chiét 60 mL, thém tiép khodng 15 mL hexane. Bay
nap phéu chiét, lac déu réi dé phéu chiét 1én gia, mé& nap
phéu chiét roi day lai ngay. Sau khi dé yén khoang 5 phut,
md nip phéu chiét réi ma khoa phéu chiét. Khi toan bé lap
chat léng phia dudi (Iép nudc) chdy xudng binh hing thi
khoa phéu chiét va thu lay l&p chat long & phia trén.

Yéu cdu: Tach dugc tinh dau.

(ID PHUONG PHAP CHUNG CAT N |

Khi dun nomg, chit long bay :
hoi tir hdn hop cua ching.

Hon nong duge lam nguon s
ngung tu tr& lai thanh chat
long. Trong phong thi nghiém.
thuimg dimg ong sinh han dé

Chung cat la phuong phap tach va tinh ché quan trong
dbi véi cac chit long, Phuong phap nay dua trén nguyén
tic: Thanh phin cac chét khi bay hoi khac véi thanh
ph::in cta ching co trong dung dich long. Do do, khi dun

nong hon hop chat long, chat nao ¢6 nhiét do séi thap ngung t hoi thinh chat long.
hon s& chuyén thanh hoi sém hon va nhiéu hon. Khi gagp | Mo thanh phan chat long
* dhrgre tach ra khoi nhau tir hon

lanh, hoi ngung tu thanh dang long chira chi véu chit ¢o ticafithra vao riliizt 86 961 cda
ching khi clumg cat droc 2ol

1a moét phian doan.

nhiét do s6i thap hon.

Chung cat gom hai giai doan: bay hoi vangung tu.

Hinh 9.3 mé ta bd dung cu dung dé chung cat chat long

trong phong thi nghiém.

@

1 — Trinh bay phuadng phap:

| a) Thu ldy rugu (dung dich
! ethyl alcohol) ¢6 1an trong

com rugu sau khi lén men,

SN Gng s i b) Thu ldy tinh ddu cam tir
o E: S vo cam.
..L.:‘E‘:n'. '*vl!rdg lam QIII
lamh .:I LA I]:I.iuuhu h1'mE
o B teen (o)
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) EM cO BIET

. Trong thuc té, viéc chung |

cat dugc tién hanh thuan loi |
khi chat 16ng ¢6 nhiét dé séi |
khoang 40 °C dén 150 "C,:
vi trén 150 °C nhiéu chat |

! long bi phan huy; ngudc lai, |

hai ctia chat léng co nhiét |
dé séi thip sé khé ngu’ngg
tu va san pham bi that thoat |
nhiéu khi chung cét théng |

! thudng. ‘

Pé chung cat dugc nhimg ! ;
chat I6ng €6 nhiét do séi |

) €30, ngudi ta tién hanhl

| cdt 16i cudn hai nudc. Chét &
. léng bay hei ciing hai nudc |

{60

chung cat dudi ap suat thap |
hodc chung cat 16i cudn hoi |

nudgc dé han ché su |:rhar'|.l

hdy cla chat.

Chung cat 16i cudn hai nudc :
dugc ap dung dé chung !
cat chat léng cé nhiét do |
s0i cao va khong tan trong |

. nuéc. Hon hop chét 18ng |

cdn chung cat dugc cho |
vao binh chung cit cing |
vdi nudc. Khi dun séi dung |

+ dich, nudc hoa hoi kéo theo ,r
- chat Iong cling bay hoi nén |

phuang phap nay dugc |
goi la phuong phap chung :

sau khi ngung tu dugc tach | ‘
khdéi hén hap béng phuang ,
phap chiét.

HOA HOC 11
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Thi nghiém 2. Chung cat ethyl alcohol

Chudn bi: Con khodng 30% bd dung cu chung cit thuding
(gébm binh cau 250 mL, sinh han thang, nhiét ké), binh tam
giac, 6ng dong, phéu thuy tinh, daa thuy tinh, bép dién, gia
thi nghiém.

Tién hanh: Cho khodng 100 mL ¢6n khoang 30° vao binh ciu
250 mL, thém d4 bot vao binh ciu. Chung cat va thu |3y phan
doan chat léng ca nhiét d6 s6i 75 °C - 80 °C. Dung éng dong
do thé tich chat 1dng chung cat dugc,

Yéu cau: Ghi lai nhiét dd chung cat va thé tich clia chat léng
thu ducc.

() PHUONG PHAP SAC Ki

Phuong phap siic ki duroe sir dung dé tach cac chat trong
hon hop (ching han cac chat mau trong myc in hay trong
ph:’im nhudém) mot cach hiéu qua. Co so cua sic ki dua
trén su khac nhau vé kha ning duoc hiap phu va hoa tan
chat trong hén hop can tach: Chat hap phu (goi la pha
tinh) hap phu cac chat trong hén hop can tach trén bé
mit ciia n6. Chit long hodc chét khi (goi la pha déng) di
qua pha finh sé& hoa tan va kéo chat tan di theo. Kha ning
duoc hﬁp phu va hoa tan cua cac chét khac nhau lam cho
ching dén tach khoi nhau.

Cé nhiéu loai sdc ki: sic ki gié“.}g sic ki ban mon g séc
ki cot.

Nguoi ta hay st dung sic ki ¢ot dé phan tach chat. Chat
hé"ip phu (silica hay alumina) duoc nhoi vao mot eot hinh
tru (pha tinh). Hon hop chét cén tach dirge dua vao thanh
mot lop mong phia trén bé mit cot. Cho dung mon thich
hop (pha dong) chay qua cot, dung mdn sé kéo chit tan
di theo. Chat dwoc hip phu kém trén bé mit pha tinh va
tan 16t trong dung moéi sé di ra khoi ¢ét sic ki tnrde, con
chat dwoc hap phu manh trén bé mét pha tinh va kém tan
trong dung moéi s€ di ra sau. Lam bay hoi dung mén tir
dung dich chira moi chat di ra tir ¢ot sic ki (duogce goi la
mot phan doan sic ki — Hinh 04) dé thu ]Fi}-‘ chit co do
tinh khiét cao hon.
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I‘Vi du 1} Mau thue phdm hay mau cia son, myc in,... | Hap phu li qui tinh xay |
' ra khi mot chat A by giir lai

; | trén bé mit chat rin B lam |

nhau theo nhirng ti 1€ xac dinh. Ngudoi ta sur dung sic ki | ting nong dé cua chat A trén |
bé mit chat rin B. Chit A

S g lE T i G ; ; : o dwge got la chit bi hfip phu
neng, tr do xac dinh cau tao va ti I¢ két hop cua cac chat | (adsorbate), chit rin B goi I3

thudmg duge hinh thanh tir mét s6 chat mau trén lan von
coOt dé tach chat mau thwong mai thanh nhirng chat mau

mau nay. . chat hap phu (adsorbent). :
()

3. Quan sat Hinh 9.4 va cho biét trong diéu kién thi nghiém:
a) Chat mau dé hay chat mau xanh bi hap phu manh han?
b} Chat mau dé hay chat mau xanh duagc hoa tan tdt han trong dung méi?

N

Dung mdi

Han hap —E‘_]

hai chat

Cotsacki - Cho dung moi
chdy qua cot
sdc ki

Hinh 9.4. Tach chat bing sic ki cot

* Phuang phap két tinh dugc sit dung dé tach biét va lam sach chat ran. Viéc két tinh duogc thuc
hién trén nguyén tac cac chat cd do tan khac nhau va dé tan thay déi theo nhiét dé. Théng
thudng, chat ran sé tach ra khi lam lanh dung dich bao hoa clia né.

* Phuong phap chiét dung dé chuyén chat tir hdn hgp & méi trudng ran hoac 16ng sang moi
truéing léng khac dé thu dugc chat cd d6 tinh khiét cao han. Nguyén tac cha phuong phap
chiét dua trén su phan bé khac nhau cda chat trong hai méi trudng khbng tan vao nhau.

* Phuaong phap chung cat dugc sif dung dé tach biét va tinh ché chat léng. Viéc chung cat
dugc thuc hién trén nguyén tic thanh phan cac chat khi bay hoi khac vdi thanh phan cla
chiing co trong dung dich léng. Phan chat léng thu dugc sau khi chung cat (bay hoi va
ngung tu) chifa chu yéu chat ¢é nhiét do séi thap haon.

* Phuang phap sac ki dugc ding dé tach cic chat ran tir hon hgp clia ching. Nguyén tic cla
sdc ki dura trén kha nang hap phu va hoa tan chat.
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Bai 1. Ethyl iodide ¢o khéi lwong riéng la 1.94 g mL™ va 6 nhiét do séi la 72 °C.
Ethanol ¢6 khéi luong riéng 1a 0,789 g mL™ va c6 nhiét dé s6i la 78 °C. Ethanol
tan trong nwdée con ethyl 1odide kém tan trong nurée nhung tan dwoce trong ethanol.
Ethyl iodide thuémg duoe diéu ché tir ethanol va san pham thu duoe thuong bi
lan ethanol. Pé xuat phuong phap tinh ché ethyl iodide tir hon hop cua chit nay
vl ethanol.

Bai2. Hinh9.5 méta dung cu ding dé tach cac cht
long ra khor nhau. i
a) Phwong phap nao di dwoc sir dung dé
tach cdc chat ra khoi nhau trong truong
hop nay?
b) Tén ciia cac qua trinh chuyén trang thai
clia cac chat tr vi tri A sang vi tri B. tir vi
tri B sang vi tri C la gi?

Mude ra

¢) Thanh phén cac chat & cac vi tri A va € Hinh 9.5. Dung cu tach cac chit long
6 giong nhau khéng? Vi sao? g khoi nhan
) ) _ Nipoc ra

Bai 3. Hinh 9.6 m6 phong thiét bi ding dé chung cat
tinh déu bﬁng phurong phap chung cat16i cudn
hoi nude. Biét ring tinh dau co khéi lwong
riéng nho hon 1 g mL™".
a) Tinh dau ndm & phén nao (A hay B)?

b) Phuong phéap dé tach A va B ra khoi nhau
la phuong phap gi?

Hinh 9.6. Mb hinh thiét bi
dé tach tinh dau
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CONG THU'C PHAN TU Ho'P CHAT HUu cd

Hoc xong bal hoc nay, em cé thé:

» Néu dwroce khai niém vé cong thire pha"n fr ha‘p chdt hitu co.

- Sw dung duge két qua phﬂ khoi Tuong (MS) dé xdc dinh phdn fir
khéi cria hop chit hitu co.

- Ldp dwoe cong thite phan tw hop chat hitu ce tic dit liéu phén tich
nguyén 16 va phan tir khéi.

@) Chat X duoc tao nén tir cae nguyén t6 C. H. O: ti 1é vé sb luong nguyén tir cla

cac nguyén t6 nay twong g 14 2ot
tir khoi cia hop chét nay 1a 46.

1. Nghién ciru ciing xac dinh duoc phan

Dua vao dau dé co duge cac dit kién trén va X ¢6 cong thire phan tir thé nao?

@) THANH PHAN NGUYEN TG VA CONG THUC PHAN TU

Céng thire phén tir ctia hop chdt hitu co cho biét thanh
phdn nguvén 16 va sé lirong nguvén tir méi nguyén 16 co
trong phdn tir cht hitu co'

Thanh phin cac nguyén tir ¢o trong phan tir chat hitu cor
cho biét nhifng nguyén t6 hod hoc tao nén hop chit d6. $6
lwong cac nguyén tir cho biét cac nguyén t6 két hop véi
nhau theo ti 1€ nao.

Thanh phan chu yéu cua gas dwoc ding lam nhién
liéu la butane. Cong thirc phén tir cua butane 1a C H . Nhu
vay, chat nay dugc tao nén boi carbon va hvdrogen va trong
moi phan tir butane ¢6 4 nguyén tir carbon két hop véi 10
nguven fur hydrogen theo 1 le 50 nguyentor C:Hla2:5.
Cong thire don gian nhat (con duge goi la cong thire
thue nghiém) cho biét ti 1& t6i gian vé s6 luong nguyén
twr clia cac nguyén to trong phan tr mét hop chat hitu o

Vi du 2 Propene co céng thirc don gian nhit 14 CH,, tre

la trong phan wr propene, s0 luong nguyén wr hydrogen
hﬁng hai lan s6 lurgmg nguyén tir carbon.

Boc ban moi nhat trén hoc10.vn
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Hién nay, viécxac dinh thanh

| phancacnguyénté cd tmng |
hop chat hiu co (thudng la ;
carbon, hydrogen, nitrogen, |
oxygen va sulfur) thuang |
dugc thuc hién bang cac L
may phan tich ty doéng |
va ¢6 thé cho két quéa sau |
4 - 5 phut, Cac méay phan |
tich nay hoat déng trén co |
s& chuyén hod chat hiu co |
thanh nhiing hop chat don "j
gian hon réi tién hanh phan | ¢
tich dinh tinh (xdc dinh 'j
hogp chat la gi), dinh lugng | i
(xac dinh lugng chat la bai}r
nhiéu) nhitng hgp chat dan ;
gian da.

R e A TR e O

Emm
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F
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AR)

. Két qua phén tich nguyén

té cho thay thanh phan
phan tram khéi luong cac
nguyén té céd trong hgp
chat X nhu sau: carbon
la 52,17%; hydrogen la
13,04%; con lai la oxygen.

Cong thirc don gian nhét thuong duge xac dinh dua trén
viée phén tich xac dinh thanh phén phin trim vé khoi lwong
cdc nguyén to trong mot hop chat hiru co (goi la phdn tich
nguyén 16). Hién nay, viéc phan tich nguyén 16 thuéng droc
thue hién trong cac may phan tich chuyén dung.

Véi hop chat hitu co A ¢6 cong thirc don gian nhat la
C,H,0,. ta co:

« Tiléx:v:zdudidang ti 1é cac sd nguyén dwong toi gian

Xac dinh cong thuc don

gidnnhdtclahop chatx. | . _ %C %H %O
T gEa” 9 150

Vi %C, %I, %0 trong g 1a phan trim khoi lrong
cua cac nguyén t6 C, H. O ¢o6 trong hop chat hiru co A
duoc xac dinh tir phan tich nguyén to.

(2}

1. Ethyne (C,H,) va benzene
(C,H,) déu c6 clng cong
thic don gian nhat |a
CH. Can théng tin gi dé
biét chinh xac cong thiic
phén tlr ctia cac chét sau
khi biét cong thiuc dan
gidn nhat clia ching?

Céng thite phin tir cho biét s6 lwgng nguyén tir cua
mo1 nguyén to trong phan tu.

S6 nguyén fu cua mobi nguyeén té trong phan tr la 50
nguyen nén biing sd nguyén lan sé nguyén tir moinguyeén
o lut‘mg rng co trung cong thire don gian nhat. Cl‘ld]‘lb
han, cong thirc don gian nhat cia chat 1a C _H,0, thi céng
thire phan tir co dang (C;H,0,),. voin nguyén, dwong.
Cong thirc phan fir co thé duwoce xac dinh tir cong thirc don
gian nhit cia chét va phéin tir khoi cia chét do.

—
)i

-
2. Xac dinh céng thiic phan tif cla propene, biét rang propene
€6 cong thic don gian nhat la CH, (xac dinh tir phan tich

' nguyén t6) va phan ti khéi la 42.

Trong may khoi p]'u:r chat hﬂ'u ‘

co va dip vin dong electron |
Evfn v thinh cac “m;inh""i
'mang dién hodc trung hoa. |
- Cac “manh™ mang dién dwgc
- may ghi nhin. Pho khoi lueong
' biéu dién twong quan ti 1& khoi
' lwomg/dién tich (m/z) cia cac
- manh vi tin suit xuat hién |

] PHUONG PHAP XAC DINH PHAN TU KHOI
CUA HOP CHAT HUU CO - PHO KHOI LUGNG (MS)

Trwoe day. mot trong nhitng phuong phap thuong duoc
cac nha hoa hoc sir dung dé xac dinh phén tir khoi cuia
mét hop chét 1a dua vao ti khbi (d) cia chit do & dang khi
(hot) so voi mét khi di biét & cing diéu kién thi nghiém.

Vidu 3‘} Khi X ¢6 ti khdi so véi hydrogen la 15
(dy,; = 15) thi khét lwgng mol phan tr cia khi X la

|
1
|
|
|
i
i
[
i
|
|
i
i
"
i
i

X/H, ‘
Eisiernis SR M, = M, xdy,, =2x15=30(g)hay X co phan tir khoi 1a 30.
1,”;_‘ HOA HOC 11
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Hién nay, nguoi ta thuong xac dinh phan tr khoi cia mot

hop chét dua trén pho khoi lwong (phé MS) cua chiing. S
Dai vai cac hop chét don gian, manh ion phan tr (ki higu ©
2. Trén phd MS cé nhiéu tin

> ;i . : : A hiéu (peak), thudng tin
Ching han. tr pho MS cua acetone (Hinh 10.1), xac dinh hiéu nao cho biét phan

duge ion phin tir [M*] ¢6 gia tri m/z bing 58. chimg 6 ti khéi cda chat?

la [M']) thwong tng vo1 manh co gia tnn m/z lon nhat.

acetone co phén tir khoi bing 58.
Pho khéi lwong cua hop chit gitp cho viée xac dinh cong | 1oan phé MS, truc hoanh bidu
thire phan tir cua chat dugc nhanh chéng va thuén loi. | dicn gid tri m/z cua manh ion,
' Truc tung cua pho cho bict
Vidu4) Két qua phan tich nguyén t6 cho biét thanh | cuimg do twong doi (%) cua
: | ¢dc manh ion, trong do ion
| xuat hién nhiéu nhat dwoe gin
| cho cuimg dé twong doi la
- 100%. Hinh 10.1 dwdi day la
pho MS cia acetone (C H.O).

phan vé khdi lwong cac nguyén t6 ¢o trong hop chat X la
62,07% C, 10,34% H va 27,59% O. Néu X ¢6 cong thire
chung C H O, ta co:
_ %C  %H %0
120 1.0 " 16.0
62.07 : 10,34 : 27.59 s SO
12,0 LO 16,0
Cong thirc don gian nhat cia X la C,HO va cong thirc
phan tir cua X co dang (C . H.O) .

, sy e

1
1
1
1
1
1
1
1
b w “
i
1
i
)
1
1
1

Careng 3 booreg 3 (%)
- el

_ Hinh 10.1.
Fho MS cua acetone
K&t qui pho khoi MS ciing
co the duwge bicu dién dudi
dang bang sau:

Dé xac dinh céng thire phén tir cua X, ngudi ta ghi pho
MS ciia X va thay ion phan tir [M'] c6 m/z = 58. Diéu
nay cho phép két luin X ¢6 phén tir khoi bang 58 va tinh
duoen = 1. Tu do, xac dinh duge cong thire phan tir cua X

Cuomg do
1aC HO. © twong déi (%)
58 62
______ o e

@ Y .- o e o :

» Céng thiic don gian nhat cho biét tilé téi gian vé sé nguyén
td clia cac nguyén té trong phan tl chat hitu co; thudng
dugc xac dinh dya trén két qua phan tich nguyén to.

» Cdng thic phan ti cho biét 56 Iugng nguyén tif clia moi
nguyén té trong phan t; cé thé dugc xac dinh dua trén
cong thic don gian nhat va phan ti khéi cta chat do.

+ Phan t& khéi clia mét chét o thé dugc xac dinh dua trén
phé khéi lugng cha chat do.
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Hay xac dinh cong thire don gian nhat cia céc hop chét co cong thire dudi day:
a) C,H,, (butane). b) HOCH,CH OH (ethane-1,2-diol).

¢) C H, (benzene). d) CHC1,COOH (dichloroethanoic acid).

Bai 2. Cong thirc phan tir va cong thire thue nghiém ¢6 lién quan gi véi nhau? Cén

théng tin gi dé xic dinh diroc céng thire phéin tir sau khi da biét cong thire thue
nghiém? Cho vi du minh hoa.

Bai 3. Hai hop chit A va B eing c6 cong thire thue nghiém 1a CH,O. Pho MS cho thay
A va B ¢o cac tin hiéu sau:

 ChitA ~ ChaB
e j&m dico mfﬁg 12 do taong d6i (%)
29 19 P 3 100

......gﬁ.a.....u.é...uu.. smaams .._._.......'3...8.. A ;... ........‘jé..u. .....éu..;.. e 1 T I.I .é.....a S T

Xic dinh cong thire phén tir cua A va B. Biét manh [M'] ¢6 gia tri #/z 16n nhat.
Bai 4. Két qua phén tich nguyén tb cho théy trong hop chét Y, carbon chiém 85,7%

con hydrogen chiém 14,3% vé khoi lugng.

a) Y la hydrocarbon hay dan xuat cua hydrocarbon?

b) Xéc dinh cong thire don gian nhat cua Y.

¢) Biét Y ¢o phan tir khoi 1a 56, xéc dinh cong thirc phin i cia Y.

Bai 5. Safrol la mét chit c¢o trong tinh dau xa xi (hay gu hwong). duge dung lam
hwong liéu trong thuc pham. Phé MS cua safrol cho thiy chit nay c6 phén ti
khoi la 162. Két qua phén tich nguyén t6 cho thay thanh phan phan trim vé
khoi lwong cac nguyén 16 carbon, hydrogen va oxygen co trong safrol lan lugt
la: 74,07%; 6,18% va 19,75%. Xac dinh cong thirc don gian nhat va cong thire
phan tr cua safrol.
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L
. CAU TAO HOA HOC CUA HOP CHAT HUU cO

sl e e i e T T e [ e e e T o e e o A T e o g s e o e g

Hoc xong bai hoc néay, em cé thé:

« Trinh bay dwoc noi dung thuvét cau tao hod hoe trong hod hoe hivu co.

« Griai thich diwoce hién hwong d.c?‘:ng phdn trong hoa hoc hitu co.

- Néu duwoe khai niém cht c?é:ng c?cﬁng va ddy J{’jng dc‘fng trong hoa

hoc hitu co.

- Tiét duoc c&ng thirc cfi'u tao cua mot 56 .fh;rp chat hitu co' don glan

(cong thire cau tao day du, cong thire cdu tao thu gon).
* Neéu dupe chci:r dong dang va c:fs'cfr dong phan dwa vao cang thire
. caulao cu thé cua cdac hop chat hitu co.

@) Ethanol va dimethyl ether co cing cong thire phan tir la C,HgO. Tuy nhién,
dimethyl ether hau nhu khéng tan trong nude va séi 0 —24 °C, con ethanol tan vo
han trong nudc va soi ¢ 78 °C; dimethyl ether khong tac dung voi sodium, trong
khi ethanol tac dung véi sodium giai phong hydrogen. ... Diéu gi gy ra sw khac
biét vé tinh chat cia hai hop chit ¢o cing cong thirc phin tir nay?

@) THUYET CAU TAO HOA HOC

Thuyét cau tao hoa hoc. dugc dé xuat boi A. M. Butlerov P ) Em oo 6iET EEREEEEEEE

(A. M. But-lo-rop). ¢o cac ndi dung chinh nhr sau: ' C4u tao hoa hoc la thuat

) ) E ngll dudc nha bic hoc

a) Trong phéan tir hop chit hitu co, cac nguyén tir lién két  » nguasi  Nga  Alexander

véi nhau theo ding hod tri va theo mét trat tr nhat dinh. Mikhailovich Butlerov de

. e B o s B ) | cép dén lan dau tién vao

Trat tw lién két do dwoc got la cau tao hoa hoc. Sw thay & nam 1861 khi néi vé trat tu

doi trat tu lién két do, tirc 1a thay doi ciu tao hoa hoc, | S3P Xép clia cac nguyén tif

2 ) ! trong phan tl, lién két hoa

s& tao ra hop chét khac. . hoc gilia cac nguyén td va

1 anh hudng qua lai gitia cac

r ; E nguyén tu trong phan td dé

Khong chi lién két voi nguyén Wr cua cac nguyén 1o i:h]nh thanh tinh chat hod

hoc ciia mot chat. Trén co sa

] khai niém cdu tao hoa hoc,

nhau tao thanh mach carbon: mach hé (mach ho khéng | Butlerov da dua ra cac luan

' diém chinh cta thuyét cdu
| tao hoa hoc.

b) Trong phén tir hop chit hitu co. carbon ¢6 hoa tri IV,
khéc. cac nguyén tir carbon con co thé lién két véi

nhanh. mach hé phan nhanh) hodc mach vong.

e L S S m s s Sss ===
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Cho céc chat dudi day:

Hi o HA
H—l:_(i:—c" H I I;I
C.H H H-c-CrCrC—H
H 1 H ] ] I I
H HOHH
(1) (2)

=
@ "
Trong cédc chat trén:

a) Chét nao cé mach carbon
hd khéng phan nhanh?

b) Chatnaocd mach carbon
hé& phan nhanh?

¢) Chat nao cd mach vong?

()
1. Acetic acid va methyl
formate cd ciu tao hoa
hoc nhu sau;
CHy—C-0-H H—C-0-CH;
(o] ]
Aceticacid Methyl formate
Giai thich vi sao mac di
cling ¢é cong thie phan to
C,H,0, nhung acetic acid co
tinh chat khac vdi methyl
formate.

(2)

2. C6 nhiing loai céng thic
cdu tao nao thudng duac
ding d€ biéu dién cdu
tao hoa hoc clia mot chat
hiru ca?

™
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Vi du IJ Vi cac chat A, B ¢o cau tao hoa hoce nhu sau:

H''H
oy e
A: H-C-C-C-C-H B: H-C-C-C-H
| |
HHHH HHH

Cacphintr AvaB déu c¢6 mach carbon tao béi 4 nguyén
ir carbon. Trong do, A ¢o mach carbon ho khong phin
nhanh, ¢on B ¢6 mach carbon hé phan nhanh.

c) Tinh chét ciia cac chit phu thuoc vao thanh phﬁn phan
tir (loai nguyén td, s6 lirgng nguyén tir) va cau tao hoa
hoc (trit tir lién két cia cde nguyén tir véi nhau).

Do thanh phén phén tir thay ddi, chat khi C,H,
khong lam mat mau nude bromine, trong khi chat khi
CEI IJ1 lai lam mét mau nude bromine.

Do trat tw lién két thay déi, chat long CH,CH,OH tan
vo han trong nudc. tac dung voi sodium giai phong
hyvdrogen. trong khi chat khi CH,OCH, it tan trong nudc,
khong tac dung van sodium, ...

(1) cone THUC cAu TAO

Cong thirc cau tao biéu dién thir tu va cach thire lién két
(lién két don, lién két doi. lién két ba) giita cac nguyén t
trong phan .

Céng thire cau tao biéu dién tat ca cdc nguyén tir va lién
két trong phén tr dwoc goi la edng thire cdu tao ddy d.
Tuy nhién, ¢6 thé sir dung céng thire ciu tao thu gon
hodc cong thirc khung phan tu dé biéu dién cdu tao hoa
hoc dueoe nhanh chong va thuén tién hon.

Céng thirc cdau tao thu gon: viét gop carbon va cac
nguyén tr lién két trye tiép voi nguyén tr carbon do
thanh moét nhom nguvén tur.

Céng thire khung phdn tir (cong thire ciu tao thu gon
nhat): chi viét khung carbon va nhom chire.

Ban sach mau



Hinh 11.1 biéu dién cac dang cong thirc ciu tao cia (7)
methyl methacrylate (nguyén licu ding tong hop thuy 3 viét cong thiic cau tao day

tinh hiru co plexiglass). di va cong thuc khung
H D 0 0 phéan tlr clia cdc chat sau:
C=C- C H CHy=C- C CH,CH,, CH,CH OH, CH,CHO,
H [— ' s C -H i CH,COOH.
I -H ( H; Uf‘l]:, 0
H H
a) Cong thirc cautpo  b) Cong thirc cau tao ¢) Cong thire
day du thu gon khung phén tir
Hinh 11.1. Cac dang cong thire ciu tao cla methyl methacrylate #
(I cHAT PONG PHAN Ihceﬁc acid (CH,COOH) va
methyl formate (HCOOCH,)
1. Khai niém 6 thanh phéan phan tir giéng

nhau hay khdc nhau? Tim

_ > A hiéu va cho biét hai chat na
phan tw duoce goi la cac chat dong phan cua nhau. cé hhiét d6 séi gidng nh az

Nhing hop chdt khde nhau nhung co cing cong thirc

Su khac nhau cua cac chit df’ing phéin thuong thfly qua hay khéac nhau.

mot hodic mot so tinh chat dac trung cua chiung nhu nhiét ."@
d6 nong chay. nhiét do s61, kha nang tham gia phan tmg :
o Bl 4. Ethane (CH ) va methanal
vo1 chat khac, ... [CH O) déu c6 phan tr

Vidu3) CHCH,OH va CH,OCH, 1a cic chit dong i;i;”pﬁ'n‘f:a"i{m

phan, ching ¢6 cing cong thire phan tir la C,H O nhung khéng? Vi sao?
& diéu kién thwong, CH,CH,OH la chit long, s6i ¢ 78 °C o
va tac dung voi sodium giai phong hydrogen: trong khi L2

CH,OCH, 13 chét khi hofildng & —24 °C vd khong thc [P trcaAcehst(Clva (D)
3 3 = ¢ Bang 11.1 chua nhom

dung véi sodium. chife gi? Cho bidt thé nac [
2. Phan loai déng phan vé nhém chuc

Cac chat c¢o tht tr lién két khac nhau gitra cac nguyén o)

tr. do do co cau tao hoa hoc khac nhau. duoc goi la cac G.E}énhsévi S cAcnolventit

55”3 phin cdu tao. carhﬂp Iié:n tuc tir mot dau
Dén g phin cdu tao duoe chia thanh cac loai: .::f.::’;ng phdn g?n ::_;ﬁciun‘:a:;aggi E;rit:::;r;
vé mach carbon, dﬁng phdn vé nhom chire, d(jr.'g phin vé chét (E) va (F) & Bang 11.1.
vi tri nhém chire. Bang 11.1 sau day mé ta mot sb vi du Nhém -OH trong phan td

céac chat nay cé thé gin voi
carbon 4 vi tri nao trong

Wik fa. Bhi it b s s bo b i ol aa mach carbon cia chung?
goai ra, khi xét dén sy sap xép khac nhau cua cac nguyén Vi sao (E) va (F) lai dugc goi

tir trong khong gian thi cac chat hiru co con c6 thé tao thanh la cac déng phan vé vi tri
cic dong phdn ldp thé (xem Bai 13. Hydrocarbon khéng no). nhém chifc?

vé cac loal dong phén nay.
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Bang 11.1. Vi dy v& mét s6 dong phén cau tao

Kiéu dong phén Hop chiit va nhiét dé sbi twong vmg
Pong phan mach carbon  CH,CH.CH,CH,-NH, (A) | CH;-CH-CH,~NH,  (B)
CH,

t, =79 °C | L =69°C

Péng phin nhom chire CH,-COOH (C) H-COOCH, (D)
L —llS“C t, 31,8 °C

Déng phin vi tri CH,CH,CH,CH,-OH (E)  CH,-CH-CH,CH, (F)

nhom chire {i}H > :
t.=1173°C t,=99.5°C

© () boNG DANG

7. Methanol (CH;OH), ethanaol
(CHyCH,OH), propan-1-ol
(CH3CH,CH,0H), butan-1-ol

Nhitng hop chat ¢o thanh phdn phan tir hon hogc kém
nhau mét hay nhiéu nhom CH , va co tinh chat hod hoc
(CH.CH,CH.CH,OH) Ia céc i;mng nrnjrfm la nhimg chdt dm;‘g dang, ching hop thanh
chat thuéc cung day déng dy dong dang. : . . : s
dang. Trong mot diy dong dang. thanh phan hai hop chat lién tép
a)Nhan xét vé su thay d6i hon kém nhau mét nhom —CH,— (nhom methylen).
trong cong thic cdutaocia  Céc hop chit thude clng day dong ding c6 thé duroe biéu dién

céc chat trén. dudéi dang eong thire chung. Ching han. cic alkane (CH,.
b)Viét céng thic chung cho CH,CH,, CH,CH,CH,....) o cong thire chung 1a C H, ..
céc chét trén. Do ¢6 ciu tao hoa hoe twong ty nhau nén cac chat dﬁng

d?mg ¢6 tinh chit hoa hoc trong tu nhau.

@

8. Cho cac chét cé cong thiic ciu tao: CH;CHO (A), CH,COOH (B), CHsCH,OCH; (C), CHyCH,CHO (D),
CH;COCH, (E) va CHyCH,COOH (F). Nhiing chat nao trong cac chat trén cé tinh chat hoa hoc
tuong tu nhau? Vi sac?

\

»  Thit tu va cich thiic lién két gilta cdc nguyén tir trong phan tlf chat hitu co dugc goi la cau tao
hoa hoc. Tinh chat clia mét hap chat khéng nhiing phu thuéc vao thanh phan phan tlf ma cén
phu thuéc vao cau tao hoa hoc. Céng thiic cdu tao phan anh ciu tac hod hoc cha hop chat.

. Carbon ludn c6 hoa tri IV trong cac hgp chat hiu co.

» Boéng phan la nhiing chat khac nhau nhung cé cling céng thifc phan tdr.

+ Dodng phan cdu tao gdm déng phan vé mach carbon, déng phan vé nhém chic va dong phan
vé vi tri nhom chic.
Chat déng déng la nhiing chat c6 thanh phan phan t han kém nhau moét hay nhiéu nhém
CH, va ¢é tinh chat hoa hoc tugng tu nhau.

o |
-
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Bai 1. Cho cong thirc khung phan tir cia cac chit hitu co sau:
HO _~ 0 Cl OH
OH W
O )J‘Df"“x Cl O
(A) (B) (C) (D)
a) Viét cong thirc cau tao diy du ctia cac hgp chit trén.
b) Cho biét cong thirc phan tr va cong thire don gian nhét img véi mdi hop chat.

Bai 2. Ethene co cong thirc ciu tao la CH,=CH,. Viét cong thirc cau tao ciia ba chat ké
tiep ethene trong diy dong dang cua chung. Cho biét cong thic chung cua day
dong ding nay.

Bai 3*. Cac chit hitu co cugenol, chavibetol va methyl eugenol duoc thiy trong thanh
phin cua nhiéu loai tinh déu. Eugenol va isoeugenol 1a nguyén liéu quan trong
diung san xuat vanillin {ahﬁt tao huong cho thuc phﬁm); chavibetol ¢o tac dung
sdt khuan, khang oxi hoa; methyl eugenol la chat ¢6 tic dung dan du cn tring.
Str dung methyl eugenol ¢o thé “16i kéo” mat so loai ¢on tring co hai tip trung
lai m6t khu vire roi tiéu diét dé bao vé mua mang. Fugenol, chavibetol va methyl
eugenol co cong thire ciu tao nhu sau:

= = HO = ~gy =
eugenol chavibetol methyl eugenol
a) Chat nao trong sb cac chat trén la dong phan ciia nhau? Ching thudc loai
dong phan gi (dong phan nhom chire, dong phan vi tri nhom chire hay dong
phan mach carbon)?
b) Eugenol va methyl eugenol ¢6 thude cing day déng ding khong? Vi sao?

Bai4. Viét cong thirc cau tao mach hé cia cac chat ¢o cong thire phén tir 1a C;H.O.
Xac dinh nhém chire va goi tén nhom chire trong méi phan tir chat do.

Bii 5*. a) Carboxylic acid Z la dong phén ciu tao clia methyl acetate (CH;COOCH,).

Viét cong thirc cau tao cua Z.
b) X. Y la cac chat dong diang cua Z. Viét cong thire ciu tao cia X, Y biét ring

sO nguyén tir carbon ¢6 trong phén tr méi chat X, Y déu nho hon sé nguyén
tr carbon ¢o trong phéan tr Z.

¢) Co thé phan biét carboxylic acid Z véi methyl acetate dyra vao pho hong ngoai

cuiia ching khong? Vi sao?
HOA HOC 11 ff,])
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HYDROCARBON

Hoc xong bal hoc néay, em cé thé:

* Néu duoc khdi niém vé alkane, nguon goc cua alkane trong tw nhién,
cong thire ching cria alkane.

« Trinh bay duoc quy fdic goi én theo danh pheap thay thé, ap dung goi
1én cho mor 6 alkane (C'1 - C10) mach khéng phdn nhdanh va mot 56
alkane mach nhanh chita khong qua 5 nguyén fr carbon.

« Trinh bay va giai thich dwoe dic diém vé tinh chat vit If (nhiét do
nong chay, nhiét do soi, ti khoi, tinh tan) cua mét s6 alkane,

o Trinh bay dwoc dic diém vé lién két hod hoc frong phan i alkane,
hinh dang phdn ti ciia methane, ethane; phan tmg thé, cracking,
reforning, phan umg oxi hoa hoan toan, phan img oxi hoa khong
hoan toan.

» Thuc hién duwoc thi nghiém: cho hexane vao dung dich thude tim,
cho hexane twong tac voi mede bromine o nhiét do thwimg va khi dun
nong (hodc chiéu sang), dét chay hexane; quan sat, mé ta cdc hién
tuong thi nghiém va giai thich droe tinh chit hod hoc cuia alkane.

« Trinh bay dwoc cdc tmg dung ctia alkane trong thuec tién va cdach diéu
ché alkane trong cong nghiép.

« Trinh bay dwgc mét trong cac ngrwen nhdn gdy 6 nhiém khéng khi la
do cdc chdt trong khi rhm clia cdc phumrg tién giao théng; Hiéu va
thite hién doe mot s6 bién phdp han ché 6 nhiém méi trudng do cée
phuong tién giao thong gay ra.

-

O Viét cong thire cau tao dang day du cua cac h} drocarbon ¢o cong thire phén tur
CH,, C,H, va C .H_ Dy doan tinh chiit cta céc chat dwa trén ddt. diém lién két
cua chung

@) xHAI NIEM VA DANH PHAP

1. Khai niém
Methane (CH,), ethane (C,H,) va cac chat trong day dong ding cua ching duge goi
la alkane.

6;: HOA HOC 11
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Alkane la hydrocarbon mach ho, trong phdn tw chi co
lien két don.

Alkane co cong thue chung la Cn] [2I1+1 (voin = 1).
Mo hinh phan tir cua CH, va C_H_ duwoc giot thigu trong

Hinh 12.1.
QD

1095 108 pm
Mo hinh qua cau — thanh néi Mo hinh dic
a) Methane
111 pm
.Hl'lli"
M0 hinh qua cau — thanh noi Mo hinh dic

b) Ethane
Hinh 12.1. M6 hinh phan tir cuoa methane (a) va ethane (b)

Maéi nguyén tir carbon trong phén tir alkane nim & tim
mot hinh tir dién, hién két von bon nguyén tir (hay nhom
nguyén tir) ndm & bon dinh cua hinh tir dién do.

2. Dong phan

Cac alkane ¢6 tir bon nguyén tir C tro 1én 6 dong phan veé
mach carbon. Cac alkane mach khong phan nhanh ¢6 mach
carbon ma trong do6 mo1 nguyén tir carbon chi lién két vé
161 da hai nguyén tir carbon khac. Alkane mach phén nhanh
chira nguvén tur carbon lién két véi ba hodc bon nguyen tr
carbon khac.

CH;—CH,—CH,-CH,4
Alkane mach khong phin nhanh
3. Danh phap
Theo danh phap thay thé, tén cua alkane gém hai phan:
p]mn dau (tién to) lién quan dén s6 luon gnguyeén tir carbon
trong mach carbon cua alkane: [}hd]'l sau (hau Lﬂ} la -ane
vai v nghia chi hydrocarbon no.

Alkane mach phan nhanh

Boc ban moi nhat trén hoc10.vn

T e o o TR o R T R DA L U A e

- Alkane (acyclic alkane) va.
| cycloalkane duge ggi chung |
. 1a hydrocarbon no (saturated |
. hydrocarbon) vdi y nghia la |
phan t&r hydrocarbon da bao |
. hoa hydrogen.

FES SN EETaE
o

()

1. Mé ta hinh dang clia phan ta
methane va ethane.

-} EM CO BIET SRS \

Tén clia alkane va mét s6 hop |
chét hifu co khac cé thé duoc |
goi theo danh phdp théng |
thuong, la loai danh phap |
ducgc hinh thanh dua theo |
ngudn géec tim ra chat hiu |
co hodc theo tinh chét bé |
ngoai (mau sac, mui vi,...),... :
Danh phap théng thudng |
khéng cé tinh hé théng, chi |
ap dung riéng cho tiing chat. |
Hé théng danh phap <6 tinh i
théng nhat va hé thang duoc |
xay dung bdi International '
Union of Pure and Applied |
Chemistry (viét tat la IUPAC). |
Theo dd, tén thay thé ducc i
hinh thanh bang cach ghép |

| tén clia hydride nén (1 mach i
: chinh, vong chinh,... <6
. trong phéan td) vdi tén cha |
' nguyén tu hay nhém nguyén | :
|t (dugre xem la nhdm thé) da |
' thay thé cho mét hay nhiéu E
. nguyén t hydrogen cua :
. hydride nén dé hinh thanh
' nén hop chit hitu co.

Hod Hoc 11 /| 73
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.Then nhimng quy tac nhatu
'dmh tén cla nhém thé co |
| thé nam & tién t6 hay hau té.
Vi du: vdi hydride nén CH.CH,
' ¢6 tén la ethane, hop chét
'CH ,CH,~Cl (nhom thé -CI) |
6 ten chlﬂmethane con hop |
:-::hat CH,CH-OH (nhém thé |
| OH) 6 tén ethanol. Cing |
‘trong hé danh phap IUPAC, |
| tén gbc - chuc duge hinh |
i thanh bang cach cong tén |
cua gfic vdi tén cla loai chat

'hu’u cd. Vi du: véi goc ethyi

| (CH,CH_), hop chit CH.CH.C1 |
| | c6 tén ethyl chloride, hop |
' chét CH,CH,-OH c6 tén ethyl i
. atmhﬂl

| Cie chif s6 chi vi tri dwoe vidt |
lién nhau va ngin cach nhau |
boi dau "phay"; phan chir va |
phan so dwoe viét va noi vai |
| nhau bai dau gach ngang. i

Khi phin tir ¢6 nhiéu mach |
nhanh, cac mach nhanh dwoc |
201 lan luot theo trat tw chit !
cii dau trong tén goi cua |
chimg trong bang chir cai. i

oo s 4 O 1 0 O

i

.
.1"?4 HOA HOC 11
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Tén cia 10 alkane mach khdng phdn nhanh dau tién trong
day dén g d:ing va phﬁm tién 16 cho biét s6 lrong nguyén
tr carbon trong mach carbon duoc gidn thiéu o Bang 12.1.
(Chi ¥: phan tién t6 cho biét s lwgng nguyén tr carbon
cling duoc str dung chung cho céc loai hop chat hiru co
khac ¢6 ciing s6 lwong nguyén tir carbon).

Vi alkane mach phdn nhanh. mach carbon dai nhit la
mach chinh; cac mach carbon con lai la mach nhanh.
Mach nhanh con duge xem la nhom thé alkyl cua mach
chinh. Panh s6 cdc nguvén tir carbon trén mach chinh
xuat phat tir dau gan mach nhanh nhat dé tong so chi vi tri
cua cac nhanh la nho nhat.

Khi do. tén cua alkane mach phian nhanh duoc goi nhw sau:
Vi tri nhom thé alkyl - n cia nhom thé alkyl tén alkane mach chinh
Trong dé. vi tri ciia nhom thé alkyl 1a vi tri ciia nguyén

fir carbon trong mach chinh lién két vor nhom the do.

Tén cia nhom thé alkyl dwoe hinh thianh bing cach
thém -yl vao sau phan tién t6 chi s6 nguyén tir carbon cé
trong nhom thé. Néu co nhiéu nhom thé gifmg nhau thi
thém “di” (néu co 2 nhom thé), “tri” (néu co 3 nlmm)
“tetra” (néu co 4 nhom),... vao truoc tén goi cia nhom thé.

1. @8 3 4 F_ 2 &
CHy~CH—CH,~CH; CHy-CH—CH—CH,

CH, CH, CH,

2-methylbutane 2,3-dimethylbutane
(khong doc la 3-methylbutane)
Cuing vdi tén thay thé. mot s6 alkane c6 tén riéng.

CHy-CH-CH, CH,~CH-CH,~CH; CH, & —CH,
isahutanc 1sopentane neopentane

4, Goi tén cac hop chat isobutane, isopentane va neopentane theo
danh phap thay thé.

Ban sach mau
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O diéu kién thuong, methane, ethane, propane va butane la cic chat khi; cac alkane co

sb nguvén tir carbon nhiéu hon (trir neopentane) la chét long hodc chit rin. Nhiét dé

nong chay, nhiét dé s6i va khoi luong riéng cua cac alkane nhin chung déu ting theo

khoi lwong phén tir ciia ching.

Tat ca cac alkane déu nhe hon nuoc.

Alkane thudc loal hop chit hitu co kém phan cue, do do ching déu kém tan trong nudc

va tan nhicu trong dung mon hitu co. Mét s6 alkane cling duge sir dung lam dung mos

dé hoa tan cac chit kém phén cure khac.

Mét so tinh chat vit li ciia mét s6 alkane duoc mé ta & Bang 12.1.

Bang 12.1. Tén cua alkane, phan tién t6 {mg véi 6 nguyén tir carbon va

mét 86 tinh chat vit li ciia mét so6 alkanel!!

So
ng‘gh Cong thire cau tao Tén goi hﬁ;&&
carbon :

| ]. I Cﬁ; T ms.:tham:‘mcth—
2 CH,CH; ethane : eth- |
...... ; (IIS(H{I]ipropaneprup—
S e CH}(:HHCHZC}L o bmm —
3 CH,C].IEICI 1,CH,CH, pentanc ]11:n1-
6 | CH,CH,CH,CH,CH,CH, - hexane Bt
7 L[{i{Il,[][.,([{l{_i],{d]-l.,(duiheptanehept

8  CH,CHCH,CHCH,CH,CH,CH, | octanc | oct-

9 CH,CH,CH,CH,CH,CH,CH,CH,CH, nonane non-
10 CH,CH,CH,CH,CH,CH,CH,CH,CH,CH, | decane | dec-

05 | 060

984 068
12570 070
1508 | 072

i 1741 i 0,73

(giom’)
161,50 0,42
886 | 054
421 058

36,1 | 063

68.7 | 0,66

[1] George W. Gokel, 2004. Dean's handbook of organic chennistry 2nd edition. Mc Graw - Hhll.
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Thi nghiém 1. Phan dng
clia hexane vdi bromine
Chuén bi: Hexane, nuéc
bromine; éng nghiém, cdc
nudc néng va béng taim
dung dich NaOH.

Tién hanh: Cho vao éng
nghiém khéd khoang 1 mL
hexane va nhd thém vao
éng nghiém khodng 1 mL
nudic bromine. Lic nhe hén
hop phan ng. NGt dng
nghiém bdng béng da tdm
dung dich NaOH ré&i nhiing
dng nghiém vao trong
céc nudc nong 50 °C (da
chuan bi trudc) hoac d€ ng
nghiém ra noi ¢é anh sang
Mat Trai.

Yéu cdu: Quan sat, nhan
xét mau sac va tinh déng
nhat cta hén hap phan ung
truéc va sau khi dun néng
(hoac dé ra ngoai anh nang
Mat Trevi).

Chi y an toan: Hexane,
bromine va  hydrogen
bromide dé bay hai, cé mui
xoc, doc.

{76 ' HOA HoC 11
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(ID TiNH CHAT HOA HOC

Trong phén tir alkane chi ¢o cac lién két & bén va kém
phin cuc. Mdi nguvén tir carbon ciing nhu hydrogen di
tao ra s6 lién két cong hoa tri lon nhit cua chung. Vi thé,
cac alkane kho tham gia vao cac phan tmg hoa hoc va phan
tmg xay ra sé kém theo viéc thay thé nguyén tir hydrogen
hodc be gay mach carbon. O diéu kién thuromg, cac alkane
kém hoat déng. ching khéng tac dung véi acid, kiém va
moét s6 chit oxi hoa nhu dung dich KMnO,. K,Cr,0,....
Cac phan (g tiéu biéu cia alkane la phan trng thé halogen
(chlorine, bromine), phan irng cracking. reforming va phan
img chay.

-
Thi nghiém 2. Tac dung clia potassium permanganate vdi
hexane
Chuan bi: Hexane, dung dich KMnO,, 1%; éng nghiém.
Tién hanh: Cho vao 6ng nghiém khodang 1 mL hexane, thém
ti€p vao éng nghiém vai giot dung dich thuéc tim (KMnO,)
1% va lac déu.

Yéu cau: Quan sat, nhan xét mau sac va tinh déng nhat cta
hén hop phan dng.

1. Phén iing thé& halogen

Trong diéu kién thich hop (duoc chiéu sang hodc dun
nong), alkane co thé phan tng vd halogen (chlorine,
bromine). Khi do, cac nguyén tir hvdrogen trong phan ur
alkane dan bi thay thé béi cac nguyén tir halogen. Phan
(g xay ra theo timg néc dé tao thanh lan lugt cac din xuit
monohalogeno (chira mot nguyén tir halogen). dihalogeno
(chira hai nguyén tir halogen). trihalogeno (chira ba nguvén

tr halogen).,...

Ban sach mau



Vidud) CH, + Cl, =, CHCI + HCI RS e )

' Bac cua nguyén tu carbon
chloromethane ' trong phéan t chat hiu co
" dugc xac dinh bing s6 lién
- két gilta nguyén tif carbon

CH,Cl +Cl, 5 CHCI, + HCI

dichloromethanc - dé véi cac nguyén tlfcarbon
1 . khac ¢ xung quanh.
CH,CIl, + Cl, 2> CHCI, + HCI o
' Vidu: '
trichloromethane (chloroform) | Carbon béc bén  Carbon bac mot |
CHCI, +Cl, 25CCl, + HCI i H\CHg y/ :
tetrachloromethane (carbon tetrachloride) e c o i
s : 5 . : ) ! ZCH 3 CH, b
Trong phan (rng thé halogen. nguyén tr H & carbon bac — R . i
| i

cao hon dé bj thé bai nguyén tir halogen hon so véi W~ .
nguyén tir H & carbon bic thap.

> CH,CH,CHCI + HCI /)

I-chloropropane (43%) Viét cong thic cdu tao céc
. " 4 . a3 ¥
CH,CH,CH, + Cl, san pham monobromo cé
CH3-CH-CH; 4 1 thé tao thanh trong phan
(|: | z ing gilra bromine va hexane
2-chloropropane (57%) &Tpinglgem 1.

2. Phan iing cracking va phan iing reforming
O nhiét dé cao va co mit cua chat xuc tac, cé thé Xay ra

¥. %\ EM cO BIET

phan img cracking alkane, tao thanh nhitng hop chat co Cricilla. ¢ g3y mach ,

carbon) va reforming ff&p,
xép lai mach carbon) la: ,
nhing phan(ngquantrong |
¥4y ra trong qua trinh |DEI
hoa dau. Phan (ing cracking !
giup tao thém hydrocarbon | f
léng (dung san xuat xang, l

mach carbon ngén hon.

Cm“:w?c H,, +CH,,

Trong diéu kién nay. con xay ra phan (ng reforming. tao
thanh san pham c6 nhiéu mach nhanh hon hodc mach vong.

kL e R

Vidu7) ;,.LHE__CH‘CH-WCH-,“CH; déu) ti alkane rén. Phan |
'LH ing reforming tao nhiéu |

3 hydrocarbon mach nhanh, |

lam tang chi s6 octane cla ¢

CH3 xing, ddu. Xing diu co :

t chi 56 octane cang cao thi!

CII.’.[CH:]-iCI I.’- 2 CH"_C —CHy-CH, cang c6 hiéu suat chéy cao, |
L”3 déng thai giam thidu dugc | :

& nhiém moi tru’r:mg :

o
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Thi nghiém 3. Pét chay
hexane

Chuin bi: Hexane; chén sui,
que dém dai, diém hodc
bat Iia.

Tién hanh: Cho khoang
1 mL hexane vao chén su,
ding que dém dai dé cham
Ilra dét hexane.

Yéu cdu: Quan sat, nhan
*&t mau ngon lla va viét
phuaong trinh héa hoc cla
phan Ung oxi hoa hoan
toan hexane.

Cha y an toan: Hexane
bay hai manh, dé bat Ifa
va chay.

@

3.Biogas hay khi sinh hoc
la mét hon hgp khi (cha
yéu la methane, chiém
han 60%) dugc sinh ra tir
qua trinh phan huy ki khi
cla cac phu phim néng
nghiép (chat thai cla gia
suc, gia cam, rom, ra,...),
rac thai hiru co,... Méi m®
biogas cd thé cung cép
nidng lugng tuong ducng
vdi 0,4 kg dau diesel hoac
06 kg xdng hodc 08 kg
than. Cho biét st dung
biogas mang lai lgi ich gi?

,f‘?ﬁ HOA HOC 11
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3. Phan iing oxi hoa

o] nhiét do cao, cac alkane by oxi hoa boi oxyvgen. Co
thé xay ra phan ting oxi hoa hoan toan (tao thanh carbon
dioxide) hay phan trng oxi hoa khong hoan toan (tao
thanh carbon monoxide hodc carbon) tuy thudc vao diéu
kién cua phan tng.

Vidu8)cp + B 40,4510
2 &
CH,+ %o: -5 4CO + 5H,0
. 5 ¢ g
CH, + 20, >4C+5H0
2 . -

Cac phan ing nay déu toa nhiéu nhiét nén alkane thuong
duoc sir dung lam nhién liéu trong cong nghiép va trong
doi song.

@ NGUON ALKANE TRONG TU NHIEN,
UNG DUNG CUA ALKANE

1. Ngudn alkane trong tu nhién — Diéu ché alkane
trong cong nghiép

Alkane ding trong céng nghiép dugc lay tir alkane co

trong tu nhién.

Methane la thanh phan chu yéu cua khi thién nhién (co
trong cac mo khi) va cling dugc sinh ra trong mét s0 qua
trinh phan huv sinh hoc.

Cac alkane co nhiéu trong thanh phén cua dau mo, khi thién
nhién va khi mo dau (khi dong hanh). Dau mo la nguén quan
trong cung cip hydrocarbon noi chung va alkane néi riéng,
Diu mo duoe khai thac tir cac mo dau va trai qua qua trinh
ché bién dé tao ra cic san phiam hiru ich (cic hydrocarbon
mach ngfm hon, cac alkane mach phéin nhanh nhiéu hom....
Cac phan doan hydrocarbon (chu }féu la alkane) co nhiét do
s61 khac nhau diroe phan tach khoi nhau bang chung cat phan
doan. Cac phan doan hydrocarbon nay duoe ding lam nhién
liéu, lam dung mor, lam nguyén liéu cho t@mg hop hiru co.

Ban sach mau
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2. Ung dung

Pong co xing hoat dong
bang cach dét chay xang dé |
sinh ra nang lugng. Néu xéng |
khéng chay hét sé& lam giam |
hiéu sudt déng cd va thaira |
khi thai chia nhiéu carbon ;
oxide, hydrocarbon,... gay |
6 nhiém méi truéng. Chi s6 |
octane la moét trong cac tiéu :
chidanh gia chat lugng xang: |
xéng co chi s6 octane cang |
cao thi cang ¢ kha nang |
chay triét dé. Dé tang chi s6 |
octane clia xang cé thé thém |
vao xang mét s6 chat phu gia |
co tac dung lam tang chi sé :
octane, tang ham lugng cécf
alkane mach nhanh trong
thanh phan clla xang....

Alkane la thanh phén chinh cua céc loai nhién liéu trong
dovi song (gas. xang, dau hoa, mazut). Methane sinh ra tir
qua trinh phan huy sinh hoc trong tw nhién. Methane co
trong thanh phén cua khi thién nhién hay khi déng hanh
va biogas. Propane, butane va 1sobutane la nhiing thanh
phin chu véu cua LPG (liquefied petroleum gas), thuong

duge dung lam nhién Liéu trong cong nghiép va trong don

séng. Butane duoc sir dung trong bét lira gas.

Ngoai viec sir dung lam nhién liéu, methane con duoc sir

dung lam nguyén liéu dé téng hop acetylene. hydrogen va
mot s chit khae ¢6 nhiéu (mg dung trong cong nghiép
(ethylene, propylene, butadiene cho nganh nhuwa; MTBE

la chat lam tang chi s6 octane cia xing).

Mot so alkane long duge sir dung lam dung mén pha son,
chiét tach hoat chat lam thude, dung méi trong tong hop hiru
¢o.,... Cac alkane & dang rin ding lam sap. nén.... Alkane
la thanh phin chinh ciia ddu nhom. nhya dwong.... va con
duoe sir dung dé ton 2 hop cac chit hoat dong bé mit,... @

4. Bién phap nao sau day

3. Nhién liéu va méi trudng

Khi thai déng co, ngoai thanh phan la carbon dioxide va
hoi nudce. con co thé co carbon monoxide va cac oxide
cua nitrogen (sinh ra tir phan (g cua oxygen vai nitrogen
trong khéng khi) va alkane chura bi chay hét. Dé giam bat
tac hai cua khi thar vén mdn treomg, bén canh viée ting
hiéu suat dot chay, ngudi ta con dwa chat xuc tac vao ong
xa ctia déng co. Nho co chat xuc tac, alkane trong khi thai
tiép tuc duoc c]ul}'éu hoa thanh carbon dioxide va nudc:
carbon monoxide va cac oxide cua nitrogen duoc chuyén
hoa thanh carbon dioxide va nitrogen.

Hay dé xuat mot sé bién phap gop phan lam giam 6 nhiém moi
truéng do cac phuang tién giao théng gay ra.

e
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khéng lam gidm & nhiém

méi trudng gay ra do su

dung nhién liéu tir diu
mo?

A.Bua thém hap chat cé
chifta chi vao xdng dé

lam tang chi sé octane
clia xang.

B. Buia thém chét xic tac vao
dng xa dong co dé chuyén
hoda cac khi thai déc.

C.Tang cudng su dung
biogas.

D.T6 chie thu gom va xir li
dau can.

HOA HOC 11 | 79
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= Cétrong diu mé,
khi thién nhién

+ San xudt trong
cong nghiép:
lay tir dau ma,
khi thién nhién

« Thé halogen
* Reforming, cracking
« Oxi hod

= [t tan trong nudic

+« Mhe hon nudc,
tan trong dung mai
hiru co khdng phan cuc

» Lam nhién liéu
* Lam dung mdi

* Lam nguyén ligu
tdng hop hiiu co

Bai 1. Viét cong thire ciu tao va goi tén thay thé cia cac hydrocarbon ¢ cong thirc
phén ur CH .

Bai 2. Vi sao khéng droc ding nude dé dap tit dam chay xiing, ddu ma phai ding cat
hodc CO,?

Bai 3. Dau tho c6 thanh phan chinh la cac hydrocarbon. Ngudi ta ¢o thé phén tach cac
hydrocarbon ¢6 trong dau thé bing phwong phap chung cit phin doan. Mbi
phan doan gébm mét sé hydrocarbon cé nhiét dé séi gan nhau.

a) Vi sao kho thu dwoce hydrocarbon tinh khiét biing cach chung céit diu tho?

b) Undecane (C  H, ) la mot hydrocarbon mach dai ¢o trong dau thd. Undecane
co thé b1 eracking tao thanh pentane va mot alkene. Viét phuong trinh hoa
hoc cua phan rng xay ra,

Bai 4. Khi thai cua déng co co thé chira nhitng chét nao giy 6 nhiém méi truéng? Co
nhiing gia1 phap nao dé han ché 6 nhiém méi triromg do khi thar cua dong co?

é:f | HoA Hc 11
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HYDROCARBON KHONG NO

Hoc xong bai hoc nay, em cé thé:

o Néu dwoe khai niém vé alkene va alkyne, cﬂng thire chung cua alkene,
alkyne; dic diém lién kef hinh dang phan i cua ethylene va acetylene,

« Goi dwoc tén mot 56 alkene, allkyne dom gian (C2 — C3), tén thong
thuong moit vai alkene, alkyne thuong gap.

* Neéu duoc khat niém va xdc dinh duoc dong phdan hinh hoc (cis, trans)
trong mot so truomg hcrp don gian.

* Néu duoc dic diém vé tinh chat vt li {nh:e! dé nong chay, nhiét do
s, ti khéi, kha ndng hod tan trong mueéc) cia mét s6 alkene, alkyne.

« Trinh bay duwoc cde tinh chat hoa hoc cia alkene, alkyne: phan img
cong hydrogen, cong halogen (bromine); cong hydrogen halide (IHBr)
va edng nuoe; quy tde Markovnikov (Mdc-cop-nhi-cdp); phan img
trimg hop cua alkene; phan img cua alk-1-yne voi dfmg dich AgNO
frong NH ; phan ting oxi hod (phan img lam mdt mau thuée tim cua
alkene, pl;an timg chay cua alkene, afiynej

+ Thuee hién duoc thi nghiém diéu ché va thir tinh chdt ciia ethylene va
acetylene (phan ung chay, phan iimg voi mude bromine, phan img lam
mat mau thudc tim); mo ta dwoc cac hién twong thi nghiém va giai
thich dwoc tinh chdt hod hoc cua alkene, alkyne.

» Trinh bay dwoc img dung cua cac alkene va acetylene trong thuc
tién,; phimg phap diéu ché alkene, acetylene trong phong thi ngh:em
(phan img dehydrate hod alcohol diéu ché alkene, tir calcium carbide
r_i'}ern ché acety lene) va trong céng nghiép (phan img cracking diéu
ché alkene, diéu ché acetvlene tir methane).

(E) Cho cac hydrocarbon sau: ethane (LH ~CH,). ethene (CH,=CH,) va ethyne
(CH=CH). Trong cac chat trén, chat nao la hydrocarbon no, chat nao la
hyvdrocarbon khong no?

@ KHAI NIEM, PONG PHAN VA DANH PHAP Rl
o | Alkene con dugc goi la olefin, |
1. Khéi niém | Tén goi nay c6 ngudn géc |

tr “olefiant gas” & nghia la |
. a ) , ) , | "khi tao dau’, dugc dung goi
lién két doi (C=C) hodc lién ket ba (C=C) (goi chung I& tén cac chit khi (alkene) ltic !
lién két boi) hodc ca hai loai lién két do. Vi du: cac alkene, I méi dugc tim ra do ching dé |
alkvne. alkadiene. . .. ; | tham gia vao phan u'ng tao -
= thanh san pham giéng nhu "
Afkenq la hycﬁt}carbofr khong no, mach ho, phdn tir co mot E ddu (o, H S !
lien ket doi (C=C), ¢co cong thire chung la C H, (n > 2). Insnsnensnannm———————

Hydrocarbon khong no la hyvdrocarbon trong phan tir ¢o

[ |
HOA HOG 11 RH
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1.Cho céng thuc cidu tao
clia cac chat dudi day:

P

'

a]l'hl"iet cong thic phan tor
cua cac chat trén.

b)Che biét trong cac

chat trén, chat nao la

hydrocarbon khéng no,

chéat nao 13 alkene, chit
nao la alkyne.

= Ty

[l _,f
1 .Tir Hinh 13.1 va 13.2, hay

mo ta dang hinh hoc cla
cac phan td ethene va
ethyne.

@

2.Viét cong thiic cdu tao cla
cac alkene cd cong thic
phan tirC,H,. Trong céc chat
nay, nhiing chat nao ladéng
phan mach carbon, nhimng
chéat nao |a déng phan vi tri
lién két d6i cla nhau?

3.Viét cébng thuc cdu tao
dang day dd va chi rb
déng phan cis-, trans- (néu
cd) cla moi chat sau.

31 HOA HOC 11
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Afk}we la hydrocarbon khong no, mach ho, phan fir co mot

lién két ba (C=C), ¢6 cong thire chung la CH, .@=2)
Ethene (CH,=CH,) va ethyne (HC=CH) la nhtmg alkene

va alkyne don gian nhit. M6 hinh phan tir cua ethene va
ethyne duoc thé hién o Hinh 13.1 va Hinh 13.2.

@ Q
g © X
a) M6 hinh qua ciu — thanh néi b) Mo hinh dic
Hinh 13.1. M6 hinh phan tir ethene

o @=@ o .

a) Mé hinh qua ciu — thanh ndi b) Mo hinh dic
Hinh 13.2. M6 hinh phan tr ethyne

2. Dong phan
Trong phan tir alkene hay alkvne, mach chinh la mach da
nhat chita lién két déi hodc lién két ba.
Alkene va allyne cé dong phan cdu tao gém dong phdn vé
vi tri ciia lién két béi va dong phdn vé mach carbon.
Alkene con co c?rﬁng phdan hinh hoc kin moi nguyén fu
carbon & lién két don, hién két vér cac nguvén tnr/ nh-:')m
nguyén tir khac nhau. ])ung phén cis- ¢c6 mach chinh nim
vé mot phia L'I.l& Imn két dbi, con dmig phan frans- co
mach chinh ndm vé hai phia khac nhau cua lién két doi.

Vi du 1 } But 2 -ene co hal I:lcnng phan hmh hoc (Hinh 13.3).

9

139°C, t =

106°C,t =1°C
a) _ b)
Hinh 13.3. Céng thire cau tao vi mé hinh phan tir coa
cis=but-2-cne (a) va trams-but-2-cne (b)

tﬂ: - 4 ﬂ';: tﬂF P
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3. Danh phap
Tén thay thé ciia alkene hay alkyne gém hai phan: phén tién t6 cho biét s6 luong nguyén
tir carbon trong mach carbon (eth-, prop-, but-.... ), phan hau t6 (twong tw nhu -ane trong

alkane) la -ene (dbi voi alkene) hay -yne (doi vdi alkvne).

st cthene cthyne 2. Goi tén céc chat cd cong
CH;-CH,-CH; CH,-CH=CH, CH,-C=CH thifc cau tao sau:
propane propene propyne a) CHy=CH, = C=CH,
. 4 ! ~ £ g o & CHZ
Khl mach carbon dai hcm‘_. can thém so chi vi tri lh:&n két b) CHy—CH,~C=C~CH,
bdi trong mach carbon vao ngay phia trude héu t6 -ene
c) HCEC—CHz—CHg

(Khi goi tén alkene) hay -yne (khi got t€n alkyne). Mach
carbon dwge danh s6 tit phia gan lién két boi hon. Khi do:

e Tén cua alkene va alkyne mach khong phan nhanh
duge goi nhu sau:

Téntiéntd -  sochivitiliénkétbi - nhdutd
o Tén cua alkene, alkyne c6 mach nhanh duoe goi nhu sau:

S chi vi tri citla mach nhénh - tén mach nhanh tén tién t (mach chinh) - s6 chi vi tri lién két bi - tén hiu to

TR S T :

@ 1 4 4 2 1 " Véi nhimg alkene co déng |
,’;:/3 3 — : phén hinh hoc. tir cis/ trans |

| duee thém vao trrde tén cia »

2-methylbut-2-ene 3-methylbut-1-yne alkene v ngiin céch véi phan !

com lai trong tén cua alkene
bai dau gach noi.
Vi du:

Tén goi cua mdt 0 alkene va alkyne duoc gigi thiéu &
Bang 13.1.

Mét s6 alkene va alkyne co tén riéng. Vi du: ethylene
(tén riéng cua ethene), propylene (ién riéng cua propene).
acetylene (t€n riéng cua ethyne)....

2 3

3

trans-pent-2-ene  eis-pent-2-ene

@) TiNH CHAT VAT LI S '

Alkene va alkyne co nhiéu tinh chat vat li (nhiét d6 nong chay,

o e s S

nhiét d6 soi, ti khoi, tinh tan....) gan giong véi alkane ¢6 cling
sO nguyén tr carbon. Nhiét do nong chay. nhiét do st cia

alkene va alkyne thuong tang theo chiéu ling S0 nguyén
HoA HoC 11 /| 83 |
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?'Thé"“ ]_‘:}Hfge {l;hﬁf: cac phan fir (fwong tac van der Waals). Tuy nhién, nhiét dé

ugng r r“; - " - " 2 - = - i e Ay N

g mlY) vio mbl éng so1 cua alkene, alkyne déu thap hon nhiét do so1 cua alkane
nghiém chia nuéc  ©o cung mach carbon.

i g G ) o O diéu kién thuone. cac alkene. alkyne ¢ s6 neuyén tir
chloroform  (CHCl; €6 : & 2, alky 50 ngu)

D= 1,49 gmL") réi lac déu. carbon nhé hon 5 ton tai & thé khi (tr{r1hut—2—}-‘ne__]; cac
Sau khi dé yén vai phit, alkene, alkyne c6 mach carbon dai hon ton tai o thé long
truéng hop nao xdy ra sy hodc ran va co khoi lwong néng khoang 0.6 - 0.8 g mL™.
phan lép va khi do chat
nao & I6p trén, chat nao &
lop dudi?

[ & carbon do sy ting khéi lugng phén i va lye trong tac giira

Alkene va alkyne la cac chat kém phén cuc, vi thé ching hau
nhu khong tan trong nurde, nhung tan tot trong cac dung mon
hiru cor nhwr methanol, acetone. diethyl ether, chlorotorm,. ..
Tinh chat vat i ciia mét s6 alkene. alkyne duge gion thiéu
& Bang 13.1.

Bing 13.1. Tén goi va tinh chat vt li etia mét s6 alkene, alkyne!!!

Tén C;‘:;;'t‘;‘ Cfggf‘ 0 (C0) m'é“j‘ﬂﬁ;““

ethene i C,H, | ;CHI—CH; . -169.0 --104,(}. "
pmpm C}Hﬁ(‘H‘—(HFHJ ks 13‘,34?? — 0.51
| 2-methylpropene CHy CH,;=C(CH,), . -141.0 =7.0 | 0,59

ethyne C,H, %ffH%:H —81,0 -840 0,90
mem(}mm_“mmwzw : nﬁg
bﬁn-l-yné | c_@ | CH=CCH,CH, " -tzﬁj é.l .Cl.?l
but-2-yne CH, CH,C=CCH, . 323 17.0 0,69
pent-1-yne CsHyg CH=C[CH,],CH, 105,7 40,2 0,69

[1] George W. Gokel, 2004. Dean's handbook of arganic chemistry 2nd edihion. Me Graw - Hill.

(ii HOA HOC 11

%

o,

Boc ban moi nhat trén hoc10.vn Ban sach mau



@ TINH CHAT HOA HOC ®

Lién két doi gom mot lién két o va mot lién két m, lién 5, Nang luong lién két cta

két ba géun mot lién két o va hai lién két & Lién két = lién két C-C (trong phan
kém bén hon lién két & nén dé bi phan cit hon, lam cho tir ethane) 1a 368 kJ mol”
alkene va alkyne dé tham gia vao cac phan tng hoa hoc :g:iré? Igfggttl:i: kétﬁ:i
hon so véi alkane. Lién két @ 1a trung tim phan ing cua tl:rethene‘.i- I 636 Ij nﬁ:ul".
cac hydrocarbon khéng no. Phan irng tiéu biéu cua alkene Hay cho biét lién két nao
va alkyne la phan (mg cong. phan g triing hop va phan (o hay n) dé bi bé gay
I:I"l'lg oxi hod — khir. hon k':ll phan t tham gia
phan ting.

1. Phan iing cong
Alkene va alkyne tham gia cac phan tmg cong nhu:

cong hydrogen. cong halogen (chlonne. bromine), cong (@

hvdrogen halide va cdng nude (hvdrate hoa). 2 Che bit cBrs) Shie e

a) Cong hvdrogen (hvdrogen hod) tao va tén goi cla alkene,
5 . o : lkyne ma khi hydrogen
Alkene cong hvdrogen tao thanh alkane. Phan trng xav a
ng ydrog ' g XA hod tao thanh butane.

ra thudn lon Khi ¢6 mit xue tic (platinum, palladium hay

nickel) va trong diéu kién dun nong, ¢ ap suat cao.

CH,=CH, +H, "2, CH,-CH,

Phan ¢ng cong hyvdrogen vao alkyne voi nhimg xtc tac & 813 T4 #comsmmsnns,
= o

nhu platinum. palladium hay nickel chu yéu tao thanh (*) Xdc tac Lindlar duogc |
§ lam tir palladium pha trén |
© calcium carbonate hay .

CH;-C=CH% 2H, e CH,-CH,-CH, : barium sulfate réi dugc lam |
| gidam hoat tinh (goi |4 “dau
_ . | doc” xuc tac) bang cach tdm
tac Lindlar'™, ' thém lead(ll) acetate hoac |

z - 5 ; %t Lindlar, - 5 EqUinU"nE. Uléf #aau a¢c,-i
|§| du ﬁ} CH=CH + Hy —— CH,=CH, | xUc tac nay lam cho phan |

alkane ma khong dirng lai & giai doan tao alkene.

—-

Pé hydrogen hoa alkyne thanh alkene. can sir dung xic

{rfmg hydrogen hoa alkyne |

b) Cong halogen (halogen hoa) | chi cing lai & gidi dogn tao |

Alkene bi halogen hod tao thanh san phéam dihalogenoalkane. | thanh alkene ma khéng tao |
| ra alkane.

Vidu7)  CHCH, ¢ Br, - CHLBr-CH,Br

1.2-dibromocthanc

Alkyne cong halogen theo timg bwoc: truwdc tién tao
dihalogenoalkene khong no, sau do dihalogenoalkene uép
tuc cong dé tao thanh san ph;im tetrahalogenoalkane.

HOA HOC 11 /| 85
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a) b)
Hinh 13.4. Ong nghiém

chira nurére bromine trirge (a) va
sau khi phin img vii hex-1-ene (b)

(&)

3. Dudi day la hinh dnh céc
ong nghiém chia hexane
va hex-1-ene sau khi duogc
thém nudc bromine rdi
lac déu.

a) Trong moi 6ng nghiém,
nudc nam trong lop chat
léng & phia trén hay phia
duai?

b) Ong nghiém nao chia
hexane, dng nghiém nao
chia hex-1-ene? Giai thich
su khac nhau vé mau sac
gitia hai 6ng nghiém.

(1) (2)

{f?;ﬁ HOA HOC 11
Hl.

Boc ban moi nhat trén hoc10.vn

CH=CH + Br, —CHBr=CHBr
1, 2-dibromoethene
CHBr=CHBr + Br, —= CHBr,—-CHBr,

1.1,2 2-tetrabromoethane

Alkene, alkyne lam mat mau vang néu cia nude bromine
(Hinh 13.4). Vi thé, nuwdc bromine duoc sir dung dé nhan

biét hydrocarbon khong no.
c) Céng hydrogen halide (hydrohalogen hoa)

Alkene tham gia phan rng céng voi hydrogen halide HX

(X la Cl, Br, I) cho san phﬁm monohaloalkane.

CH,=CH, + HCl — CH,~CH,Cl

Hydrogen halide cong vao alkene khong déi xtng (alkene
¢6 cac nhom thé khac nhau o hai déau lién két doi) sé tao
thanh hon hop san pham.

CH,CH=CH, **>CH,CHBrCH, + CH,CH,CH,Br
San phim chinh San phiam phu

Quy tic Markovnikov: Trong phan tmg cong HX vao
hydrocarbon khdng no, nguyvén e H wu tién cong vao
nguyén tir carbon mang lién két déi cé nhiéu hydrogen hon
(hdc thap hon) con nguyén tir X cong vao nguvén tir carbon
mang lién két doi chira it hydrogen hon (bdc cao hon).
Phan tmg cong HX cua alkyne xay ra lin lwot vor ting

lién két m va déu theo quy tic Markovnikov.

San phﬁm chinh tao thanh trong phan trng gifra

propyne va hydrogen bromide theo nhirng phwong trinh
hoa hoc sau:

CH,—C=CH + HBr — CH,~CBr=CH,
CH,-CBr=CH, + HBr — CH,~CBr,~CH,

Ban sach mau



d) Cong nuoe (hydrate hoa)

Phan trng hydrate hoa alkene can c6 sy c6 mit cia acid
manh (H") lam xic tac va cho san phﬁm la alcohol.

Phan tmg hydrate hoa alkene ciing tuin theo quy tic
Markovnikov.

CH,=CH, + H,0 %%, CH,—CH,-OH

Hydrate hoa acetylene tao ethanal (hay acetaldehyde). Phan
img xay ra thuin loi khi ¢6 méit HgSO, lam xie tac. Phan
img tao san ph:"‘im trung gian la vinyl alcohol kém bén.

0
. , o800,  re ’ (]
CH=CH + H,0 % [CH,=CHOH] — CH,~C-H

acetylene vinyl aleohol ethanal

Hydrate hoa alkyne khic tao thanh san pham chinh 1a ketone.

Vidy14)

| = o
CHy~C=CH + H,0 #% |CH,-C=CH,|~> CH,~C-CH,
_ OH
propen-2-ol dimethyl ketone

2, Phan iing tring hop alkene

O diéu kién nhiét dé, xic tac va ap suét thich hop, cac
phén tr alkene co thé tham gia phan ung trung hop, nghia
la cong lién tiép v6i nhau dé tao thanh nhitng phin tir mach

rat dai, co khoi lwrong phén tir 1on, dwoc goi la polymer.
Vi du 15 ) Tring hop ethylene tao thanh polyethylene (PE):

& © ‘

Fs
el
[ #
-~

o

E‘ —iY
v £ E:
ST
G
W o JVS:.' ¢
¢l‘-‘
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. EM co RIET SESSEEEEEEEE

San phdm cong tao thanh |
' theo huéng uu tién chiém
‘ti & cao hon (san phdm |
 chinh), san pham con lai
: chiém ti |& thap (sdn pham
1 phu). Ti 1é cdc san pham nay
' ¢6 thé thay déi phu thuéc
'vao diéu kien phan ung
El{dung méi, nhiét d5,...).
i Trong nhiéu truéng hop,
: ngudi ta thueng chi viét san
E pham chinh cia phan tng.

®

(B3

4. Viét phuong trinh hoa
hoc va xac dinh san pham
chinh trong méi phan
Ung sau:

a) 2-methylbut-2-ene phan
ung vdi HBr.

b) 2-methylbut-1-ene phan
ung véi nudc (xuc tac

H,50,).

@

7.Viét phuong trinh hod hoc

clia phan dng tring hap
propene.

HOAHOC 11 87

Ban sach mau



_: ------------ . Phwong trinh hoa hoc cua phan ing thwémg duoc viét gon
| [Ag(NH,)JOH la phiic chdt| & dang;

E cla bac, tan trong nuéc. . i i . :

| [Ag(NH)) JOH  duge  tao ! nCH,=CH, ==E £CH,-CH,3,

 thanh khi nhé tir tir dén du |
' dung dich ammonia vao l
: dung dich silver nitrate. Khi !

| d6 xdy ra phan (ng:

i
S AgNO; + 3NH; + H,0 —» |
i

H-C=C-H + 2[Ag(NH,),]OH — =Ag-C=C-Ag + 4NH, + 2H,0
diamminesilver(l) hydroxide silver acetylide

@ (két tia mau vang nhat)

8. Viét cong thuc cau tao clia >, ; ) .
cac alkyne ¢6 cong thae MOt sO alk-1-yne khac cing co phan ung twong tw

cthylene polyethylene

3. Phén iing cua alk-1-yne véi dung dich silver nitrate
trong ammonia

phan ti C;Hg va tdic dung  nhu trén, vi vay nguon ta thuong ding phan ung nay dé
dugc vdi dung dich lsilver nhan biét ching.
nitrate trong ammonia.

4. Phan iing oxi hod
a) Phan img voi dung dich potassium permanganate

Alkene va alkyne déu lam mat mau dung dich potassium

permanganate (thude tim, KMnO,).

3CH,=CH, + 2KMnO, + 4H,0 — 3HO-CH,-CH,~OH + 2MnO,{ + 2KOH
ethylene glycol
Phan g nay c6 thé dwge dung dé nhan biét alkene,
alkyne (Hinh 13.5).

b) Phan ung chay
| [ . . A ; A »
! Giong nhu alkane, alkene va alkyne by dot chay déu toa
' nhiéu nhiét. San pham ctia phan tng dot chay hoan toan
hydrocarbon khong no déu 1a carbon dioxide va nudc.
a) b)
Hinh 13.5. Ong nghiém ?i du 18 )
chira dung dich potassium B _ "
Pm“angmatﬂ I_'nrm:, {a} \ﬂ sau Lhi_ LHE{HZ T 3{_]2 —?2{.1{)-_, + ZHE{]
dwoe suc khi ethylene (b)

CH=CH + -;-Dl £>2C0,+ H,0

6:2 HOA HOC 11
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Thi nghiém 1. Diéu ché va thif tinh chét clia ethylene

Chuan bi: Ethanol, dung dich sulfuric acid dac, nudc
bromine, dung dich KMnO, 1%, dung dich NaOH dac; éng
nghiém, giad thi nghiém, 6ng dan khi hinh chir L, 6ng dan khi
hinh chit Z ¢é mét dau duge vudt nhon, dén cdn, bong.
Tién hanh: Cho 2 mL ethanol vao éng nghiém kho, thém dan
tirng giot 4 mL dung dich sulfuric acid déc (cho chay doc theo
thanh éng nghiém), lac déu. Cho vao dng nghiém maot it cat
hodc 1 - 2 manh s x5p. Kep éng nghiém lén gia va lap vai
éng dan khi hinh chit L qua phan 6ng néi cé mau béng tam
dung dich NaOH déc. Bun néng éng nghiém va suc éng dan
khi vao 6ng nghiém cé chira khoang 1 mL nudc bromine. Khi
nudc bromine bi mat mau thi thay éng nghiém bang éng
nghiém khac co chda 1 mbL dung dich KMnO, 1%. Khi mau
tim bién madt thi thay 6ng dan khi hinh chi L bang éng dan
khi hinh chir Z (dau dugc vudt nhon hudng lén phia trén) va
dét khi thoat ra & ddu 6ng dan khi.

Yéu cau: Quan sat, viét phuong trinh hoa hoc va giai thich
hién tugng xay ra.

Chu y an toan: Ethanol dé bat Iia va chay; sulfuric acid va
dung dich NaOH dac pha huy vai, da,... khi tiép xuc.

170- 180°C
Hén hap CHsOH, = : S
dung dich H,50, dic Bng tam \
-~ dungdich '\
NaOH dac

- 0 -

Thi nghiém 2. Diéu ché va thir tinh chat cia acetylene

Chudn bi: it dén (thanh phdn chinh |a calcium carbide),
nudc bromine, dung dich KMnO, 1%; 6ng nghiém, gia thi
nghiém, éng dan khi hinh chi L, éng dan khi hinh chir Z co
mét ddu duge vudt nhon.

Tién hanh: Cho 2 mL nudc vao dng nghiém, thém vao do
vai vién dit dén bang hat ngé, rbi diy nhanh éng nghiém
bang nut cé gan éng dan khi hinh chir L. Suc éng dan khi vao
éng nghiém cé chia khodng 1 mL nuéc bromine, khi nudc
bromine bi mat mau thi thay éng nghiém bang éng nghiém
khéc cé chia 1 mL dung dich KMnO, 1%. Khi mau tim bién
mat thi thay 6ng dan khi hinh chif L bang 6ng dan khi hinh
chir Z (dau dugc vust nhon hudng |&n phia trén) va dét khi
thoat ra & dau 6ng dan khi.

Yéu cau: Quan sat, viét phuong trinh hoa hoc va giai thich
hién tugng xay ra.

Boc ban moi nhat trén hoc10.vn

2.Hay trinh  bay céch
phan biet  hex-1-yne
(CH,[CH,J;C=CH) va hex-
2-yne  (CH;C=C[CH,],CH3)
chita trong hai lo

giéng nhau.

T

@

9. Viét phuang trinh hod hoc
ctla phan Ung chay hoan
toan cua alkane, alkene,
alkyne & dang céng thuc
téng quat. So sanh ti &
s6 mol carbon dioxide
va nudc tao ra trong cac
truéing hop trén.

(8%
5.0 nhiét dé cao va cé mat
cua dung dich sulfuric acid
dac, ethanol (CH;CH,0OH)
bi chuyén hod thanh
ethylene va nuéec.
a)Viét phuong trinh hoa
hoe clia phan Ung xay ra.
b) Vi sao can dan khi tir 8ng
nghiém diéu ché ethylene
qua ong cochifa mau béng

tam dung dich NaOH dac?
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(1) UNG DUNG VA PIEU CHE ALKENE, ALKYNE

: _ 1. Ung dung
. Alkene la nguyén liéu dé tong hop mét s6 polymer

Ethylene déng val t6  pphy polyethylene (PE). polypropylene (PP).... Nhitng

hormone sinh truong thuc | i ; \ N e :
vﬂtnnNhiEéuﬂlTaal irai Eéy (& polymer nay duoc dung lam bao bi va cac do dung nhur i,

chua, chudi, xodi...) dugc | coc, tu chira do....

I

i

im,”hj;"% ethylene sé nhanh | A cetylene duge dung lam nguyén liéu cho tong hop
' chin va déu hon so vdi dé yén |

:

i

I

 trong diu kién binh thuding. | hiru co. dic biét la cac vat liéu polymer nhu poly(vinyl

alcohol), poly(vinyl acetate).... ding lam bao bi, keo dan,
a) b)

mang dém....
' Hinh anh hai trai ca chua
- dugc thu hoach déng thoi:
| a) khong duge xi li bang

Ethvylene la hormon sinh trirong cua thwe vat, co tac dung
lam cay mau gia va qua mau chin. Acetylene ciing co tac
dung twong tu. Trong thuc tién, ethylene va acetylene
dugc ding dé lam chin trai cay, diéu khién qua trinh sinh

. 2| micua cay cao su,...
ethylene va b) dugc x0 i Y '

bang ethylene.

TS A,

Acetylene chay toa nhiéu nhiét nén dwoc dung trong den

xi acetvlene va duge sir dung dé han, cat kim loai.

2. Diéu ché

Trong cong nghiép. alkene thuong dwoc diéu ché tir phan

irng cracking alkane co trong dau mo.
Alkene con dwoc diéu ché bing phan ung tach nuoc
#_ (con duoe goi la phan tng dch}'dl:ﬂtc) tr cac alcohol &
IE.ThUC vatco xuhudngsinh  nhiét do cao voi sur c6 mit cua chit xic tac. Xue tac sir
ra nhiéu ethylene hon khi  dung cho phan ung dehydrate alcohol thuong la dung
bi thuong ton hay gap  dich sulfuric acid dic, dung dich phosphoric acid dic

diéu kién batlgi (han hén,  (qung trong phong thi nghiém). hay aluminium oxide (ding
ngap ung,...). Vi sao khi

B ongcongnghicp). d
thugng dugc chia trong CH,~CH,OH ul_.zs:ca: CH~CH, + HO

o 2 = Joo? , _ _
Lo LIy on o IEZ Acetylene duge diéu ché bang cach cho calcium carbide

tac dung voi nurde.
CaC, + 2H,0 — C H, + Ca(OH),

Hién nay, trong cong nghiép, acetylene dwoe san xuat chu

yéu tir methane.
2CH, L2, C.H +3H

Acetylene con duge ding dé tong hop cac alkyne c6 mach

%

A chira nhiéu hon hai nguyén tir carbon.
{ 90 ' HOA HOC 11

Boc ban moi nhat trén hoc10.vn Ban sach mau



Béng phan Phan uing cha
« Mach carbon, vi tri lién két bai

u alkyne ddu mach
+ Alkene cd thé co ddng phan hinh hoc
Tao két tla RC=CAg

Tinh chat vt li
- €, - € chatkhi
- [t tan trong nudc

Tinh chat hod hoc
Phan ung cong
| - Hydrogen
- Halogen
= HX (¥:CL Br, OH,...) theo quy tc Markovnikov
Fhan ung oxi hoa
» Lam mat mau thudc tim
» Chay toa nhiéu nhiét
Phéan dng tring hop

Diéu ché ' ——— Digu ché C H,
- Cracking alkane « Téngop polymer « Tif CalC,
» Tach nudc + CH, diing trong han, cit kim loai,... - T CH,

Bai 1. Viét cong thire ciu tao cia cac chat c6 tén dudi day:
a) pent-2-ene b) 2-methylbut-2-ene
¢) 3-methylbut-1-yne d) 2-methylpropene
Bai 2. Viét cong thire céu tao cua san pham chinh tao thanh trong céc phan tng
dun day:
a) CH=CH +2H, M, ? b) CH, - C=CH + 2HBr —= ?
¢) CH=CH + 2Br, —?

Bai 3. Trinh bay phwong phap hoa hoe dé phan biét cac khi: ethane. ethylene va

acetylene.
Bai 4. Cho cac doan mach polymer nhur & dudi day:
HHHHHH HHHHHH HH HH HH FFFFFF
—G-C-0-0-040—  —B-0-0-CCt— _fd fob b b bbb
HHHHHH IiléaBlildlllrbl IliéHEI:-!JéHglliéHg ##}L###
A

Viét phrrong trinh hoa hoc téng hop cac polymer do tir cac alkene trong tmg.

Bai 5. Trong mot phvong phap t&ng hop polyethylene (PE), cac phéin ti ethylene da
duoc hoa tan trong dung moi phan (mg voi nhau dé tao thanh polymer. Co thé st
dung methyl alcohol. nurde, eyclohexane hay hex- 1-ene lam dung moi cho phan
irng trung hop PE duge khong? Giai thich. .

ok Hoc 11 91
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ARENE (HYDROCARBON THOM)

Hoc xong bai hoc nay, em cé thé:

Néu dhoc khdi niém vé arene,
Viét dwoc cong thirc va goi dirge tén cua mol sO arene (benzene,
toluene, xylene, styrene, naphfhafene}

Trinh ba} dirore ddc d'fem vé Imk chat vat Ii, trang thai tw nhién cuia
mot s6 arene, dic diém lién kétva hinh dang phan tir benzene.

Trinh bay dupe tinh chit hod hoe ddc trumg cua arene {hauc ¢quia mo
ta thi nghiém): Phan img thé cuia benzene va fufuem: gﬂm phan timg
halogen hod, nitro hod (diéu kién phan tmg, quy tic thé); Phan img
cong chlorine, hvdrogen vao vong benzene; Phan img oxi hoa hoan
toan, oxi hoa nhom alkyl

Thiee hién dwoc (hodc quan sat qua video hodic gua ma ta) thi nghiém
nitro hoa benzene, cong chlorine vao benzene, oxi hoa benzene va
toluene béing dung dich KMnQ ; mé ta cac hién tugng thi nghiém va
giai thich dwoc tinh chdt hod hc}c cua arene.

Trinh bay dwoc img dung cua arene va dua ra duge cach img xu
thich hop doi vai viée sie dung arene trong viéc bao vé sirc khoe con
nguoT va mor fruong.

Trinh bay diwgc phwong phdp diéu ché arene trong cong nghiép (tir
nguon hydrocarbon thién nhién, tir phan img reforming).

d) Benzene. toluene, styrene va naphthalene la nhitng hyvdrocarbon thom (arene)
coO cong thire ciu tao nhur & Hinh 14.1:

CH,4 CH=CH,
benzene toluene slyrene naphthalene

Hinh 14.1. Céng thire ciu tao ciia mét s6 hydrocarbon thom

Hay nhén xét diém gidng va khac nhau vé cau tao ciia cac hop chat hydrocarbon
thom trén vor alkane va alkene.

ui /| HOA HOC 11
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@ xHAI NIEM VA DANH PHAP

1. Vong benzene va hydrocarbon thom

Benzene la mot hydrocarbon thom c¢6 cong thire phan tur
C,H,. Cac nguyeén tr carbon trong phan tr benzene lién
két v&i nhau thanh moét vong kin, ¢6 hinh luc giac déu.
Cac nguyén tir carbon va hydrogen & vong benzene déu
nam trén cing mét mat phing. M6 hinh phén tir benzene
duge minh hoa trong Hinh 14.2.

Mo hinh qua cau — thanh noi Mo hinh dic
Hinh 14.2. M6 hinh phin tir benzene
Cé thé sir dung mét trong ba cong thirc chu tao dang thu gon
nhu & Hinh 14.3 dé biéu dién cau tao cia phan tir benzene.

2 ¥ N

Hinh 14.3. Cac cich viét cong thire i tao dang thu gon cua benzene

Nhitmg hydrocarbon trong phdn nr chira vong benzene
dugc goi la cac hydrocarbon thom hay arene.

Benzene (C 61 | 3 va cac hydrocarbon thom khac l:l]'ll]'
to_]uene (C,Hy). xylene (CJH ).... tao thanh diy dong
dang ¢ ¢ong thire chung C H, (n =6).

Ngoai diy dfmg dfing cua benzene, con cocac hydrocarbon
thom ma mach nhanh chira Lién két bor (vi du styrene)
hay cac hydrocarbon thom do hai hay nhiéu vong benzene
ghép lai vo1 nhau (vi du naphthalene) (xem Hinh 14.1).

2. Danh phap

Nhiéu hop chit thom duoc goi theo tén théng thwong
(toluene, xvlene,...). Khi goi theo tén thay thé, vong
benzene dugc xem la mach chinh.

Khi ¢6 hai nhom thé trén von g benzene, vi tri cua chung
c0 thé dugc chi ra bang cac chir s6 1,2; 1.3 hay 1.4 hodc

bang cdc chir twong tng la ortho (o), meta (m) hay para
(p) (xem vi du 0 Bang 14.1).

Boc ban moi nhat trén hoc10.vn
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3 Benzene dugec phat hiéni
| vao nam 1825 bdi nha bac |
’hoc ngudi Anh la Mlchael.
. Faraday (Mai-can Pha-ra- |
} day) (1791 - 1867). Vdi cong |
| thie phan t C H_, benzene | .

'Crf} thanh phar? r:;guyen t6 |
. gidng v hydrocarbun

) 1 khéng no nhung lai khang .
lam mat mau dung dich |
nudc bromine, khéng lam |
méat mau dung dich thudc |
tim va cé thé tham gia vao |
| phan Ung thé. Vi vay, cdc nha |
| khoa hoc thai bay giorkhéng |
| dua ra dugc cong thic cau |
' ' tao thod dang cua benzne
i Ném 1865, nha hod hoc
| Ngudi Buc Friedrich August |
| Kekulé (F. A. Ké-cu-l&) (1829 |
i = 1395] da dé xuat cong thirc
| cdu tao cua benzene gom'
' ¢ mét vong 6 canh véi 3 |
|1en két doi va 3 lieén két don |
' xen ké nhau. Tuy nhién, thuc |
| té cho thay cac lién két C-C |
1 & vong benzene la giong |
' nhau. Mét sé dac diém cdu |

|
]
i
]
1
1
1
]
]
i
]
]

' tao chia benzene dugc mo ta :
' nhu trong hinh vé dudi day: |
1 H H

1.Viét cong thic cdu tao va
goi tén cac hydrocarbon
thom cé céng thuc phan
tor CH,,. Trong cac chat
trén, cho biét chat nao la
déng phan vé 36 lugng
cac gbe alkyl gan vdi vong
benzene cla o-xylene.
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@) TiNH CHAT VAT Li

o whah ookl Hydrocarbon trong day don g dang ctia benzene la chat

benzene trong phang thi
nghiém thuéng c6 mét sé thuong co min déic trung, nhe hon nude va kém tan trong

biéu tudng sau: nwde. Ching thuwing duge ding lam dung moi dé hoa

tan cac chat hiru co.
é Mic di co dé tan trong nude khong lém nhung d6 tan
trong nudc cua cac hydrocarbon thom thuong lon hon

Cho biét cin chi y gl khisiy  ©a¢ hydrocarbon khac.
dung benzene. Tinh chét vit li cia mét s6 hydrocarbon thom dau tién

trong day dong diang cua benzene duge dan ra ¢ Bang 14. 1.

b

long hoiac chit rin & diéu kién thwong. Cac hop chit nay

Bing 14.1. Tén goi va tinh chat viit li cia mét s6 hydrocarbon thom!!)

Cong thire phin tr | Cong thiie edu tao | Tén thong thuong Tén hé théng L (°C) | 1.(C)

CeHg @ benzene . benzene 55 | B0

CH,

C.Hg C/ toluene methylbenzene -95.0 | 110,6

|
{ . S I — -

' ' CF
CeH,, e - ethylbenzene 950 | 1362
-
| P ' '
CeHyo @ o-xylene 1.2-dimethylbenzene 25.2 | 1444
{113
B,
CsHyo \©/ m-xylene 1.3-dimethylbenzene | —47.9 | 139.1
Csllio /©/ p-xylene 1. 4-dimethylbenzene 133 | 1384

Cac hydrocarbon thom tac dong dén sirc khoé con nguol chu }féll qua hit tho khong
khi bi 6 nhiém, dic biét & cac khu vire ¢ nhiéu xe co gidi. khu vire ¢d tram xing dau
vanoi ¢o khéi thude la.

2.Vi sao khu vuc cé tram xang dau, khu vuc cé nhiéu xe ca gidi

qua lai, nai ¢6 khaéi thudc I4,... lai dugc xem la noi ¢6 ngudn
hydrocarbon thom gy tén hai dén suc khoé con ngudi? Hay

b

[1] George W. Gokel. 2004
Dean's handbook of organic

chemistry 2nd edition. Me tim hiéu \{a ké tén moét s6 hydrocarbon thom thugng cé trong
Graw - Hill. khéng khi & cac khu vuc trén.,
{‘J-I HOA HOC 11
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(I TiNH CHAT HOA HoC

Cac hydrocarbon trong day dong ding cla benzene thé
hién tinh chat hoa hoc cua vong thom va tinh chét cua
mach nhanh alkyl.

1. Cac phan iing 6 vong benzene

Vong benzene co tinh chit hoa hoc khic véi cac
hydrocarbon khong no khic nhu alkene va alkyne. Vong
benzene kho tham gia vao phan umg cong, bén véi tac
nhdn oxi hod va cd phan (g tiéu biéu la phan img thé
nguyén tr hydrogen ¢ vong benzene.

a) Phan tmg thé

Phan img thé halide

Benzene phan g véi chlorine va bromine dé tao thanh
halobenzene va hydrogen halide twrong (mg. Phan ng
xay ra khi ¢o mit FeCl, hodc FeBr, lam xuc tic.

Vidul) Br

o (3

bromobenzene
Cac alkylbenzene phan mg voi halogen dé dang hon so
voi benzene va cho san phim thé chu véu vao vi tri ortho
hodc para so von nhom alkyl.

Vidu2 )
O L,
o-bromotoluene p-bromotoluene

Phan timg nitro hoa

CH4
Br.. FeBr,, t

—HHr

Phan trng nitro hoa (gin nhom thé nitro (-NO,) vao
vong benzene) xay ra khi cho hydrocarbon thom phan
trng vl dung dich nitric acid dam dic, cod dung dich
sulfuric acid dam dic lam xic tac. Phan tng cua cac
alkylbenzene tao san phﬁm chinh v&1 nhom nitro & vi
tri ortho hoac/ va para voi nhom alkyl.

Boc ban moi nhat trén hoc10.vn

3 - )EM CO BIET

| Mét 56 hydrocarbon * glung .

1benzene khi dugc tim ra |
: déu cd mui thom nén ching |
dugc goi 13 cac hop chat |
| thom. Nhiéu hydrocarbon |
| thudc loai nay duge tim ra |
' sau d6 khéng co mui tham, |
, tham chi nhiéu chat co |
' mui khé chiu. Dén nay, khi |
) dé cap dén *hydrocarbon |
. thom” ngudi ta chd yéu |

| mudn néi dén tinh chét hod |

| hoc thay vi mui cua ching.

Quan sat video thi nghiém sau.

Thi nghiém 1: Nitro hoa
benzene

Cho tir tir 2 mL dung dich
sulfuric acid dic vao éng
nghiém da chia san 1,5 mL
dung dich nitric acid dac va
lam lanh trong chau nudc
da dé tao hén hop nitro hoa.
Nhé tiép tirtir 1 mL benzene
vao dng nghiém va lac éng
nghiém trong 6 dén 10 phut.
Sau d6, rot tif td hon hop
trong ong nghiém vao céc
chiia 20 dén 30 mL nudc
lanh (khodng 0 °C - 10 °C).
Dung dia thuy tinh khuay
déu hén hop réi dé yén.
Quan sat mau clia chat léng

d day cée.

Viét phuang trinh phan (ing
héa hoc da xay ra va cho
biét nitrobenzene co tan
trong nudc khong.
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|i’i du 3}

CH CH,

(?) 3 :
HNO; dic, H:S0, dic ,
1.Trong Thi nghiém 1, chat ©/ s C[ND,. C!-,N/@

long xuat hién & day , i i
cbc cb phai I3 benzene o-nitrotoluene p-nitrotoluene
khéng? Vi sao?

CH,

Quy tiic chung: Phan tng thé nguyén tir H & vong thom
cua cac alkylbenzene dé hon benzene. wu tién xay ra o
cac vi tri ortho va para so vor nhom alkyl.

A

Theo déi moé ta thi nghiém sau.

Thi nghiém 2: Chlorine hoa benzene

Cho 5 mL benzene vao binh tam gidac 150 mL, sau dé dan mét luong nhé khi chlorine vao binh.
Pay kin ndp binh rdi dua ra ngoai dnh nang. Trong binh xudt hién khoi trang va trén thanh binh
thay xuat hién mot lap bét 1,2,3,4,5,6-hexachlorocyclohexane mau trang.

Viét phuong trinh hoé hoc xdy ra va cho biét phan (ing chlorine hoa benzene xdy ra thuan lgi

trong diéu kién nao? Vi sao hién nay 1,2,3,4,5,6-hexachlorocyclohexane khéng con dugce si
dung la thudc trif sau trong néng nghiép?

b) Phan img cong

Ph\fm ung cfmp g vao vong benzene xay ra trong nhfrqg
diéu kién khac nghiét (nhiét do cao, ap suat cao, chiéu
tia tir ngoat ).

Cdng hydrogen

Phan trng cong hydrogen vao vong benzene dugce thuc
hién o nhiét do cao va xay ra khi co mit xuc tac.

e i du 4 I O
2. Nhé tir td nudc bromine L) © 2 150°C

vao o6ng nghiém chia

styrene, lac déu roi dé yén

dngnghiém.Duydoanhién  Benzene phan Ung vor  chlorine. tao  thanh

tugng xdy ra. Gidi thich. 1.2.3.4.5.6-hexachlorocyclohexane (C;H.Cl,). Chat nay co
doc tinh van sau bo, con trung va ca var ngurot, chim, tha; la
tac nhan giay ung thu, suy gan, than.

a_Jl_a

o2
Cl Cl

1

1.2.3.4.5,6-hexachlorocyclohexane

Céng chlorine cyclohexane

[(‘)ﬁ HOA HOC 11
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2, Cac phan tng khac

a) Phan img oxi hod mach nhanh alkyl

Mach nhanh alkyl & vong benzene co n hiéu tinh chit twrong tu nhu hydrocarbon mach

ho. Tuy nhién, do anh hudmg cua vong benzene, mach nhanh alkyl thudmg bi gdy mach o

nguyén tir carbon lién két trire tiép van vong thom khi twong tac voi cae chit oxi hoda manh.
CH, COOK

.Ei du 6 b
@ ¢ 2KMnO, &= @ + 2MnO, + KOH + H,0

potassium benzoate
Trong moi trrong acid, phan trng xay ra dé dang hon va cho san phém la benzoic acid.

SCH:CH; +6KMnO, + 9H,80, — 5CH,COOH + 3K,S0, + 6MnSO, + 14H,0

Thinghiém 3.0xiho4toluene bing potassium permanganate 3.Benzoic acid la mét chat

o [#—

Chuan bi: Benzene, toluene, dung dich KMnO, 0,1M; éng
nghiém, kep éng nghiém, dén cén.

Tién hanh: Cho vao hai 6ng nghiém, moi éng khodng 2 mL
dung dich KMnO, 0,1M. Thém vao éng nghiém thit nhat
khodng 1 mL toluene va vao éng nghiém thu hai khodng 1
mL benzene. Lac déu cac dng nghiém, sau d6 ding kep dng
nghiém kep cac 6ng nghiém réi lan lugt dun néng cac éng
nghiém trén ngon lda dén ¢én trong khodng 3 phut (vira dun
vifa lac déu).

Yéu cdu: Quan sat, nhan xét hién tugng xay ra; viét phuong
trinh phan ng (néu c6) dé giai thich.

Chu y an toan: Benzene va toluene ¢é tinh déc.

b) Phan img chay
Phan ung oxi hoa hoan toan hydrocarbon thom (phan
irng chay) toa ra nhiéu nhiét.
Vidu7) C HA %01 L= 6CO, + 3H,0
benzene
(1) DIEU CHE VA UNG DUNG
1. Diéu ché&

Nhiéu hydrocarbon thom (benzene, toluene, naphthalene....)
thu dwge tir qua trinh chung cat nhya than da hay ché bién
dau mo. Hydrocarbon thom ciing duoe diéu ché trén co so
phan (mg reforming alkane ¢6 trong dau mo.

Boc ban moi nhat trén hoc10.vn

phu gia dugc dung dé
bdo quan thuc pham. Bé
diéu ché benzoic acid tir
toluene, ngudi ta khudy va
dun s6éi toluene vai lugng
du dung dich potassium
permanganate trong binh
cau ¢6 18p 8ng sinh han.
Sau khi két thic phan Ung,
vifa lac via thém ting
Iugng nho oxalic acid dén
khi mat mau tim; loc bé
chit rdn, ¢6 dic phin
dung dich loc réi acid hoa
bang hydrochloric acid.
Loc Iy chét ran, két tinh
lai bing nudc dé cod san
pham sach.

Cho biét muc dich cla
cac thao tac thuec nghiém
(ghi chir dam) trong quy
trinh trén. Néu hiéu suat
clia qua trinh téng hop |a
809% thi cin bao nhiéu kg
toluene dé diéu ché dugc
5 kg benzoic acid?
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i Maphthalene c& mui dac
{trung va <o tac dung xua .
' dudi  con tring. Vi the, |
E naphthalene dudc diing ché |
' tao bang phién dé duéi gian, |
| rép trong tu quan o, khir|
Emixi hdéi nha vé sinh,.. Hﬂ'i;
! naphthalene bam lau trén|
quén 4o ¢6 tac déng khong |
| 18t dén siic khoé con ngudi, |
| dac bigt la tré em. Khi tiép |
i xtic lau vai naphthalene, c6 |
| thé xudat hién tinh trang thiéu |
1: mau & tré nho. Nhiéu nuf:rc,E
trong dé co Viét Nam, da cam '
st dung naphthalene trong !

' cac san pham diét con tring. -

C¢H,, £ CH,+ 4H,

benzene

2. Ung dung

Hydrocarbon thom co trong thanh phin cua xing, dau
(trong xfng c6 khoang 5% toluene va khoang 1% — 6%
xylene). Mac da co chi bD octane cao, nhiéu arene lai
la tac nhin giy dot bién té bao (din téi bénh ung thir)
nén hién nay nguwot ta ¢6 xu hudng han ché s co mat
cuia ching trong thanh phan cia nhién l1iéu. Hydrocarbon
thom thumlg dugce dung lam dung méi dé san xudt son,
cao su, cac loai polvmer, muc in. mi pham. duge pham.,...

Benzene la nguyén liéu quan trong dé san xuat cac
alkylbenzene sulfonate mach khong phan nhanh (linear
alkylbenzenesulfonate, LAS) la thanh phan chinh cia bot
glat: san Xudt styrene — nguven liéu cho ché tao nhya PS
{pelvst‘rrene) va mot sé polymer khac. Benzene va mot
s0 hydrocarbon thom khac la ngu}ren liéu diu dung dé
san xuit thude trir siu, chat diéu hoa sinh trrron g thyre vat,
pham nhuom,. ..

Nhe hon nude, kém tan trong nudc |

. Lay tirthan da | giHoatannhiéuchdthiuco |
Ll - Piéu ché - Tinh chat vat 7" e TR
: _Nhueu_;hat o mii dac r:unc_;,_dqc i
' Reforming ARENE :
alkane Phan ting thé 7 Halogen haa
' “_ ~4 — Uutiénthédvitriortho [ :
= va para vdi nhom alkyl |  Nitro hoa
c |
b Tinh chat hod hoc . Cong hydrogen
PI_‘l'l’fll‘l ﬂng :‘_."' E 2. e
hg - Céng chlorine
| | Phanung
oxi hoa
Mhien lieu Dung mbi R >
Benzene khf}ﬁg lam mat q-,;-;‘}..
mau thudc tim
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i 1. Cho cac chit co cong thirc sau:

Bai 2.

Bai 3.

Bai 4.
Bai 5.

Bai 6.

CH, CH,CI CH,
L0 O
I m/©/
(1) (2) (3) (4)

Trong cac chat trén, nhimg chat la san pham chinh khi cho toluene tac dung véi
chlorine trong diéu kién dun néng va 6 mit FeCl, la
A (1)va(2). B. (2) va (3). C. (1) va(4). D.(2) va (4).

Toluene va xylene dwge ding lam dung moi hoa tan son, mue in,... Trong
truwromg hop hoa si mudn tranh cham kho hon dé gilt dirge do bong. min cia mau
son thi nén pha son bing toluene hay xylene s& cho két qua t6t hon? Giai thich.
Theo Data Bridge Market Research'l, trong giai doan 2021 — 2028, toc dé
tang truong throng mai cia chlorotoluene (bao g6m cac dong phan khac nhau)
vao khoang 6,2% hidng nam va dat den 3 654.7 tnéu USD vao nim 2028.
Chlorotoluene duge sir dung trong cac linh vue hoa duoe, hoa néng, polymer,
dét,. .. va duge diéu ché bing phan ting giita chlorine va toluene. Viét phirong
trinh hod hoc va néu 16 diéu kién ctia phan g trén.
Trinh bay phuong phap hoa hoc dé phan biét cac chat benzene, toluene, styrene.
Terephthalic acid (p-HOOCC ;I ,COOH) lin guyén liéu dé san xudt poly(ethylene
terephthalate) (PET. loai polvmer quan trong. duge sir dung lam soi dét va chai
nhura,...). Viét phuong trinh hoa hoc cia phan g diéu ché terephthalic acid tir
p-xvlene.
2.4 6-trinitrotoluene dung dé san xuit thude nd TNT.
a) Viét phirong trinh hoa hoc ctia phan tng diéu ché 2.4.6-trinitrotoluene tir
toluene va nitric acid (xuc tac sulfuric acid).
b) Tir 1 tin toluene diéu ché droc bao nhiéu kg 2.4 6-trimitrotoluene, biét hiéu
suit cua phan (g la 62%.

[1] hitps://www.databridgemarketresearch.com/reports/global-chlorotoluene-market, truy ¢fip ngay
20/9/2022.
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DAN XUAT HALOGEN -
ALCOHOL — PHENOL

DAN XUAT HALOGEN

Hoc xong bai hoc ndy, em cé thé:

s Néu dwoe khai niém dz?n xudt halo zen.

. hef dipc céng thirc cdu fgo, goi dugc tén theo danh phdp thay
thé (CI — C5) va danh phap thuong cua mot vai dén xudt halogen
thuong gap.

« Néu dwoe déic diém vé tinh chat vt li ciia mét sé6 dan xudt halogen.

* Trinh ba}r duoc tinh chdt hod hoc co ban cuia ddn xudt hﬂfﬂgen
phan img thé nguyvén nr halogen (voi OH); phan ung tach
hvdrogen halide theo quy tdc Zaitsev (Zai-xép).

« Thiee hién dwoe (hodc quan sdat video) thi nghrém thuty phdn ethyl
bromide (hodc ethyl chloride); mo ta dwgce cdac hién nrong thi
nghiém, giai thich dwoc tinh chat hod hoc ciia ddn xudt halogen.

* Trinh bay dwoc ing dung cua cdc ddn xudt halogen; tdc hai ciia
viéc su dung cdac hop chat chfﬂmﬁrmmcarban (CFC) frong cong
nghé lam lanh. Dwa ra duoc cach img xur thich szrp doi Vo1 viée
lam dung cdc déin xudt halogen trong doi .mng va san xudt (thuée
triv sdu, thuoc diét co, chat kich thich ting trieong thiee vit, ...)

@) C,H.Cl 1a mbt dan xuat halogen. Dan xuat halogen ¢6 nhirng tinh chat va ing
dung gi?

(?) @) KHAI NIEM, DONG PHAN VA DANH PHAP

1.C6 thé tao dugc nhing 1. Khai niém

dan xuat halogen nao tir e 2 : ] : ’ ,
cac hydrocarbon sau: CH,, Khi thay thé nguvén 1w hydrogen cua phan I

CH,~CH, CH,=CH,vaCH,?  /vdrocarbon bang nguyén tw halogen dugc dan xudt
halogen cua hydmca rbon (goi idt la ddn xudi halogen).

Hydrocarbon Diin xuat halogen tuong img
o L s o, e,
CH ~CH, EFHFII{I {HHr I'."H Hr
“CH “CH, | CH,-CH-CI CF,~CF,
..C 5 . C H Br

@:;I HOA HOC 11
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2. Dong phén

Din xuat halogen ¢6 dong phan mach carbon giong nhu (@
hydrocarbon. Ngoai ra. dan xuat halogen con c¢6 dong phdn 2. Trong céc déng phan cdu
v1 tri nhom chire (vi tri cac nguyén tr halogen). Chang tao ¢ clng céng thic

han. irng vén cong thire phan tu C H Cl co cac dong phén phan t&r la CH,C, hay
chi ra déng phian mach

ciiu tao sau:
) carbon, déng phan vi tri

CH.CH,CH,CH;  CH:CHCH,CH; nhom chic.
{1‘I {l‘l
1-chlorobutane (1) 2-chlorobutane (2)
it CH;
CH,CHCH; CHs-tl‘--CHs
Cl Cl

1-chloro-2-methylpropane (3)  2-chloro-2-methylpropane (4)

3. Danh phap
* Danh phdp thay thé: Trong phan tir din xuat halogen,  ————eeeeveesssesssen,
cic nguyén tir halogen dwoc coi la nhom thé halogeno | Neodi danh phip thay the
(fluoro, chloro, brum:a, 10do) g!fm vao mach chinh cua :;;igf:jhaﬂl];ﬂ:z;g g::;::fc -
hydrocarbon. Danh s6 thir twr chi vi tri nguyén tr carbon | o0 yheo ok p}m%? o —
mach chinh sao cho tong s6 cua s6 chi vi tri ciia cac nhom  © chure:
thé 1a nho nhat . D6i véi dan xuat halogen khong no, wu
tién danh s6 tir phia ddu mach gan lién két boi hon.

Tén goc hydrocarbon - halide
Ching han:

CH,-Cl: methyl chloride
CH,=CH-CI: vinyl chloride
CH,—Br: phenyl bromide

C H,CH,~Cl: benzyl chlonide

--------------------------- Vel

Tén thay thé cua ciac dan xuat halogen duoe got
nhur sau:

Sochivitinhomthé - ténnhémthé  tén mach chinh

C1,CHCH, CICH,CHCI CH,~CHCHCI

1.1-dichlorocthane  1.2-dichloroethane 3-chloroprop-1-ene

i 23
CICH,CHCH,
|

CH;

1-chloro-2-methylpropane 1.3-dibromobenzene

[1] Trong tririmg hop lt;:ng g6 clia 86 chi vi tri eiia cae nhom thé h;:ing nhau thi dinh s6 thir tr cac nguyen
tir carbon & mach chinh wu tién tir phia gan nguyén tir halogen.

HOA HOC 11 Iilf'_'
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r¢@| « Danh phdp théng thwong: Mot s6 dan xuat halogen

1.Viét cong thiic ciu tao va durge goi theo tén thong thwong.
goi tén thay thé cla cac  du 2 CHCI CHEB CHI
hop chat c6 clng cdng @ - I | 3
thifc phan tif 1a CcH,,Cl. chloroform bromoform iodoform

@) TiNH CHAT VAT Li

O diéu kién thuémg, cic dan xuit halogen ¢6 phan tir khéi
nhé (nhu CH,F, CH,CI, CH,Br) & thé khi. Cac din xuit
halogen ¢6 phan tir khoi 16n hon thuong o thé long (nhu
CH,I, CH,Cl;, CHCl;, CCl,, C;H;Br, C;H.CH,CI,...)
hodic & thé rin (nhu CHI;, CH(Cl,...).

Phan lon dan xuat halogen ning hon nwdc va hau nhu
khéng tan trong nudc, tan tot trong dung moi hitu co kém
phan cuc nhu hydrocarbon, ether. ...

f -_\-

()

2.Cho céc chdt cé cbng
thite: CHiF, CH,Cl, CH4Br,
CH,I va nhiét dé séi cia I
ching (khéng theo thu ;
tu) 1a 42 °C, 4 °C, -24 °C, = ;)
~78°C. Hay du doan nhiét a) Chloroform b) Iodoform
dd s6i tuong Ung vdi moi
chat trén. Giai thich.

Hinh 15.1. M6t 56 din xuat halogen

(ID TiNH CHAT HOA HOC

(?) Do halogen ¢6 dé am dién 1on hon carbon nén cip electron

3.Ddavaogidtridoamdién  qyno chung trong lidn két C—X (X 1a F. CI. Br va I) bi hut
cha carbon, hydrogen va i i ; gl
chlorine, nhan xét vé sy V¢ phia nguyén tir halogen, lam cho nguyén tr halogen

phén cyc cla cac lién két  yane mat phan dién tich am (87). nguvén tir carbon mang

C—C, C—Hwva -l 2 . i B b f -
i L mot phan dién tich duong (6%) va hén két C—X phén cuc.
\5* 5 Nho co s phian cuc cua lién két C=3, dan xuit halogen
—— dé tham gia vao nhiéu phan trng hoa hoc. Hai loai phan

trng hoa hoc quan trong ciia dan xuat halogen la phan irng
Hinh 15.2. Lién két C=X phin

gy g thé nguveén tir halogen va phan g tach hydrogen halide.
ewre ve phia nguyén tr X

ﬁﬂi?_ HOA HOC 11
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1. Phén ing thé nguyén tif halogen bing nhém -OH P e e 3
2 » ; i 5 Nguyén tr carbon no la |
Dun din xudt halogen (R-X. trong do. X lién két v01 | npuyeén tir carbon lién két vii |

nguyén tir C no) véi dung dich kiém, thu dwoc alcohol | nguyén tr khic chi bang cic |

(R-OH). Rl SN }
R-X + NaOH -*» R-OH + NaX A7)
(4)
Vo X la cac halogen Cl, Br. I. Phan ing nay con duoc | 3.viét phuong trinh hoa
go0i la phan img thuy phdn din xuit halogen. hoc cla phan (ng xay
ra khi dun cidc hogp
C,H,-Cl + NaOH > C_H,~OH + NaCl chit sau véi dung dich
' sodium hydroxide: CH,Cl,
&R CH3CHC|CH3, CEHSEHzﬂr va
CH,=CHCH Cl.
Quan sat video thi nghiém thuy phan dan xuat halogen, mo ta
hién tugng xay ra. Giai thich. ( @
4.Trong thi nghiém Thuy
2. Phan iing tach hydrogen halide P:ﬁ';iézm xuat halogen,
= 5 z ) cho
Dun nong hon hop gom bromoethane, potassium hydroxide 2)cho nilsc viio Sng nghidm
va ethanol tao ra khi ethylene. chira ddn xudt halogen sau
I dé thir phdn nudc bang
H-CH,-CH -Br ~2ERORT . cH =CH, dung dich silver nitrate
Nhidy d& & b Bt S ohAtk nham muc dich gi?
1éu dan xuat halogen khac cling ¢6 phan tng twong tir. B\ 520 hai 2cid hod ding
Hirdng ciia phdn tng tich hydrogen halide dich sau khi thuy phan
; béng dung dich HNO,? Co
Trong phan tmg tach hydrogen halide, nguyén tr halogen thé thay dung dich HNO,
tach ra cing nguyvén tr hydrogen ¢ nguyén tir carbon bén béng dung dich H,50, hay

- : - Ang?Vi sa0?
cannh &8 tao thanh alkene, Khi cofbibibi allcene o6 thé dizge 120 oSN SR

thanh thi san pham chinh dwoe xéc dinh theo quy tiic Zaitsev.
CH,-CH-CH-CH, @E
(San pham chinh) 7R

v

CII’F_FII_CII_CII:! KOH/C.H,0H. t* 4 Viét phu‘dng trinh hoa

T T - HEBr " hoc cla phan (ng xay

H Br H —:pCII:.F:II_FHl_CII-" ra khi dun cac dan xuat
(San pham phu)

halogen sau wvdi dung

Quy tie Zaitsev: Trong phin tmg tach hydrogen halide dich potassium hydroxide
ra khoi dan xuat halogen, wu tién tach nguyén tir halogen ongetBnol

a) 2-chloropropane

b) 2-bromo-2-methylbutane

Goi tén cac san pham sinh ra.

cung nguveén tr hvdrogen o nguyén tir carbon bén canh co
bac cao hom.
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() UNG DUNG CUA DAN XUAT HALOGEN
Din xuét halogen ¢6 nhiéu img dung trong doi song, cong
(7)) nghiép hoa chat va v hoc.
5.Tinh bay mét s6 Ung  Cac din xuit halogen nhu chloroform (CHCI,), carbon

dung trong thuc tién cla . " . . T O
Aokt abcan: tetrachloride (CCl,). methylene dichloride (CH,CL,)....

la nhirng chit long dé bay hoi, hoa tan dwoc nhiéu chat
hitu co nén ching dwoc su dung lam dung mor trong
phong thi nghiém va trong cong nghiép.

Mot s6 dan xuat halogen dugc sit dung lam monomer
trong t6n g hop cac polymer.

Tir vinyl chloride (CH =CH-CI) tong hop duoe poly(vinyl
chloride) (nhwa PVC) dé lam dng nwde, vo boe diy dién. vai
giada,... Tir 2-chlorobuta-1_3-diene (CH,~CCI-CH-CH,)
ti;jng hop ra poly(2-chlorobuta-1.3-diene) img dung trong

- ) EM cO BIET

1,2,3,45 6-hexachlorocyclohexane

‘3; ;mi calg?':ﬁzugiuﬁ n;:‘n; : san Xudt cao su chloroprene dé ché tao Ong, bing tai cao

mudi, trif sau,... vdi tén goi

hexachlorane hay lindane. O |

Viét Nam, no dugc biét dén vai ¢

tén thudc trlr sau 666, Do khé |

bi phéan huy trong méi trudng |

dat va doc déi véi con ngudi | 1 Y N o

va nhiéu loai déng vat nén ké | dung trong san xuat chao chong dinh, vat liéu cach dién,

tlf nam 2009, hexachlorane bi E

dua vao danh sach clia Cong !

udc Stockholm vé cac chat 6 |

nhiém hitu co khé phan huy va |
bi cdm st dung. ..

B3 ) EM CO BIET JEE A

su chiu nhiét ding trong khai thic mo; cac san pham duc,
con dau, vong dém....

TEETETITTTTETITEEIEay

Trang hop tetraflouroethylene (CF_ =CF)) thu dugc

polytetraflouroethylene (PTFE) hay teflon dugce tng

cac f:mg chiu hoa chit. binh phan ung....

a) Ong nhya b) D6 lan dwoe ché tao  ¢) Chao chéng dinh
dwere lam tr PVC tir cao su chloroprene phu teflon

Hinh 15.2. Ung dung cua mot s6 polymer
durgre san xuat tir dan xuat halo gen

|
1
|
|
1
!
I
a1
i
[
]

Ethyl chloride dudc diing | Dan xuat halogen con duge sit dung dé tong hop alcohol,

e e

=

' lam thudc xit ¢6 tac dung | ether,... hodc cac hop chét co nguveén 1.
. giam dau tam thdi khi chai |

—*
=
e
-
=
Eu
=

{ﬁlil HOA HOC 11
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Dén xuat halogen ¢6 hoat tinh sinh hoc da dang. Uhfmg han, @ I—

chloroform. ethyl chloride, halothane (CF ~CHCIBr),...
duoc sir dung lam chat giav mé trong v hoc. Ethyl chloride
duece dung lam chat giam dau tam thoi cho cac chan thuong
nho trong thé thao. Methyl bromide (bromomethane) la
mot chat khi trung, tiéu diét nhiéu loai dich hai nhu nhén.
ve, nf'lm? con trung, ...

Céc chét nhu 2.4-dichlorophenoxyacetic acid (2.4-D) va
2.4.5-trichlorophenoxyacetic acid (2.4,5-T) o nﬁng do
thap (vai phén triéu) co tac dung kich thich s sinh truéng

cua thuc vat. Tuy nhién, & uf‘mg do cao, 2.4-D va 2.4.5-T

¢O tac dung diét cay co. duoc s dung lam chit diét ¢o.

phat quang rimg ram.. ..

Cac hop chit chi chira chlorine. fluorine va carbon trong
phan trr dugre goi chung la cac hop chét chlorofluorocarbon
(CFC) hay freon. Freon kha tro vé mit hod hoe. trude day
duoe s dung nhiéu trong cong nghé lam lanh (diéu hoa,
ti lanh....) va tic nhan tao bot trong cac polymer x6p.
Tuy nhién, khi thai ra moi tnromg khong khi, ching co thé
khuéch tan dén ting ddi luu va dudi tac déng cia anh séng
mdt tron, tao ra cac gfrm tr do, dan dén viée pha huy tﬁng

ozone va gay ra hiéu img nha kinh.

Dé bao vé tang ozone. hién nay trong cong nghé lam
lanh, nguoi ta da thay thé cac hop chit CFC bing cac
hop chat hvdrofluorocarbon (HFC),

Dé gop phan bao vé méi truong va sire khoe con nguén,
can tranh lam dung thude trir sau, thuoe diét co, chat kich
thich ting truong thue vat,. ..

A, - =
-1 LEM £ BIET DESEEESS S ESEREES SR S S S S R %
N [

: Trudc day, CH Cl va dichlorodiphenyltrichloroethane (DDT)

6 6 &
dugc sif dung lam thudc trir sau. Tuy nhién, cac chat nay doc

¢ hai va kho phan huy trong moi truong dat nén hién nay da bi

-]
)
a

]
1
3
a
a4
]
]

cam st dung.

]
(]
e —————
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Trong qua trinh san xuat
24D va 245T ti phenol

. luén sinh ra mét lugng nhé
! dioxin. Dioxin la mdt hop

chat khé phan huy trong méi
trudng va co thé con ngudi.
Dioxin cuc ki doc & ndng do
rat nhd (c& phan ti) gay ra
nhing hau qua khén luong
cho con ngudi nhu ung thuy,
quadi thai, di tat, vé sinh...

a 0 Cl

Céng thifc cau tao cla dioxin

X e

e e e e e e s e e

6.Giai thich vi sao khéng
nén lam dung chéat diét
cé, chat kich thich ting
trudng 2,4-Dva 2,4,5-T.

()

7.Vi sao cac hap chat CFC
hién nay khéng con dugc
su dung trong céng nghé
lam lanh?
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: a ' . + Coi cdc nguyén tir halogen la nhom thé
K ang - -
lam dung
thudc trif sau,
thudc diét cé

» 50 chi vi tri nhom thé - tén nhom thé - tén mach chinh

- Chétcd phan tirkhdi nhé (CH,F, CH,CI, CHBr) & thé khi,
phan t khéi I16n hon thudng & thé 1éna,
- lyhal h i
Tinh chat cé; polyhalogen thuéing & thé ran
vatli + Hau nhu khing tan trong nudc.

(X:Cl, Br, 1) Tinh chat = 4 Phéan ting thé nguyén ti halogen

hoa hoc

s '{ Phan ting tach HX (Quy tac Zaitsev)

bang HFC
dé bio vé
ting ozone - Lam dung mai, lam nguyén liéu.

= Lam chat gay mé, giam dau, thudc trif sau.
« Chat ding trong céng nghé lam lanh.

Cho céc dan xuat halogen c6 cong thirc ciiu tao sau: CH,Cl, CH,CH.CI, C H Br,

CHCI, va CH,BrCH,Br.

a) Goi tén cac chat trén theo danh phap thay thé.

b) Viét phuong trinh hoa hoc ctia phan trng diéu ché cac chat trén tir hydrocarbon
trong img.

Bai 2. PVC la mét trong nhig polymer duge g dung nhiéu trong doi sdng va san

xuét. Hoan thanh so d6 phan tmg tong hop PVC dudi day.

CH —__”“fl"f A_*_..j‘,’j' B——-—m";';" PVC

Bai 3*. Ethyl chloride hoa long duwge st dung lam thude xit co tac dung giam dau tam
thoi khi choi thé thao.
a) Cho: CH,CI(/) == C,H.Cl(g) A Hjy=24.7 kI mol*
Khi xit thu6c vao chd dau thi ngudi ta cam gide nong hay lanh?
b) Viét phuong trinh hoa hoc ciia phan tmg diéu ché ethyl chloride tir ethane.

ban mai nhat trén hoc10.vn Ban sach




ALCOI-IOL

Hoc xong bal hoc nday, em ¢é thé:

* Neéu cheoc khai niém alcohol; cong thire ."a:ing qudat cuia alcohol no, don
chure, mach ho: khai niémvé qu cua alcohol: déc diém lién kétva hinh
dang phdn tir cia methanol, ethanol.

« iét dupe cong thire cdu tao, goi duoc tén theo danh phdp thay thé
cia mot s6 alcohol don gian (C1 —C3), tén thong thuong cua mot vai
alcohol thiromg gap.

« Trinh bay duoc ddc diém vé tinh chat vdt If cua alcohol (trang thai, xu
huong bién doi vé nhiét dé séi, dé tan trong nude), giai thich diroc anh
huong ciia lién két hydrogen dén nhiét do s6i va kha ndng hoa tan trong
nuwde cua cde aleohol.

« Trinh bay duwoc tinh chit hod hoc ciia alcohol: phan img thé nguyén
i H cua nhom —~OH (phan tmg ching cia R-OH, phan img riéng cua
polvalcohol); phan img tao thanh alkene hodc ether; phan img oxi hod
alcohol béc mot, bdc hai thanh aldehyde, ketone bing CuQ); phan tmg
dot chay.

o Thuc hién dwoc thi nghiém dot chay ethanol, glycerol tic dung véi
copper(ll) hydroxide; mé ta cac hién twong thi nghiém va giai thich
dirgc tinh chdt hod hoc ciia alcohol.

* Trinh bay duoc ung dung cua alcohol, tac hai cua viéc lam dung ruou
bia va do Hﬁrng o ﬂé:."’.',‘ néu duwoe thai do, cach img xuwr cia ca nhdn voi
viéc bao vé sitc khoé ban than, gia dinh va cong dong,

o Trinh bay dwoc phwong phdp diéu ché ethanol bing phuong phap
hydrate hoa ethylene, lén men tinh bot; diéu ché ghcerol tir propylene.

.

o Chat X c-o trong thanh phan ctia bia. Néu lam dung. chat X la nguyén nhan cia
nhiéu vin dé xa hoi nhu giy tai nan giao thong, bao luc gia dinh, bénh tat, ..
X la chat gi?

@) xHAI NIEM VA DANH PHAP

1. Khéi niém

Alcohol la nhimg hop chat hitu co trong phdn tir ¢6 nhém hyvdroxy (-OH) lién két true
tiép véi nguyén tir carbon no.

Alcohol duge phan loai theo nhiéu cach khac nhau.

HOA HOC 11 1'“7}]
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() » Alcohol ¢6nhém hydroxy lién kétvéi goe hydrocarbon

1.ChocécchitA, B, C,Dva no duge goi 1a alcohol no. voi goe hydrocarbon khéng
E c6 cong thic cau tao no dge goi la aleohol khong no. véi goe hydrocarbon
nhu sau: thom duoc goi la alcohol thom. Vi du:
CH,-CH,-OH (A)
CH,=CH-CH,-OH  (B) CH,CH,OH, CH;_—(IZH"CI-I-_J_ alcohol no
CH,—CH=-CH, © OH
OH OH OH CH,=CH-CH,-OH alcohol khong no
OH OH CH,—OH
O O @ alcohol thom
(@) (&) » Alcohol chi ¢6 mot nhom hvdroxy trong phan tir diroc
a) Hay nhan xét dac diém goi la alcohol don chic hay monoalcohol. Alcohol
chnjngvé-::éu tao clia céc chira nhiéu nhom hydroxy trong phan tr dwoc goi la
Shartien, polvalcohol hay polvel (diol, triol....). Vi du:
b)Hgp chat E <6 phai
alcohol khang? CH,OH monoalcohol
HOCH,CH,OH diol
Bdc cua alcohol (bdc mot, bdc hai va bdc ba) chinh la
bdc ciia nguyén tir carbon no lién két véi nhom hydroxy.
Chiing han:
ey s B, Lea 4 ot e
CH-CH;CH,OH | | CHy-CH-CHCHy = CH;-C—CH,
| ] OH OH
Alcchol bac mot Alcohol bic hai Alcohol bic ba

Methyl alcohol (CH,OH) va ethyl alcohol (C,H,OH) la hai alcohol don gian nhat, duoc
dung nhiéu trong cong nghiép va doi song. Day la hai alcohol dau tién trong dﬁr dﬁng
ding cua alcohol no, don chire, mach ha, ¢é cong thirc chung 1a C H, . OH (n =

n 2o+l

¥ S R S

a) Md hinh qui ciu — thanh n6i  b) Mé hinh dic = a) Mo hinh qua cau - thanh néi  b) M6 hinh dic
Hinh 16.1. M6 hinh phan tir methyl alcohol Hinh 16.2. M6 hinh phan tir ethyl alcohol

ﬁ:ﬁ; HOA HOC 11

b
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2. Danh phap

« Tén thay thé: Nhém hydroxy 1a nhom thé gian vao mach chinh cua hydrocarbon.
Vige danh so thir tr nguveén to carbon trong mach chinh sao cho vi tri cua nguyén

tu carbon lién két von nhom hy’drnx}f la nho nhat.

Tén monoalcohol dugc goi nhwr sau:  Tén hydrocarbon (boe) - vitrinhom-OH - ol

CH:.;- CH :—CH C H:—( YH CH 3.-(|:H-Cl'lg- OH
CH;
butan-1-ol 2-methylpropan-1-ol
CH;
|
CH_&"[‘.I:‘-I'I—CHg—C"}, [:H_;—f.l? -CH;
OH OH
butan-2-ol 2-methylpropan-2-ol
CH3—?H—CH1—CHQ—OH CH=CH-CH -OH
CH;
3-methylbutan-1-o0l prop-2-en-1-ol

Tén polvalcohol duoc goi nhur sau:

a9
(&)
1. Viét céng thic cu tao, goi
tén thay thé va tén théng
thuding cha cac alcohol
cd cong thiic phan ti la
CH 0. Xic dinh bic cia

4 10
alcohol trong méi trudng

hop.

Tén hydrocarbon - vi tritri nhom -OH - it chi 56 lrong nhom ~OH (di, ri,.) ol

idul
{IIHE—[I.“H: (i’,H:-CHE—fi:HE
OH OH OH OH
ethane-1.2-diol propane-1.3-diol

« Tén thong thuong:

Mot so alcohol co tén thong thuong.

CH,—OH CH,—CH-CH,—OH
2 3 2
CH,
methyl alecohol isobutyl alecohol
CH,=CH-CH_-OH CH,-CH,-OH
allyl alcohol benzyl alcohol
CH,~CH, CH,~CH=CH,
-
OH OH OH OH OH
ethylene glycol glycerol

Boc ban moi nhat trén hoc10.vn

)

2. Mét alcohol X ca cong thic
phén ti la C,H,0,. O diéu
kién thuding, X 1a chat léng
khéng mau, khéng mui,
tan tdt trong nudc, ca do
nhat kha cao, cd vi ngot.
Chat X duac st dung réng
réi lam chat chéng dong
va lam nguyén liéu trong
san xuat poly(ethylene
terephtalate). Chat X co
thé diéu ché bang cich
oxi hoa truc tiép ethylene
bang dung dich potassium
permanganate. Xac dinh
cHng thiic cdu tao cua X,
goi tén X theo tén thay thé

va tén thong thudng.
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3. Visaoethanol cd khanang
tan vé han trong nuéc?

-y
f"@x’
4. Cho céc chat co cong thiic

CHe GHsCl, CHOH,
CsHsCH,OH va nhiét dé
s6i cla chang (khéng
theo thd tu) la 78,3 °C,
-89 °C, 12,3 °C, 205 °C,
Hay du doan nhiét do soi
tuong Ung voi moi chat
trén. Giai thich.

(D) TiNH CHAT VAT Li

Do tao duwge lién két hydrogen lién phan tr nén cac
alcohol ¢o nhiét d6 s6i cao hon cac hvdrocarbon hodc
déin xuat halogen c6 phan tir khoi trong dwong.
m{r]_H“'(:}_]-{m[r}_H
Cgle CEIIS CjI'Ij
Hinh 16.3. Lién hét hydrogen giita cac phan tir ethanol
Nhiét do s61 va khéi luong riéng cua cac alcohol ting din
khi phin tir khoi ting (Bang 16.1).
O diéu kién thuong, cac alcohol no, don chirc, mach ha
chira tir 1 dén 11 nguyén tr carbon 1a chit long, chira tir 12
nguyén tr C trér1én la chat ran™. Do tao lién két hydrogen
16t véi nurde. cae alcohol chira tir 1 dén 3 nguy¢én tir carbon

trong phan tir tan vé han trong mroc. Khi s6 nguyén tu
carbon ting lén thi dé tan cua alcohol trong nude giam dan.

+O-H-O~H~0-H-

/ / /
H CH H
Hinh 16.4. Lién két hydrogen gifta cic phin ti nude va ethanol

Bang 16.1. Mot so tinh chat vit li cua alcoholl!)

Alcohaol

CHOH

C‘H;CHqCHIGH _
CI-I,_CH(DH)CH 3 i

C H*r"C HCH-.'DH

C H _s,C'H-sCH 1{:' H1DI-I
{ I]_;,( ][2( HT{"[L{ ]Iz(}][ '

HOCH,CH,OH
HOCH,CH(OH)CH,OH

e () ] , (<€) ‘_D (gmL“J_[ phbroiery
'977 'ﬁil'? . ﬂ?"-}] . vy
18.2 . 2900 1.261 o

Cac polyalcohol nhu ethylene glveol va glycerol thuong sanh, ning hon nwoc va co

Vi ngot.

[1] George W. Gokel, 2004. Dean's handbook of organic chemistry 2nd edition. Me Graw - Hill.

L+
{ﬁu HOA HOC 11
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(D) TiNH CHAT HOA HOC

Trong phén tr alcohol. nguyén tir oxygen c¢o do am dién 1ém hon carbon va hydrogen
nén lién ket C—OH va lién két O—H la cac lién két cong hoa tr1 phin cuc: trong do,
nguyén tr oxygen mang mot phan dién tich am. Do vay. nguyén tr hydrogen hoic

nhom hydroxy dé b1 tach ra trong cac phan trg hoa hoc.

1. Phan ting thé& nguyén tif hydrogen trong nhom —0H

Khi cho mét mau sodium vao moét ong nghiém co chira
ethyl alcohol thi thay phan trng xay ra, gian phong ra khi
hydrogen. Phuong trinh hoa hoc xay ra nhu sau:

2C,H,~OH + 2Na —>2C,H,~ONa + H,

2. Phan ting thé nhom =OH tao ether

Khi dun ethanol vor dung dich sulfuric acid dic & 140 °C.

thu dugce diethyl ether.

C,H:0-H + HO—C,H; %C;IISGCZHF + H,O
diethyl ether

Khi dun alcohol khac vor dung dich sulfuric acid dic o
nhiét do thich hop cling thu duoc ether.

3. Phan iing tach H,0 tao alkene

Khi dun ethanol ¢ nhiét 170 °C, ¢6 dung dich sulfunc
acid dic lam xuc tac, s€ thu duge mot chat khi lam mat
mau nudée bromine. Khi do la ethvlene.

CH1={:H3 | 1'1_1{_}
Phan tmg nay dwoc ding dé diéu ché ethylene trong
phong thi nghiém. Cac alkene khac ciing co theé dwoc
diéu ché bing phan (g twong tu.

[i T

H-CH,~CH,~OH 53>

4. Phan ting oxi hod

a) Phan ung oxi hoa hoan todan

Cac alcohol chay. toa nhiéu nhiét.
C,H;OH(/) +304(g) > 2CO4(g) + 3H,0(g)
A H...=-1300kJ Hinh 16.5.

Ethanol chay

trong khong khi

Boc ban moi nhat trén hoc10.vn

5.Bun hén hop methanol
va ethanol véi dung dich
sulfuric acid dac & nhiét
dé thich hgp thi thu dugc
nhing ether nao? Viét
phuong trinh hoa hoc cta
cac phan Ung xay ra.

(H8F

6.50 sanh alkene sinh ra
khi dun propan-1-ol va
propan-2-ol  wvgi  dung
dich sulfuric acid dac. Viét
phuong trinh hoa hoc cla
cac phan Ung xay ra.

va

Thi nghiém 1. Dét chay
ethyl aleohol

Chudn bi: Con 96°, dia su
hoac bat su.

Tién hanh: Nho khodang
1 - 2 mL ¢én vao dia su
hoac bat sir. Ding que dém
cham l(fa rdi tién hanh dét
¢bn trong dia.

Yéu clu: Quan sat, viét
phuong trinh hod hoc va
giai thich hién tuong xay ra.
Chd y an toan: Do ethanol
¢t thé chay lan réng nén
khéng dugc lay qua nhiéu
con, khéng dugc dét cbn
bang diém hoac bat lia.

HoA HOC 11 111
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(2) b) Phan umg oxi hoa khdng hoan toan

2. Cho biét san pham sinh ’ . : .
khiD oxzeh;anp?a:;? :Il:ohj: Alcohol bac mét bi oxi hoa bang CuO sinh ra aldehyde.

va isopropyl alcohol bing idud
copper(ll) oxide. D
CH-CH.—-OH + CuO 25 CH,—-CH=0 + Cu + IIE(_J

e 3 2 3
: EM C0 BIET Bt e
’@- b ethanol acetaldehyde

' Cén tir 50° tros Ién rét dé bt |

' Itfa va chéy. Dam chdydocén | 1Tong diéu kién trong ty, alcohol bic hai bj oxi hoa sinh

i lan nhanh, gay nhiéu thiét hai | : ra ketone.
ivétalsénvaconngum J —
.Cén bdo quadn con & nm' B"i du 5

' khé rdo, thoang mat, tranh | :
:Iu.'a va anh ndng mat troi. | CH;—CH—CHj Cu0-Lts CH;—C—CH, +Cu- H,O
| Cat, trir cac chai con xa bép, E '[l_)H (")

khu vic dun, ndu; cich xa |
, CAC nguén gady chay va cac |

ngudn nhiét khac.
MNén dan nhan trén cac can,
chai dung con dé trénh

nham lan.
Cén phai dé cén xa tim tay | Glyeerol hoa tan duoc copper(Il) hydroxide tao thanh

clia tré em va thi nuéi dé | phirc chat mau xanh lam, tan duoc trong nude. Phuong

tranh nhing truéng l'u'-1fs:n1 trinh hoa hoc xav ra nhu sau:
i khang mong munn xay ra. |}

propan-2-ol propanone

Trong di éu kién trén, alcohol bac ba khong by oxi hoa.

5. Phan iing riéng cua glycerol

P —

oy I
H,C—OH Ho—cl, H.c—0]  HO-=CH,
| | I
II{_I:—U—H + Cu(OH), + H—D—(I:H . H{|3 —0—-Cu—0-— Ll,II + 2H0
H,C —OH HO—CH, H,C —OH \(J—CH:
i
copper(Il) glycerate

Cac polyalcohol ¢6 hai nhém hydroxy lién ké nhu ethylene glycol cling ¢6 phan ing
hoa tan copper(Il) hydroxide twong tu nhu glycerol.

i\

— Thi nghiém 2. Hoa tan copper(ll) hydroxide bing glycerol
%j Chuén bi: dung dich CuS0, 5%, dung dich NaOH 20%,

7.Coba 5[‘9 nghiém chufacac ethanol, glycerol; 6ng nghiém.
:tuhngd:ch‘ﬂti: =y TI':;;'DI' Tién hanh: Chudn bi hai 6ng nghiém, cho vao mébi éng
TR Ne SV A nghiém cé chira 3 - 4 giot dung dich copper(ll) sulfate 5% va

h hap hod h
Eé:ﬁ:r?anp b?gt ting h{.;g 1 mL dung dich sodium hydroxide 20%, ldc nhe. Tiép tuc nhé

chét chifa trong méi éng vao dng nghiém thirnhat 3 - 4 giot ethanal, vao éng nghiém
nghiém. thir hai 3 - 4 giot glycerol. Lac nhe ca hai 6ng nghiém.
. Yéu cau: Quan sat, md ta hién tugng va giai thich.

{Ilbz HOA HOC 11
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() UNG DUNG VA DIEU CHE

1. Ung dung

Trong céc alcohol, ethanol ¢6 nhiéu Ung dung trong doi (i@

song va san xuat. 3.Vi sao ethanol dugc sif

; e : dung dé lam nhién liéu?
Do phan img dot chay ethanol toa nhiéu nhiét nén ethanol i

duge ding lam nhién liéu cho dén con trong cac phong thi
nghiém, duge pha vao xing ding cho dong co dot trong,
Xing X5 ban ngoai thi tnromg la xing co 5% ethanol theo &

thé tich.
1. Tim hiéu va cho biét xang
ES la gi. Vi sao xang dudc
_ trén thém mét luong
T ethanol dugc goi la xdng
Vi sinh hoc?
a) Dén con b) Tram xdng ES ,; :

' Bia, rugu thuong duoe san |
 xudt bang con dudng lén |
. men dudng mia, dudng hoa |
' qua hoac lén men tinh bét. |
' Trong céng nghiép san xuat |
rugu, cac chat doc hai nhu |
methanol hodc aldehyde |
P - thuding dugc loai bo. i
Ethanol con duge ding 1am nguyén liéu dé tong hop cdc | Rugu gia dugc pha ché tir |
hop chét hitu co khac, c6 nhiéu tmg dung trong cong nghiép | €6n <ong nghiép co chia |
mét lugng nhé methanol. |
| Trong co thé, methanol bi |
| chuyén hoa thanh formic |
i p £ | acid, gay doc cho gan, than; |
hét cac loar gel rura tay di€t khuan pho bién. Ethanol di€t | gay t6n thuong véng mac, :
cac sinh vit hi’mg cach lam bién tinh protein va hoa tan ' dan dén m 16a; tén thuong |
' ndo bé va b thé dan dén tr |
- vong. g

Hinh 16.6. Pén con dung trong phong thi nghiém (a)
va tram xing ES5 diung cho dong co dot trong (b)

Do hoa tan duge nhiéu chat nén mot lugng lon ethanol

duoe sir dung lam dung méi trong pha ché nudce hoa, son

s

va vecni,. ..

va doi séng nhur ethyl acetate. acetic acid. diethyl ether....

Ethanol duoc sir dung lam chat khir tring trong v t€ va hau

lipid cua ching, {_’[tkmg. thon ¢o hi¢u qua uhfmg lan hau hét vi
khuan, ndm va nhiéu loai virus. Ethanol duec dung trong ' pé phong tranh ngd doc |
bao ché rit nhiéu loai thube & dang long nhu thude ha sét | rugu gid chia methanol, |
' can lua chon céac san pham |
' ruou €6 ngudn géc xudt xu |
16 rang, dong thai han ché |

| t6i da viéc udng rugu. ;

paracetamol (cho tre em).. ..

Ethanol c6 nhiéu trong do uong 6 eon, dirge san xudt bing
cach lén men ngill coc, trai cay hodc cic ngudn dwéng khac.

Hod Hoc 11 ' (113
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: ____________ \ Methanol duge diung dé san xuat formaldehyde va acetic
;'f:j néng d6 tuong ddi thip i acid. Ngoar ra, methanol con dwoc dung de diéu ché
‘12 0,2 phdn nghin (0,2%0) | methyl amine, methyl chloride....

s ethanol trong méu, tuong |

" duong véiviécudng khoang |
10,3 lit bia hoac 0,1 lit rugu
' vang, ethanol da cé tacdéng
'dén hé théng than kinh
Evéa dac biét |a nao, lam phan
| Ung clia co thé cham di. Néu ; ;
! udng nhiéu cé thé bichoang | ciing duoe sir dung lam chat chong dong trong dong co 6
| véng, bt tinh, tham chi gay
tr vong. Viéc s dung lau
dai dan dén lam dung rugu
' va nghién ruou. Héau hét cic

Glycerol duoe sir dung lam chit alir am, chit uhéng ldo
hoa trong mi pha;i.m* lam huong vi trong thuc plléﬂl. chat
lam ngot co nang lwong Tllép.... Glycerol con duoc sir
dung trong san xuat xa phong glycerin danh cho nguoi

L » y y .

¢ c0 lan da nhay cam. Giong nhu ethylene glyeol, glycerol
i L L -

i

t6 & nhirng noi ¢6 nhiét do khi quyén thap....

R 2.Thuc té cho thay viéc lam dung rugu bia la nguyén nhan
guf SR L= u?t Euy 8 hang dau gay ra tai nan giao théng, Em hay chira cichdu qua
p RN, Ve WIS E. S0 xuart, o clia viéc st dung ruou bia khi tham gia giao théng va cho biét
pateutinutng g 3 y kién clia ca nhan vé viéc nay.

e —— PR - .

3

2. Diéu ché&

a) Diéu ché ethanol

Ethanol dwgc diéu ché pho bién bang phwong phap lén
men cac nguyén hiéu chira nhiéu tunh bot hodc duong

4 hr - ~ - = - 2 r
[3 Tim hi€u va trinh bay cy thé nhur ngii coc (gao. ngd, khoai, sdn....). qua chin (nho.

qua trinh san xuat ethanol

tirtinh bét. Lién hé véiqua  anh dao,.. ). Qua trinh lén men dugc tom tit nhu sau:
trinh san xuat ethanol & dia : o i

phuong hodc noi em biét. (CgH16O05)n -anzyme> CoH120, o> C,H;OH

Hay pha':',ﬁ':h Lm diém va tinh bot glucose cthanol

nhuge diém cla phuong : < . ; )
phép san xudt nay. O nhiéu nude ¢o nén cong nghiép hoa chat phat trién,

ethanol dwgc diéu ché bﬁng phan ung hydrate hoa
ethylene vdi xuc tac la H,SO, hodc H,PO,.

C,H, + H,0 %2> C_H.OH
8.Em hay hoan thién cac F g
phan tng hod hoc didu b) Diéu che glyecerol

ché glycerol tif propene. Mot luong lon glyeerol thu duge tir qua trinh thuy phan
chiit béo trong qua trinh sin xuét xa phong. Ngoai ra,
glycerol dugc tong hop tir propene theo so do sau:

CH,=CH-CH, 757 ¥5c> CH,=CH-CH,Cl % CH,~CH-CH, ~***> CH,-CH~CH,
Cl  OH ClI OH OH OH

™

.
(114 ' HoA Hoc 11
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Tén hydrocarbon (bé e)
- -vitrinhom OH - ol

a) Piéu ché ethanol
« Lén men tinh bt
= Hydrate hoa ethylene
b} Biéu ché glycerol
= Tl propene
« Thuy phan chat béo

« Lam nhién liéu
« Lam dung maoi
» Lam nguyén ligu

Bai 2.

¢) Dun nong mdi chat véi dung dich H,S0, dic (tao alkene).

Bai 3", Ethanol ¢o thé duoc diéu ché bing ba phwong phap theo so dé sau day:

Alcohol

Mhom -OH lién két truc tiép
vdi nguyén tif carbon no J

KHONG LAM DUNG
____atj udm; cO CON

e, —

Bai 1. Viét cong thire ciu tao va goi tén thay thé cua cac alcohol ¢6 cling cong thire
phéan tr C.H _O.
Cho hai chat la butan-1-ol va butan-2-ol. Viét phwong trinh hoa hoc cua phan
rng xay ra khi:
a) Cho mdi chat phan g véi sodium. b) Cho moi chat phan tmg véi CuO. 1o,

CcH 0% CHCHOH <2 CH,CH,Br

glucose

CH,~CH,

a) Viét phwong trinh hoa hoc cta qua trinh chuyén hoa trén.
b) Ethanol thu dwge bang phwong phap nao o trén duge goi la “ethanol sinh
hoc™? Giai thich,

ban mai nhat trén hoc10.vn

» C1 - C11: cht léng
+ 2 12C: chat ran

€1 - C3:tan vd han

1 trong nudc

Mhiét do s6i cao hon
hydracarbon tuong tng

- Phén ung thé nguyén tdH
= Phan dng thé nham OH
+ Phan Ung tach nudc tao alkene

+ Phan ung oxi hoa
+ Phan (g riéng clia glycerol

trong nhém -OH

tao ether

-
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PHENOL

&

Hoc xong bai hec nay, em cé thé:

« Néu dwoc khdi niém vé phenol, tén goi, eéng thire cdu tao cia mot s6

g phenol don gian, dic diém cau tao va hinh dang phdn tir ciia phenol,

o Néu duwoc tinh chdt vdt Ii (irang thai, nhiét dé nong chay, do tan
trong nudc) cua phenol,

» Trinh bay duoce tinh chdt hod hoc co ban ciia phenol: phan img
thé H & nhém ~OH (tinh acid- théng qua phan img véi sodium
hydroxide, sodium carbonate), phan img thé o vong thom (ldc
dung voi nuoe bromine, vai HNO , frong dung dich H _+5' ) 2 dac).

« Thuc hién diuoc (hodc quan sat video, hodc qua maé ta) thi nghiém
ca phenol voi sodium hydroxide, sodium carbonate, voi méc
bromine, véi HNO, trong dung dich H SO, ddc; mé ta dugc hién
tuong cac thi nghwm giai thich dwge tinh chat hoa hoc ciia phenol

* Trinh bay duoc img dung cua phenol va phwong phap diéu ché
phenol (tir cumene va tie nhura than dd).

----------------------------------------------------------------------------------

d) Cho ba chat ¢6 cong thirc cau tao dudi day:

CH-—OH OH
CH;-CH,-OH @ @
(A) (B) (C)

a) Chét nao & trén thude loai alcohol?
b) Hop chat (C) co nhitng dic diém cau tao nao khac so véi hai hop chat (A) va (B)?
¢) Dy doéan tinh chat hod hoc ciia hop chat (€) ¢6 khac (A) va (B) hay khong.

oH oH @ xHAI NIEM
1. Khdi ni¢m

Phenol la nhitng hop chdt hivu co trong phdn tir ¢6 mot
hay nhiéu nhom hydroxy lién két truc tiép voi nguvén tir
carbon cua vong benzene.

Hinh 17.1. Céng thuire
cau tao ciia phenol
'Ca hai cong thire trong Hinh | Phenol don gian nhat la hop chét cé nhoém hydroxy gan
171 déu duoe ding d¢ bidu | g vong benzene khéng c6 nhom thé co cong thirc cau
shm;m(]mg i . i ke ' tao thu gon la C_ H.~OH va co tén la phenol. Cong thirc
] ! cau tao va mé hinh phéan tr cla phenol dwoc trinh bay

P trong Hinh 17.1 va Hinh 17.2.
116, HoA HoC 11
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a) Mo hinh qua eau — thanh noi b) Mb hinh djc
Hinh 17.2. M6 hinh phan tir cua phenol
2. Phéan loai

Nhiing phenol trong phan tir chita mét nhom —~OH thude loai monophenol. Ching han:
phenol, o-cresol, m-cresol, p-cresol.

OH OH OH
o L )
|
CH; 7
CH;
o-cresol (2-methylphenol) m-cresol (3-methylphenol) p-cresol (4-methylphenol)

Nhitng phenol trong phén tir chira nhiéu nhom ~OH thuéc loai polyphenol. Ching han:

OH OH OH
i OH i
OH
OH
catechol (benrene-1.2-diol) resorcinol (benzene-1,3-diol)  p-hydroquinone (benzene-1.4-diol)

Trong nhitng treomg hop gip sau nay, néu khong noi gi thém thi coi “phenol” la chat
cu thé: CH1.OH.

@) TINH CHAT VAT LI

O diéu kién thwong, phenol 1a chat rin, khéng mau, nong
chay & 43 °C. Phenol dé b chay rira khi dé trong khéong khi.
Do ¢o nhom ~OH trong phan tir nén phenol tao ra lién két
hydrogen giita cac phéan tr. Do vay, phenol co nhiét do st
va nhiét do nong chay cao hon cac aryl halide co phén tir
khéi twrong dwrong,

Tll}" tao duogc lrlcn két ]F}'dmgml ‘I:'m nuwoc nhun:g pl_u:nn] Hinh 17.3. Phenol tinh khit
tan it trong nuwde lanh. O 20 °C, d6 tan trong nudc cua
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rﬂﬁ' phenol vao khoang 8 gam trong 100 gam nwée. Phenol tan
1.Cho céc chit cé cong thtic vO han trong nuwde ¢ 66 °C. Phenol cling tan 16t trong cac
sau: CgH:OH, CgH:CH;,  dung mdi hitu co nhu ethanol, ether. acetone....

CH:Cl va céc gia tri nhiét - " @_ 0 H 2
d6 s6i (khéng theo thu tu) @ ” xH 8 .“f 0
“Hee O i /

la 110 °C, 132 °C, 182 °C.

Hay du dodn nhiét d6 s6i i L
tuong Ung voi moéi chat @ @
trén. Giai thich. a) b)

Hinh 17.4. Lién két hydrogen giita cic phin tir
phenol (a) va gilta phin tir phenol véi nurée (b)

Khi dé lau, phenol bi chuyén sang mau héng do bj oxi hoa
bai oxygen trong khéng khi. Phenol rit doc. Khi tiép xuc

voi da. phenol giy bong. Do do, phai rat can than khi lam

N T (o DAty by cac thi nghiém v phenol.

bong do tiép xiic vai phenol

B ) v o0 oiET IERRRRRENES . {1 TiNH CHAT HOA HOC

' Phenol déc nén can luu y

'tmng qua trinh s dung. = Y b W : :
L« Deo ging tay khi 1 i3 benzene. Chinh nho co sur lién két nay, vong benzene tra

nghiém véi phenol, khong | thanhnhém hit electron, lam giam mét ﬂ’}f_'] electron o nguvén

dé phenol tiép xtc tryc ! tiroxygen vating su phén cuc cua lién két O-H (so voi trong

tiép voi co thé. phén tr alcohol). dong thoi lam ting mét do electron trong
* Khong hit, ngul phengl. vong benzene. nhét 1a & cac vitri ortho va para.

Trong phan tir phenol, nhom —OH lién két true tiép véi vong

* Néu bi dinh phenol vao da |
thi rifa ngay véi xa phéng | f_f/ ~H
va nudc sach. Néu thay vét | ¢!
béng nang phai dén ngay
cd s y té gﬁn nhat dé ;
ﬂl.f:;lc ki€m tra va diéu tn *

} Tinh acid

=
1 ¥ &
ll"han img the

g ——

2 - o

@ Hinh 17.6. Anh hwémg qua lai giita nhém —~OH via vong benzene
e gt o Phemalco phinmg thé nguyén tr H o nhom —OH (thé hién
' ctia phan t phenol v& nhém tinh acid) va phan rng thé nguyén tir H cua vong benzene.

chiic va géc hydrocarbon. : T
S| L Tishacd cilaphenal _
hoa hoc & nhém chic (so  Phenol thé hién tinh acid yéu. Dung dich phenol khong

sanh vdi alcohol) va & géc  |am dbi mau quy tim.

hydrocarbon (so sanh vdi . .
benzene). @—U—H — @—D‘ + . T (1

A Phenol Phenolate anion

q a\@'

2.Hay dan racacphuongtrinh @/ Phan img voi dung dich NaOH
hod hoc dé chimg minh
rang tinh acid cla phenol
manh hon cla alcohal.

Phenol it tan trong nwée nhung tan tot trong dung dich
sodium hydroxide do co phan trng sau:

C4H;OH + NaOH — CH;ONa + H,O
(118 HoA Hoc 11
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b) Phan img voi dung dich sodium carbonate

Phenol khong chi tan trong dung dich base manh nhu
sodium hydroxide ma con tan duge trong dung dich muéi
sodium carbonate:

C HOH + Na,CO, = C,H,ONa + NalHCO,

e

Thi nghiém 1. Phan ting cia phenol va dung dich NaOH

Chuan bi: Phenol ¢ dang huyén phu, dung dich NaOH 1M;
éng nghiém.

Tién hanh: Chuan bi mét dng nghiém chifa khodng 1 mL
phenol dang huyén phu. Nhé tir tir khodng 2 mL dung dich
sadium hydroxide 1 M vao éng nghiém. Lac déu ng nghiém.
Yéu cdu: Quan sat, mé ta hién tugng xay ra va giai thich.

Nhur véy. tinh acid cua phenol manh hon so vén alcohol.

2. Phan ting thé nguyén tif H cuia vong benzene

a) Phan tmg voi meoe bromine

Nho nwde bromine vao dung dich phenol. thiy xuét hién
két tia tring. do co phan (rng sinh ra 2.4,6-tribromophenol.

OH OH
Br Br
+ 3[111'3 - + 3HBr
Br
phenol 2.4.6-tnbromophenol

Thi nghiém 3. Phan (ing cta phenol véi nuéc bromine
Chudn bi: Dung dich phenol 5%, nuéc bromine bao hoa, éng
nghiém.

Tién hanh: Cho 0,5 mL dung dich phenol 5% vao 6ng
nghiém va thém vai giot nudc bromine bac hoa. Lic déu
éng nghiém.

Yéu cau: Quan sat, mé ta hién tugng xay ra va giai thich.

Chii y an toan: Phenol va bromine doc nén khong dé phenol
tiép xtc vdi da, khéng hit hoi phenol va bromine.

Boc ban moi nhat trén hoc10.vn

* Phenol co gid tri K, =
: nho hon giad tri K,y = 50,107
' va lom hom gia n K, = 6,3.10°1 |

| H,CO, == HCO;

]ﬂ I'ﬂ..

- clia carbonic acid.
 H
K, =50.107

| HCO5==Ccng+ H' ,
K,,=63.10" §

e

Thi nghiém 2. Phan dng
ctia phenol véi dung dich
Na,CO,

Chuan bi: Phenol & dang
huyén phu, dung dich Na,CO;
1 M; 6ng nghiém.

Tién hanh: Cho vao éng
nghiém khodng 1 mL phenol
dang huyén phi. Nho tu
ti khoang 2 mL dung dich
sodium carbonate 1 M vao éng
nghiém. Lac déu 6ng nghiém.
Yéu cdu: Quan sat, mé ta hién
tugng xay ra va giai thich.

3, Hay dan ra cac phuang trinh
hod hoc dé ching minh
phan tng thé nguyén tiH &
vong benzene trong phenol
dé han benzene.

-
4.C6 ba 6ng nghiém chua

cac chat léng sau: dung
dich propaneol, dung dich
phenol va benzene. Hay
dé xuat mot thudce thir dé
nhan biét éng nghiém
chiia dung dich phenoal.

HOA HOC 11 ° 119
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Theo dbi mé ta thi nghiém
sau.

Thi nghiém 4. Phan ting clia
phenol véi nitric acid dic
Cho khodng 0,5 g phenol va
1,5 mL dung dich H,S0O, dac
vao éng nghiém, sau d6 dun
néng hén hop dé thu duoc
chit léng déng nhat. Lam
lanh éng nghiém réi nho tir
tir khoang 1 mL dung dich
HNO, dac vao hén hop, lac
déu. Hon hgp trong dong
nghiém nhuém mau do toi.
Bun céch thuy hon hgp trong
15 phut. Sau dé dé nguéi roi
rét hén hop vao coc dung
20 mL nudc lanh sé thay
picric acid tach ra & dang két
tda mau vang.

Yéu cau: Viét phuong trinh
hoéa hoc va gidi thich hién
tugng xay ra.

©

4. Hay trinh bay mét s6 ung
dung cia phenol trong
thue tién.

P

b) Phan img vai dung dich ff_"t.'th_f ddc
Picric acid (hay 2.4.6-trinitrophenol) duge xem la mot
trong nhitng hop chit ¢6 tinh acid manh nhat cua phenol
va thuomg & dudi dang tinh thé mau vang vdi cong thire
hoa hoc la C;H;N,O- hodc C;HA(NO,);OH. Picric acid
la san phim thu duoc khi cho phenol phan tmg véi dung
dich nitric acid dic (xic tac sulfuric acid dic).

OH OH

H,50, O:N NO;
+ 3HO-NO; ——»
NO,

+ 3H,0
phenol 2.4 6-trinitrophenol (picric acid)
Nhir vay, phan tmg thé nguyén tir H cia vong benzene

trong phéan tir phenol xay ra dé hon so vai benzene.

() UNG DUNG VA DIEU CHE

1. Ung dung

Phenol duge sir dung nhiéu trong cong nghiép hoa chat
va y hoe.

Phenol la nguyén liéu chinh dé san xuit bisphenol A,
mét chat trung gian dung trong san xudt nhuwa epoxy.
Phenol ciing duge s dung nhiéu trong san xXuit nhira
phenol-formaldehyde hay poly(phenol-formaldehvde).

Phenol duge ding dé san xuat phim nhudm. san xuat
thuéc nd (2,4.6-trinitrophenol), chat diét co 2.4-D
(2.4-dichlorophenoxyacetic acid). chat diét nim mée (cac
dong phan cua nitrophenol). ...

Do cé tinh diét khuan nén phenol dwgc sir dung lam chat
chat klur tring, tay ué. Thude xit chloraseptic chira 1.4%
phenol duge ditng lam thudc chira dau hong.

2. Diéu ché&

Trong cong nghiép, phenol duoe san xuit tir cumene theo

so b sau:
CsH;CH(CH,), 712250 CsHOH + CH;COCH,
cumene ' phenol acetone

Phenol ciing dugce tach ra tir nhwa than da trong qua trinh
luyén coc.

'ﬁ 2:# HOA HOC 11
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[ Chat ran, khdng mau

. Dung dich khéng lam déi mau quy tim

| Tac dung vai kiém i
| CH.OH +NaOH —~CHONa +HO |

Tan it trong nudc lanh,
tan nhiéu trong nuac néng

 Tic dung véi Na:COs

Phenol | GHOH+Na,CO,=~C,H.ONa + NaHCD, |
o | ~OH lién két
s tructiép o om
5dn xuit nhua ; vang benzene é p— _.t\(;": e
5 oM
Phan ling thé s
5an xudt pham riguyBn b H cia e e e
nhuém, thude né — nhan thom r ™ ,
oN MO, :
+ THO-MOy Haia ¢ + M0
Tdy ué, sat triing ' ' O, |
1 D R - A —

Bai 1. Trong cac chit ¢ cong thire sau, chit nio ¢ nhiét do soi cao nhat?

5 é

hge phenol chlorobenzene

Bai2. Hiy viétcong thire cdu tao cdc chit chira vong benzene ¢6 cling cong thic phan tir C_H,O.

Bai 3. Trinh bay cach phéan biét cac dung dich sau: dung dich phenol. dung dich ethanol.
dung dich glyeerol.

Bai 4*. Rutin ¢o nhiéu trong hoa hoé. Rutin ¢o tic
dung lam bén virng thanh mach. chong co thit,
chéng phong xa tia X, chong viém ciu thin

cap. Rutin ¢6 cong thirc phan tr C.H, O, va o o

cong thire ciu tao nhu bén: HO E}E}/

a) Phan tu rutin ¢6 bao nhiéu nhom -OH OH

alcohol va bao nhiéu nhém —OH phenol? O Gl

b) Co hai phuong phap tach rutin tir hoa hoé nhur sau:

*  Phuong phip 1: Hoa hoé xir li bing dung dich sodium hydroxyde. Loc, acid
hoa phan nude loc, thu duge rutin.

«  Phuong phap 2: Chiét rutin tir hoa hoé bing nude nong sau do dé ngudi, rutin
s€ tach ra.

Em hiy cho biét mdi phwong phap trén da dwa vao tinh chét nao cia rutin.

HOA HOC 11}-‘"']{‘2‘9
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HOP CHAT CARBONYL -
CARBOXYLIC ACID

HOP CHAT CARBONYL

Hoc xong bai hoc ndy, em cé thé:

« Néu dwoe khai niém hop chat carbonyl (aldehvde va ketone).

« Goi dwoe tén theo danh phdap thay thé cia mét sé hop chit
carbonyl don gian (C1 — C5); tén thong thuong cua mot vai hop
chdt carbonyl thuong gap.

* Mo ta duoce dic diém lién két ciia nhom chire carbonyl, hinh dang
phdn e cua methanal, ethanal.

« Néu duoe cac die diém vé tinh chdt vdi li (frang thai, nhiét do soi,
tinh tan) ctia hop chdt carbonyl.

« Trinh bay dige tinh chdt hoa hoc cua aldehyde va ketone: phan
img ke (voi NaBH , hodc LiAlH ); phan img oxi hod aldehyde
(vai nuoe bromine, thudc thir Tollens, Cu(OH),/OH); phan img
cong vao nhém carbonyl (véi HCN), phan img tao iodoform.

» Thure hién diroe (hodc quan sat qua video, hodc qua mé fa) cdc thi
nghiém: phan img trang bac, phan img voi Cu(OH) /OH", phan
img tao iodoform tir acetone; mé ta hién twong thi nghiém, giai
thich diwge tinh chdt hod hoc ciia hop chat carbonyl va xdc dinh
duroe hop chdt cé chiva nhom CH j(',' O

« Trinh bay dwoc img dung cia hop chdt carbonyl va phwong
phdp diéu ché acetaldehyde bing edch oxi hod ethylene, diéu ché
acetone fir cumene.

rl

ORI T - - e e

(‘5) Cinnamaldehyde la hop chit carbonyl ¢6 trong tinh
dau qué. duge sir dung lam hwong liéu, duoc liéu.... e
Vay hop chit carbonyl la gi? Cinnamaldehyde

@) KHAI NIEM VA DANH PHAP
1. Khéi niém

Oxi hoa khéng hoan toan alcohol ¢é thé thu duoc hop chit aldehvde hoidc ketone. Day
la har loar hop chat chira nhom carbonyl trong phan i,

6‘;’2 HOA HOC 11
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Nht'Jm:U—U trong phan tir hop chat hitu co duge goi la
nhom carbonyl. Aldehyvde, ketone thudc loai hop chit
carbonyl.

O 0
(L': 1]
A /C\
H
Hinh 18.1. Hinh 18.2.

Nhom carbonyl Nhom chire aldehyde
Aldehyde la hop chdt hitu co trong phdn tir ¢6 nhém
~CHO lién két truc tiép véi nguyén tir carbonV hode
nguyvén tu hydrogen.

Methanal (HCH=0) va ethanal (CH,CH=0O) la hai hop
chat carbonyl don gian nhat, dirge dung nhiéu trong do
song va san xudt. Pay la hai chat dau tién trong day dong

ding cua aldehyde no., don chfn:, mach ha, co cong thire

chungla C H, . CH=0O (n =

b) Mo hinh dac

a) Mo hmh qué cau
Hinh 18.3. Mo hinh phin tir methanal (formaldehyde)

ﬁg:o N

a) M6 hinh qua ciu - thanh néi  b) Mé hinh dic
Hinh 18.4. M6 hinh phéan twr ethanal (acetaldehyde)

thanh noi

Ketone la hop chat hitu co ¢6 0
nhom carbonyl lién két voi .';'~

hai géc hydrocarbon. R R

Ketone don gian nhatlaacetone
¢ cong thire CH,COCH,.

Hinh 18.5. Cdng thirc

cia ketone

[ 1] Nguyén tir carbon clia gt";u.: hydrocarbon hodc cua nhom —CHO khac.

Boc ban moi nhat trén hoc10.vn

1. Cho cac hgp chat cé cong
thic sau:

CHCH-OH (A

HCH=0 (B)
CH,=CH-CH,~OH (C)
CgHs—C—CH, (D)

Trong cdc hdp chat trén,
hgp chat nac la hgp chat
carbonyl, hgp chat nao

thuéc loai aldehyde, ketone?

@
1. Hay mé ta hinh dang phan
tl methanal va ethanal,

% \EM CO BIET

© Formaldehyde cé thé duoc
tao ra tr su chdy khéng

' hoan toan cla cac vat liéu |
| ' chiia carbon. Hop chat néy
: co trong khaéi cla cac ﬁam
| chéy riing, trong khi thai 6 |
| td va trong khaéi thudc |a. |
ngng khi quyén Trai Bat, |
 formaldehyde dugc tao |

' ra bdi phan dng oxi hoa |
‘ methane va cac hydrocarbon |
| khac co trong khi quyén |
' béng oxygen dudi anh 5ang '
. mat trai.

' Formaldehyde dugc nhh
| Hoé hoc ngudi Nga, A, M. |
' Butlerov (A. M. But-lo- rop}l, ,
. phat hién ra lan dau tién |
' vao nam 1859 trong qud |
‘trinh téng hop  ethylene |
. glycol. Tuy nhién, cdu tao |
' clia formaldehyde chi dugc |
i mb ta vao ndm 1868 bdi nha :
! Hod hoc ngudi £1ic, August |
' Wilhelm von  Hofmann |
. (Vin-hem vén Hép-man).

HOA HOC 11 (123
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2. Danh phép
a) Tén thay ihé
Bang 18.1 cho biét cong thirc va tén theo danh phap thay thé ciia mét s aldehyde va ketone.

Bang 18.1. Tén go1 va mat s0 tinh chat vit li ciia mot sd aldehyde va ketonel'-!

Céng thirc

Tén thay thé

tye (°C)

4 (°C)

Dé tan & 25 C
(z/100 g nwic)

Aldehyde

HCHO

CH,CHO
CH,CH,CHO

CH,CH,CH,CHO

CH,CH(CH,)CHO |
CH,[CH,],CHO

CeHsCHO

methanal
ﬂhanal

Fmpam]
butanal

2-methylpropanal =

pentanal

phenylmethanal

-19,5

5 1 202 |

49,0
74.8
64.1

1030 |
1789 |

122.0
41
9.0

Ketone

CH,CH,COCH,

| propanone

- butanone

pentan-2-one 77.8 101.7 o0

CH,CH,CH,COCH, |
pentan-3-one 390 1020 34

CH,CH,COCH,CH,
CgHsCOCH, l-phenylethan-l-one 196 2021 0.6

CgHsCOCH; diphenylmethanone 81 3050 =

Theo danh phap thay thé, tén cua aldehyde va ketone dwoc hinh thanh nhu sau:
Tén aldehyde = Tén hydrocarbon (boe) al
Teénketone = Tén hydrocarbon (boe) -  vitrnhom carbonyl - one

Déi vén hop chit carbonyl mach nhanh hodic ¢6 goc hydrocarbon chua no thi viéc
danh s6 mach chinh bat dau tir phia dau nao gan nhom carbonyl hon.

[1] George W. Gokel, 2004. Dean's handbook of organic chemistry 2nd edition. Me Graw - Hill.

6;: HOA HOC 11
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b) Tén théng thuong

Tén théng thuong cua aldehyde

Cac aldehyde ma acid twrong rng cua chung co tén
thong thudng thi ¢6 thé duoce goi tén thong thudmg bing
cach thay "...ic acid” bang “.. ic aldehyde” hoidc " ...

aldehyde ™. Tén théng thurong cna mot s6 aldehyde duoc
trinh bay trong Bang 18.2.

Bang 18.2. Tén thong thudmg cia mot s6 aldehyde

Cong thire Tén thong thuwimg
HCHO formic aldehyde (formaldehyde)
| CH,CHO "a:,-.ﬁlu, aldehyde (aceta]deh}rie}"__ -
C,H,CHO benzoic a]d:.,h} ide f_hc:maldch} l:li.-}

CH,=CH-CHO ac.r} lic a]dc]wde [nury]a]dc]ﬁ dq.]

CH,CH=CH-CHO cinnamic ﬂldﬂl‘l}- de (cinnamaldehyde)

Tén théng thuong cua ketone
Mot s6 ketone ¢ tén thong thuomg. Vi du:
CH,COCH, CH.COCH,

acetone ncctophmmlm

R

=4

2. Viét cong thifc cau tao va goi tén thay thé, tén théng thuang
(néu c6) cdc hgp chét carbonyl ¢6 cling cong thic CH,O.

() TiNH CHAT VAT Li

Hai aldehyde don gian nhat (formic aldehyde va acetic
aldehyde) la nhitng chat khi & nhiét d6 thuong, Céac hop

chét carbonyl khac la nhirng chat long hoiic chat rin.

So vdi cac alcohol 6 cling s6 nguyén tir carbon trong phén
tu, cac hop chat carbonyl co nhiét do soi, nhiét do nong
chay thﬁp hon nhiéu. Cac hop chit carbonyl co nhiét do
s6i cao hon nhiéu so véi cac hydrocarbon co phan tir khéi
trong duong.

Boc ban moi nhat trén hoc10.vn

S x VEM cO BIET TSR
i [

Ketone co thé dudc goi theo
tén gdc — chiic, Tén clia mét s
ketone dugc goi theo tén géc | ?
- chure duge trinh bay tmng {
bang sau;

. .
E Cing thic Tén géic — chiic i
E .[H‘ED(H1 ‘ dimethyl ketone E
. CH.CH.COCH, | ethyl methylketone .
 CH,CH.CHCOCH, | methyl propyl ketone E
CH,CH.COCH.CH, | diethyl ketone i
| CH=CHCOCH,  methyl vinyl ketone |

il-l:‘{ﬁCH  methyl pheny! ketane :

The-:r tén géc —chifc, ngudi | :
ta goi tén géc hydrncarbun :
'|IE[‘| két vai goc carbon;.rl'
| (theo trinh ty chir cai) rdi | '
| dén tir "ketone”. '

‘——-nu.-—-c.-.-u-.-.—-.——-———____ e

; Menthnne dugc phat hlEI“I:
] I&n diu tién vao nim 1881 !
_= bdi nha Hoa hoc Minurui
Moriya (M Mo-ri-a), tai|
| trudng Dai hoc Tokyo - |
Mhat Ban. Trong phéng thii
: nghiém, menthone dugc |
! diéu ché bing cich oxi hod !
: menthol bang potassium |
i dichromate trong mdi E
| truging acid. |
Hs Hs E

K,Cr,0/H*

=

OH

H,C CH;
methol

HsC CH;
methone

' Menthone ¢6 mui thom bac
ha dac trung, dugc sif dung |
trong huong liéu, nudc hoa |
va mi pham.

HOA Hoe 11 | [125)
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(?)

2. Dva vao dac diém cdu tao

(&)

3. Cho céc chét ¢d cong thic

(2)

3.Vi sao cac

()

4. Dua vao gia tri dé am dién

o,

cla hop chat carbonyl,
gidi thich wvi sac céc
aldehyde don gian nhu
formic aldehyde va acetic
aldehyde lai la cac chét khi
& nhigét do thuong.

sau: C,H,, C,H.OH, HCH=0,
CH,CH=0,  CH,CH,CH=0
va cac di liéu nhiét doé sbi
la 78,3 °C, =89 °C, 21 °C,
-21°C, 49 °C (khéng theo
thit tu). Hay duf doan nhiét
do s6i tuong Ung vai moi
chat trén. Giai thich.

hop  chat
carbonyl mach ngan nhu
formaldehyde, acetaldehyde,
acetone lai tan tét trong
nudgc?

cla carbon va oxygen,
nhan xét vé sy phan cuyc
clia lién két C=0 trong céc

Cac hop chit carbonyl mach nﬂﬂn {chua khong qua ba
nguyén tir carbon trong phan ti) tan tot trong nude, ¢on
cac hop chat carbonyl mach dai hon khéng tan hodc it
tan trong nwac.

Cac hop chat carbonyl mach nga:in tan tot tron g nudce nho
tao lién két hydrogen voi nuoc. Lién két hydrogen giira

cac phan tr acetaldehyde va acetone voi nuoc nhu sau:

CH
5>C—D
H.i
a) b)
Hinh 18.6. Lién két hydrogen gifta phan tir acetaldehyde (a)

v acetone (b) van nuée

0 0
CH,~CH=O --H” "H ol

Khi s nguyén tir carbon trong E[]L |1}-'drm,drbtm ting,
kha niing tan cia hop chét carbonyl giam xuéng.

Hop chét carbonyl thom hau nhu Khong tan trong nudc.

Tinh chat vat li cua mot s hop chat carbonyl duoc trinh
bay trong Bang 18.1.

(D TiNH CHAT HOA Hoc

Trong nhom carbonyl C=0, nguyén tr

carbon lién két voi nguyén tr oxy gen (”}h
t:-ang mét lién két o va mot lién két C-f

trong tu nhu trong phan tir alkene. R R
Do do, nhom C=0 ¢o mot s0 tinh chat
giong alkene.

i’lfzﬁ HOA HOC 11
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2. Phan iing oxi hoa aldehyde
a) Phan ung voi nuoc bromine
Khi nho nuée bromine vao dung dich ethanal thi thiv nwdc bromine mat mau va san phim
thu dwgc la acetic acid.
CH,-CH=0 + Br, + H,0 — CH;COOH + 2HBr
Phwong trinh hoa hoc tong quat khi cho aldehyde phan tmg véi nuée bromine nhu sau:

R-CH=0 + Br, + H,0 —R-COOH + 2HBr

b) Phan img véi thuoe thir Tollens
Thubc thir Tollens 1a dung dich AgNO; trong NH; du;
AgNO, + 3NH; + H,0 —> [Ag(NH,),JOH + NH,NO,
Thuoe thir Tollens
Phan (mg téng quét gitra cia thude thir Tollens véi aldehyde nhir sau:

R-CH=0 + 2[Ag(NH,),]OH > R-COONH, + 2Ag + 3NH, + H,0

CH,;~CH=0 + 2[Ag(NH;),]JOH > CH;~COONH, + 2Ag + 3NH, + H,0

Trong phan rng trén, lép bac sinh ra bam trén thanh 6ng nghiém nén phan irng nay con

duoc goi la phan img trang bac.

¢) Phan img voi Cu(OH),

: ; i X ’ : 1A g Ll A
Trong mdr truomg kiem, Cu(OH), oxi hoa hau hét cac )

aldehyde thanh mubi carboxvlate va sinh ra két tia Cu,O | 4.Viét phuong trinh hod
4 ol 43 vach hoc (néu cd) cha phan
iR il Ung gita propanal va
HCHO +2Cu(OH), + NaOH > HCOONa + Cu,0 +3H,0 | Prepanone vai:

a) Thude thi Tollens.

b) Cu(OH),/OH".

mau xanh mau do gach

Ketone khong co phan tmg véi thude thir Tollens hodc voi
Cu(OH), (trong moi trwong kiém) nén co thé dung thuoe
thir Tollens hodc Cu(OH), dé phan biétaldehyde vén ketone.

Hod Hoc 11 ' 1 2‘}:__:
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5. Hay trinh bay cach phan
biet acetaldehyde wva

acetone,
a) Cu(OH), tnrée phan img b) Cu,0 tao thanh sau phan img
Hinh 18.7. Ong nghiém dung Cu(OH), trwére phan img
via Cu,0 tao thanh sau phan img
Thi nghiém 1. Phan ting oxi hoa aldehyde bang thudc thit
Tollens
B3 ) EM 00 piE T [ERERERRR . Chudn bi: Dung dich AgNO; 1%, dung dich NH; 5%, dung

!1 dich CH;CHO 5%,; éng nghiém.
Trong phan (ng oxl hic | RGBT NI i Whaing 1) mi ding dich

aldehyde bing Cu(OH), | s, : 5
 nqudii ta thudng didu ché | AgNO; 1% va nho tir tir tdng giot dung dich NH; 5% va lac

: CulOH), tif CuSO, theo ! rihe cho dén khi vira hoa tan hét két taa silver oxide, thu dugc
' phuong trinh hod hoc sau: | thuéc thirTollens (thube thirTollens s& kém nhay néu du dung
| dich NHy).

Cu50,+ 2ZNaOH —» Cu(OH}; + Na,50,
—————————————————— masmmnn Nho vai giot dung dich acetaldehyde 5% vao dung dich

thudc thit Tollens, lac déu édng nghiém. Bun néng nhe hdn
hap trong 6ng nghiém trén ngon lia dén con.
Yéu cau: Quan sat, md ta hién tugng xay ra va giai thich.

i
1
i
i
b

Thi nghiém 2. Phdn tng oxi hoa aldehyde bing Cu(OH),

Chuan bi: Dung dich CuSO, 2%, dung dich NaOH 10%, dung

@ dich CH;CHO 5%; 6ng nghiém.
6.Vi sao trong phan Ung Tién hanh: Cho khodng 1 mL dung dich CuSO, 2% vao éng
trang bac, nguditakhong | ouian (i cho tigp khoang 1 mL dung dich NaOH 10%. Lic

d 6i hén hgp chit =
pﬁgn fmlg? BLORES £ 8ng nghiém, nhé tir tif khoang 1 mL dung dich CH,CHO vao
. &ng nghiém. Bun néng nhe hon hop trong éng nghiém trén

ngon lia dén con.

Yéu cdu: Quan sat, mé ta hién tugng xay ra va giai thich.

3. Phan iing vdi hydrogen cyanide

Hydrogen cvanide (HCN) phan ung duoce von aldehvde
hodc ketone tao thanh san phim 1a ciac cyanohydrin.

ﬁz;& HOA HOC 11

o,
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i : Céc hgp chat cyanohydrin bi I
- ' thuy phan trong méi truéng |

CH,-CH=0 + HCN — CH;—CH-OH | acid, taora cac hydroxy acid. |
{I:N : Vidu: !

 CH.—CH— HOL o

ethanal S
OH i CHy=CH—COOH |

CH;~C—CHy + HON —> CH3—¢—CH3 : oo

! Loi dung tinh chat nay cha |
| cyanohydrin, ngudi ta téng |
1 ' hop cac hap chét hydroxy |
San pham dwoc tao ra thong qua vicc nhom CN™cong vao | acid tir hgp chat carbonyl. |

CN

propanone

---------------------------

nguyén tr carbon, con H' edng vao nguyén tr oxygen

trong nhom :C'"D. &
Thi nghiém 3. Phan ing
tao iodoform

4. Phan iing tao iodoform Chuan bj: Dung dich |, trong

Khi cho hop chét chira nhom methyl ketone (C11,.CO-R) Ei E;'Iﬂ‘fh yﬂ:hﬂr:“;ﬂf:h;i%

: : & Tién hanh: Cho vao éng
1odoform (tritodomethane) mau vang. nghiém khodng 1 mL
‘ dung dich |, trong Kl va

phan tng véi iodine trong méi treong kiém tao ra két tia

khodng 1 mL dung dich
NaOH 10%. Nhé trtar 5 - 7
giot acetaldehyde vao 6ng

nghiém, Lic déu.
J Yéu cdu: Quan sat hién
tugng xay ra trong ong
Hinh 18.8. Iodoform khéng tan nghiém va giai thich.

CH,CO-CH, +3I, +4NaOH —= CH,~COONa + 3Nal + CHI, + 3H,0
CH,CO-H + 31, + 4NaOH — H-COONa + 3Nal + CHI, + 3H,0

Phan g nay dung dé nhan biét cac hop chat ¢o chira nhém CH ,CO-.

(1) UNG DUNG VA DIEU CHE
1. I.Tng dung

a) Formaldehyde duge ding chi yvéu dé san xuét nhua '@
(nhu poly(phenol-formaldehyde) va urea formaldehyde). 7. Tim hiéu va trinh bay cic
Formaldehyde ciing duoc sit dung dé san xuét pham ting dung ctia formaldehyde,
nhudm, chit nd va duoc pham. acetaldehyde va acetone.

HOA HoC 11/ (129)
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. | Nhiéu hop chét carhnnyl i
' €6 mui thom riéng biét va !
, dugc sl dung lam chét tao .
'huang trong céng nghlép.
' ' thuc phdm va mi phdm: | ,
,Benzaldehyde la chat r_hn:
mui va huong vi cla qua |

hanhnhan, cinnamaldehyde

cho mui thom cua tinh dau ¢
qué. Vanillin l1a chit tao !
huang chinh cho mai thom ;
clia kem vani. Methone ¢6 |
mii thom cla bac ha. Citral
cho mui tham nhe cla tinh |
dauxd. o

HO |

[
i
i
[
j
[
L
g
[
i
i
i
i
[

vanillin

L #

Dung dich 37 - 40% formaldehyde trong nudc, duge goi
la formalin, duoc ding dé ngim xac dong thuc vit, t-fi},;
ué, tiét tring.

b) Acetaldehyde (ethanal) duoc ding nhiéu trong tong
hop hitu co dé diéu ché nhiéu dwoc pham hodc cac chat
c6 mg dung trong thwc tién. Vi du tir acetaldehyde,
nguoi ta diéu ché duoge ethylidene diacetate dung dé san
xuit poly(vinyl acetate).

¢) Acetone ¢6 thé hoa tan 16t nhiéu chat hitu co khac nhau
(ké ca cac polymer nhu cellulose trinitrate). Vi vy mot
lrong lém acetone duoc ding lam dung méi trong san xudt
to nhén tao. thude siing khén 2 khoi.... Ngoai ra, acetone
con duge ding nhiéu trong tong hnp hl”]'u co nhir dé tnng
hop bisphenol-A, chloroform, thude an théan solfonal,.. .

2. Diéu ché&
a) Diéu ché acetaldehyde
Trong cong nghiép. ngudi ta diéu ché acetaldehyde bing
phurong phap oxi hoa ethylene.
2CH,=CH, + 0, 5. 2CH,CH=0
b) Piéu ché acetone

Trong cong nghiép, acetone thu duoe trong qua trinh oxi
hoa cumene qua hai giai doan (Xem Bai 17. Phenol).

« Aldehyde: Thém hau té -al vao
tén hydrocarbon tuong ung (bd “e”) I

- Ketone: Thém hau 16 -one vao

tén hydrocarbon tudng (ing
{bd "e") kém theo sd chi vi tri
cua nhom C=0

=0
gén véi « Bi khif béi LIAIH, hodc NaBH,
2 nguyén tr tao ra alcohol
carbon: » Andehyde bj oxi hod bang

keton thudc thir Tollens, Cu(OH) /OH"
va nudc bromine
= Cong HCN

+ Hop chat ¢6 nhom -COCH,

Tinh chat
hoa hoe

Danh
phap

co phan Ung tao iodoform

« Formaldehyde ding lam

» Phan tirkhdi nhé C1-C2: thé khi,
phan t khéi Ién hon: long, rén
» Nhiét d6 séi: Cao hon
hydrocarbon nhung thap hon
alcohol ¢o phan tir khéi tuong d
« Tinh tan: mach ngdn tan tét,
mach dai khong tan hodc it tan

!

dung maoi, san xuit nhua
phenol = farmaldehyde....
- Acetaldehyde [am nguyén ligu
= Acetone lam dung mai,
nguyén liéu
- Biéu ché acetaldehyde tu C H
« Bidu ché acetone tlf cumene.

Tinh chat
vatli

Ung dung
diéu ché

C=0
gan vdi
it nhat
1 nguyén tif H:
aldehyde

%
{ﬁn HOA HOC 11
"
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Bai 1.

Bai 2.

Bai 3.

Bai 4.

Bai §'.

Bai 6.

Céng thite ciu tao ciia acetone la
A. CH,COCH,CH,. B. CH,CH,COCH,CH,.
C. CH,COCH.,. D. CH,CHO.

Khir CH,COCH, bing LiAIH,, thu duge san phim la
A. ethanal. B. acetone. C. propan-1-ol. D. propan-2-ol.

Viét cong thire ciu tao va goi tén thay thé cic aldehyde ¢ cung cong thire C H, O.

Viét cong thire cdu tao cua cic chit carbonyl ¢é cong thire phan tr 1a CHO.
Trinh bay t6i thiéu hai phwong phap hoa hoc dé phan biét cac chat do. Lap so db
(hoiic bang), ghi ro hién twong va viét cac phuong trinh hoa hoe dé giai thich.

Hop chét hiru co X duge ding nhiéu trong tong hop hitu co. Bing phuong phap
phén tich nguvén t6. ngudtn ta xac dinh duge X chira 62.07%C: 10,34%H: con
lai 1a O. Trén phd MS cua X, nguoi ta thiy c¢o peak ion phan tr [M*] co gia tri
m/z biing 58. Trén ph-’f“) IR cua X co6 mdt peak trong vung 1 670 — 1 740 em ™.
Chat X khéng ¢6 phan (g véi Cu(OH), trong méi truémg kiém dé tao ra két tia
mau do gach. Xac dinh cong thirc cau tao cia X.

Cho ba chét hiru co A, B, C c6 cung cong thire phan tir 1a C,H O. Chét A ¢6
mach carbon va co phan img trang bac: chat B khéng c6 phan (ng trang bac
nhung c6 phan tng iodoform; chat C lam mat mau nude bromine. Khi hydrogen
hoé C rdi oxi hoa san pham thi dwge A, Xac dinh cong thire céu tao va goi tén
A, B, C theo danh phap thay thé.

HOA HOC 11 Figb
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CARBOXYLIC ACID

-« Néu duoc khai niém vé carboxylic acid,

. Tiét duoc cong thirc cau tao va goi dwge tén cua mot 56 acid theo

. danh phap thay thé (C1 — C5) va mét vai acid thwong gdp theo

. tén thong thuong.

e Trinh bay dhoe dic diém cdu tao va hinh dang cua phdn hr acetic acid

+* Néu va giai thich dirge cdc dic diém vé tinh chat vat Ii (trang thai,

nhiét di séi, tinh tan) cua carboxylic acid

- Trinh bay dugc tinh chat hod hoc co ban cua carboxylic acid. thé

- hién tinh acid (Phan img voi chat chi thi, phan img véi kim loai,

: oxide kim loai, base, muéi) va phan img ester hoa.

|« Thuee hién dwoe thi nghiém vé phan img cia acetic acid (hodc citric

" acid) véi quy tim, sodium carbonate (hodc calcium carbonate),

. magnesium; diéu ché ethyl acetate (hode quan sat qua video thi

o nghiém); mé ta duoe cdc hién twong thi nghiém va giai thich dwoc

. tinh chat hod hoe ctia carboxylic acid

* Trinh bay diugc tmg dung cua mot 50 carboxylic acid thong dung va
phicong phdp diéu ché carboxylic acid (dieu ché acetic acid bang
phirong phdp lén men giam va phan img oxi hod alkane).

_________________________________________________________________________________

0 Hay viét cong thirc céu tao ciia acetic acid. Cho biét mét s6 tinh chat hoa hoc va
mg dung cia acetic acid ma em biét.

@) KHAI NIEM VA DANH PHAP
1. Khéi niém

} """"" ""“-": Carboxylic acid la nhimg hop chdt hitu co ma trong
1 Phan tir oxalic acid chi ba-:: phan e chira nhom carboxyl (—-COOH) lién két true

; | gdm hai nhém ~COOH |'é” tiép voi nguyén tir carbon' hodc nguyén tie hydrogen.
' két vai nhau: HOOC- CDDH _ . P o .
.; onealic aeid 25 ik amd Acetic acid (CH COOH) Ia mdt trong nhitng carboxylic

, rn@nh gép 10° lan so véi ! acid hay gap nhét trong don ::.ung Acetic acid co trong thanh
} acetic acid, ch yéu duac. phin cia giam an nén con dugce goi la acid giam. Pay la
;dung lam chdt cdm mau |  mdt acid trong ddy dong ding carboxylic acid no, don chire,

| trong nhudm vai, chat tdy | mach ho. co cong thirc chung la C H, , COOH (n = 0).
1 rUa, tdy gi sét,... i

___________________________

[1] Nguyén tir carbon cua goc hydrocarbon hodc cia nhom
@?ﬁ —— —~COOH Khic.
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1.Hay chi ra hgp chat
carboxylic acid trong sé
. ) céc chat dudi day.
a) Mo hinh qua cau — thanh no b) Mo hinh dac CH,~COOH (A)
Hinh 19.1. Mo hinh phén tir acetic acid (ethanoic acid) CH;—CHO (B)
HOOC-COOH (C)
2.$Danh phép —_ R | ? CH,-CO—CH, D)
Bang 19.1 cho biét tén thay thé va tén thong thuong cia CH,=CH-COOH  (E)
mot 50 carboxylic acid.

Bing 19.1. Tén thay thé, tén théng thuimg va tinh chat vt li cua mét s6 carboxylic acid thuong gap!'!

Cong thic Tén thay thé thﬂn:f]:uﬁng (:'3 (:;} {;lt{;?::f“:i
HCDDH r methanoic aud - formie acld 3 5 100.8 o0 |
("1[3{ {_‘.I{}I[I - “rathannn. amd ”:.amtm amd b lﬁﬁ § .1179 i .1.1.19.'. |
-FHJ{"H-.F('}(';H ---------------------------pmpmmm ac:d“wmmnz-pmpmnu. amd 21, U“mlilﬂ 814[!.,3
CHCH,CH,COOH | butanoicacid butyricacid -53 1633, o= |
(“ H C I—]-.[“'H ("Hj(“ ('J()H - pentanoic acid | valeric au:id | “ 7 185,5 | 2.4
| CHq=C‘H—C‘OCIH | mpmpr:nmn: a::n:lm. :.al..]'\-lli. al..n:l | l? {] .“..141 U. P e |
CHy=C(CHy)-COOH  methylpropenoic acid = methacrylicacid 160 1630 90
HOOC-COOH  cthancdioicacid  oxalicacid 1800 3650 95
Cgl-h—(:{}r}]—l benzoicacid | | benzoicacid = | 1224 4 -245? [}(H

Theo Bang 19.1. danh phap thay thé ciia monocarboxylic
acid mach hd duoc hinh thanh nhu sau:

Tén carboxvlicacsd = Tén hydrocarbon (boe) o aud

D61 von cac carboxvlic acid mach nhanh hoic carboxylic /@
),

acid ¢6 mach carbon khong no thi viéc danh s6 mach | —

chinh bit diu tir nhom —COOH. Vi du: 2.Viét céng thic cau tao,
goi tén thay thé cla céc

4 3 2. 1 3 21 carboxylic acid cé cling
Cl ]_-,_—{Ll'l' [-CH,—COOH Cl I:=[I,—Cf)[_)] | cAng thiie C;Hy,0,.
CH, CH,
3-methylbutanoic acid 2-methylpropenoic acid

Mot s6 carboxylic acid ciing ¢o #én théng thuong. Tén

thong thwong cua carboxylic acid thuong lién quan dén

ngudn goc tim ra chiing (xem Bang 19.1).

[1] George W. Gokel, 2004. Dean's handbook of organic chemistry 2nd edition. Mc Graw - Hill.
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() TiNH CHAT VAT Li
® O diéu kién thuong. cac carboxylic acid déu & thé long

1.Can ol cac dif liéu vé nhiet  hodc rin. Nhiét do s6i cua cac carboxylic acid no, don
dosoivanhiétdonongchdy,  chirc, mach ho déu ting dén theo chiéu ting din cua phin
hay chi ra cac carboxylic

acid nao & thé long, ran & ; e P o - X
didu kién thudng. ciac alcohol co cung sO nguyén tu carbon. Nguyén nhan

twr khot. Nhiét do so1 cua eac carboxylic acid cao hon cua

la do lién két O—H tron g nhom carboxyl phan cwe hon
lién két O-H trong alcohol. dan dén lién két hydrogen
gitra cac phan tr carboxylic acid bén virg hon so vdi
lién két hydrogen hinh thanh giita cac phan tir alcohol.
Lién két hydrogen giira cac phan tir carboxylic acid ton
tai o dang polymer hodc dimer vong.

e -+H=0 ,0:--H-0_ O- Crase H—0)
= /.?0 Ne? Nt R_cé' Neor
' ' W-H-07
R R R
a) Dang polymer b) Dang dimer vong

Hinh 19.2. Lién ket hydrogen giita cic phin tir carboxylic acid

r—

@jf Cac carboxylic acid co kha niang tao hén két hydrogen

:Gho AR Hitco crggiY véi nude nén c6 kha ndng tan tot trong nuwée. Cac
sau: HCOOH (R), C,Hq (B), g A

CH.CH=0 (C), C,H:OH (D),  carboxylic acid ¢o phan tw khéi thap nhu formic acid,
CH;COOH (E). Hay sdpxép  acetic acid, propionic acid, butyric acid tan vo han trong
céc chit trén theo chiéu

> nude. Khi s6 nguyén tir carbon trong phén tir tang thi do
ting dan vé nhiét dé soi

tan giam dan.

(a chu a giai thich.
Cua cnung va gial thic H“\D
Vad
O H
7
LHJ—L\ o
O-H - 0O
“H

Hinh 19.3. Lién két hydrogen
giira phin tr acetic acid va nwac

Maor carboxylic acid ¢o6 mét vi chua néng biét. Acetic

(7) acid tao nén vi chua cua giam, oxalic acid tao nén vi

2.Vi sao acetic acid c6 thé chua ciia me, citric acid tao nén vi chua ciia chanh,

? ; : % : "
tan vo han trong nudc? tartaric acid tao nén vi chua cua nho....

5
(1347 HoA Hoc 11
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(I) TINH CHAT HOA HOC )
3. Ty dac didm ciu tao
: cia nhom carboxyl, hay
chuyén dich vé phia nhom C=0 nén nguyén tir hydrogen du doan tinh chat dac

trong nhém OH tré nén linh dong hon va mang mot phan trung cba cac hop chat

Trong nhom carboxvl, mét do electron tai nhom OH

_ boxylic acid.

dién tich duong (6"). Twong tu nhur aldehyde va ketone. sabpaicad

lién két C=0 trong phin tir carboxylic acid ciing la lién ﬁ)_

két phan cwe, do d6 nguyén tir carbon mang mét phan g 9'(

dién tich dwong (8%) (Hinh 19.4). O d

Carboxylic acid thé hién tinh acid va tham gia phan tng o'

ester hoa. Y H y
Hinh 19.4. Sy dich chuyén

1. Tinh acid electron trong nhom carboxyl

Trong nwée, cac carboxylic acid dién 11 khong hoan toan @
theo can bing:

4T cic gid tri K, cho

R-COOH =R-COO +H* trong Bang 19.2, hay cho
_— A biét carboxylic acid no,
I o RCOOJIH] don chuc, mach hé nao
[RCOOH] c6 tinh acid manh nhat.
Gia tn K, cua mot 50 carboxylic acid duoc trinh bay
trong Bang 192. &
Bang 19.2. Gia tri K, ctia mjt 56 carboxylic acid?! TI:‘ hgtﬂél‘l‘l 1: Kh_i "i':g
doi mau quy tim cha
Acid 'HCOOH |CH,;COOH | C.H,COOH CHCOOH @ acetic acid
K,(625°C) 17.72.10° |1,75.10°  |135.10°  625.10° Nhung dau dda thuy tinh

- vao dung dich acetic acid
Dung dich carboxylic acid lam quy tim chuyén thanh 5%, sau d6 cham vao gidy

mau do. quy tim. Quan sat va nhan
xét sut thay d6i mau clia gidy
a) Phan img vai kim loai quy tim.

Dung dich carboxylic acid phan img duge var cac kim
loai dirng trrde hvdrogen trong day hoat dong hoa hoc
cua cac kim loai va giai phong khi hvdrogen.

2CH;COOH + Mg — (CH;C00),Mg + H,

[1] George W. Gokel, 2004. Dean's handbook of organic chemistry 2nd edition. Me Graw - Hill.

[2] W. M. Haynes (Editor-in-Chaef), 2017. CRC Handbook, of chemistry and Physics, 97th edition.
CRC Press.
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£\
;:'1_.!'?;1: phuong trinh hod hoc Thinghiém 2. Phan ung cua acetic acid véi magnesium

clia phan Ung xay ra gida Chuan bi: Dung dich CH,COOH 1 M, phoi bae magnesium;

propionic acid vai: éng nghiém.
a) Zn. Tién hanh: Cho 1 - 2 mL dung dich acetic acid 1 M vao éng
b) CuO. nghiém, sau dé cho thém vao vai miu magnesium.
c) Cu(OH),. Yéu cau: Quan sat, mé ta hién tugng xay ra va giai thich.
d) CaCD3.

b) Phan umg voi cac base va oxide base

Carboxylic acid phan ung dugc von cac base va oxide
base, tao thanh mudi va nude.

@ CH,COOH + NaOH — CH,COONa + H,0
.
5. Trinh bay céch phén biét cic 2CH,COOH +MgO — (CH,CO0) Mg + H,O
dung dich sau: acetic acid, . = 0
a'cr!ldl'c Ell:'id_. aCEtEIHEhyde. c’ !r :!?ﬂ'fi' .H'H'g Vil oy
Carboxylic acid phan img dwoc véi mot s6 mudi. Chang
han dung dich acetic acid phan ung dwoc vor mud
sodium carbonate.

— Vidu3)
Am (sieu) dun nudc lau ngay ,
I thuding cé mét Iép can bam 2CH,COO0H + Na,CO, — 2CH,COONa + I,0 + CO,
dudi day. Hay dé xuat mot
phuang phap dan gian dé gﬂ
loai I6p cin 6. Thinghiém 3. Phan iing ctia acetic acid véi sodium carbonate
Chuén bi: Dung dich CH,COOH 1 M, dung dich Na,CO, 1 M;
ong nghiém, diém.
Tién hanh: Cho 1 - 2 mL dung dich sodium carbonate 1 M vao
ang nghiém. Nho tiép vao dng nghiém 1 - 2 mL dung dich acetic
acid 1 M. Bua que diém dang chay vao miéng dng nghiém.
Yéu cau: Quan sat, mé ta hién tugng xay ra va giai thich.

f:EE} - 2. Phdn ting ester hod

5_‘60 B dr Ging ‘a=tar hio s Trong du'.‘m ]-;ién.nhit}.t do thich hop \'E:l cO 3[!.'“: tac (thuimgtlai
phan tng thuan nghich  dung dich sulfuric acid dic). carboxylic acid (RCOOH) phan
nén hiéu suat cia phan  tmg vaé alcohol (R'OH) tao ra ester (RCOOR"). Phan img
ung thuong khong cao.  gijiig alcohol va carboxylic acid tao thanh ester diroc goi la
Dé xust cic bién phap dé phan img ester hoa. Ester sinh ra thuwdng it tan trong nudc,

nang cao hiéu sudt cla i Sy . o i
phan ting ester hoa. nhe hon nude, no1 lén trén va thuong co mm thom dic tnmg.

H.80, dac.
RCOOH + H-O-R*=————= RCOOR" + H,O

ﬁ 367 Hok HOC 11
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i H .50 dac, t* : : ¢ i e ié g
CH.COOH + HOC H, =285 oy cooC H, + Ho | 7-Trong thinghiém dicu ché
3 473 d 43 2 ethyl acetate, vi sao khéng
acetic acid ethyl aleohol ethyl acetate dun séi hon hgp phan
trng? Vai tré cua dung dich
sodium chloride bao hoa
la gi?

Phan ung ester hoa dién ra thuan nghich va can chat xic
tac dé xay ra nhanh hon.

e

Thi nghiém 4: Phan dng diéu ché ethyl acetate

Chuan bi: C6n 96°, acetic acid nguyén chat, dung dich H_SO, déc, dung dich NaCl bao hoa, 6ng
nghiém.

Tién hanh: Cho 1 mL c6n 96° vao trong 6ng nghiém. Cho tiép vao trong 6ng nghiém 1 mL acetic
acid nguyén chat. Thém vao éng nghiém 1 - 2 giot dung dich sulfuric acid dam dac va lac déu, ding
béng sach ndt miéng éng nghiém. Sau dé, dun cach thuy trong céc thuy tinh & nhiét dé 65 - 70 °C
trong khoang thdi gian 5 - 7 phdt. Lam lanh 6ng nghiém réi cho thém vao 2 mlL dung dich sodium
chloride bio hoa. P& yén éng nghiém.

Yéu cau: Quan sat, mé ta hién tudgng va giai thich.

Cha y an toan: Can than khi lam viéc vai dung dich H,50, dic.

() UNG DUNG VA PIEU CHE

1. lTng dung

Mot lugng lon acetie acid duge sir dung dé san xuit vinyl acetate va cellulose acetate.
Vinyl acetate duoe ding san xuat keo dan va chat két dinh trong san xuit gii‘i}-‘, sdn
xuit to (to vinylon),...; cellulose acetate dige st dung lam ta duge trong san xuit
thude, san xuat to, phim anh,... Acetic acid con dwoc sir dung dé tong hop aluminium
monoacetate (Al(OH) COOCH,) lam chit cAm mau trong cong nghiép dét may, tong hop
ethyl acetate, butyl acetate lam dung mdéi (dé pha son), tong hop mudi ammonium acetate
(CH,COONH,) dé san xuat acetamide mét chat co tac dun glg tiéu va lam toat mo hoi:
tong hop phenylacetic acid ding trong céng nghiép nude hoa, tdng hop penicillin, tong
hop chloroacetic acid ding trong san xuat chat diét ¢o 2.4-D va 2.4.5-T.... Dung dich
acetic acid 2 — 5% duoc dung lam gié‘.m an, lam chét tﬁ}-‘ can trong si€u dun nuoc va
nhiéu tmg dung trong doi song hiing ngay.

Rat nhiéu carboxylic acid khac dugc ing dung trong dot song va san xuat. Acrylic acid
va methacrylic acid dige ding dé san xuat thuy tinh hiru co. Benzoic acid vin liéu lrgng
nho duge ding lam chat bao quan thue pham. Salicylic acid dugc ding san xudt thude
cam aspirin, thudc giam dau methyl salicylate. Mot s6 acid béo nhw palmitic acid va
stearic acid dugc ding dé san xuit xa phong. Mot s6 dicarboxylic acid nhu adipic acid,
phthalic acid duoe dung tong hop polyester, polyamide,... dé san xuit to soi,

Hod Hoc 11 | (1137
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!Hién nay, mét lugng lon |
acetic acid trong cong '
nghiép dugc sdn xudt
bang cach carbonyl hoa |
methanol: ;
| CH,0H + CO-""> CH,COOH |

E}(uc tac cho phan uUng "’i

thusng 14 (CH,COO) Mn |
+ hodc (CH,CO0), Cu i

SR R B e —

2. Diéu ché
Trong cong nghiép, cac carboxylic acid dwoc san xuit bing
phuong phap oxi hoa cic alkane khai thac tir dau mo.

2R-CH,-CH,-R’+ 50, X, 2R-COOH +2R’-COOH +2H,0

(R va R’ 1a cac gde hydrocarbon).

Acetic acid cting duoc diéu ché hfﬁng phuong phap nay
tir butane.

2CH,CH,CHCH, + 50,

X5 p

4CH,COOH +2H,0®

Tir xa xua, con nguoi di co thé diéu ché acetic acid bing
phuong phap lén men. Ddy la qua trinh oxi hoa dung
dich ethyl alcohol loang bang oxygen khong khi o diéu
kién thuong, dudi tac dung ciia men giam. Phan g hoa
hoc xay ra nhu sau:

C,H,OH + 0, MenEAm _ ol COOH + H,0

Lén men ¢6 wu diém la dé thue hién, san pham c6 mui thom dic trung. Nhuoe diém
cia phirong phuwong ]Jhap nay la théi gian 18n men thudmg kéo dai, ndng suét thap va
acetic acid thu dwoc c6 nong do thap. Hién nay, phwong phap nay chi dugc sir dung dé
san xuit mot san lrong nho acetic acid va chu yéu dung lam glam an.

®

Carboxylic
acid
Nhom -COOH

lién két truc tiép
v&i nguyén td
carbon hodc
hydrogen

.|

Do

g‘l 38 ' HoA Hoc 11
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= Tén hydrocarbon (b e) + olc + acid ]

.« Th& 16ng hodc ran.
¢« TUrC1-C3 tan vo han trong nudc
/| =« Nhiét dd séi cha RCGOH cao hon cha ROH

[ 1.Tinh acid yéu: RCOOH == H* +RCOO
= Dung dich lam ddi mau quy tim;
| = Tac dung kim loai, base, oxide base, mudi,...

| 2.Phan Ung este hoa:

| RCOOH + R'OH X RCOOR’ +HOH

.| * Oxi hod alkane
» Lén men gidm: CEHSGH + Gir—i-CH3CGGH + HED

» Acetic acid dung lam gidm; ding trong cdng
nghiép dét, duge pham, sdn xudt nudc hoa,...
+ Carboxylic acid khic cling cd nhiéu dng dung
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Bai 1.

Bai 2.

Bai 3.

Bai 4.

Bai 5%,

Bai 6*.

Hop chat X ¢6 cong thire céu tao: (CH,),CHCH,COOH. Tén cua X 1a
A 2-methylpropanoic acid. B. 2-methylbutanoic acid.
C. 3-methylbutanoic acid. D. 3-methylbutan-1-oic acid.

Chit nao sau diy c6 nhiét do soi cao nhat?
A Propan-1-ol. B. Acetaldehyde.
C. Formic acid. D. Acetic acid.

Trinh bay phwong phap hod hoc dé phan biét cac dung dich sau: ethanol. glycerol,
acetaldehyde va acetic acid.

Dun nong 12 gam acetic acid vor 13,8 gam ethanol (c6 dung dich H SO, dic
lam xic tac) thu duge 11 gam ester. Tinh hidu sudt cia phan (rng ester hod.

Giam dwoc sir dung kha pho bién dé ché bién thire in. Ban Mai muén xéc
dinh nf.;:ing do acetic acid co trong giém biﬂg cach sir dung dung dich sodium
hydroxide 0.1 M dé chudn do. Ban lay mau gidm an dé dé lam thi nghiém va két
qué chudn dé 3 1an nhu bang sau:

Thi nghiém %gté tich gidm (ng_g Thé tich dungdich Nagﬁh,lmcﬁn ding (mL)
1 5.0 25,0
) 5.0 25,0
3 5,0 24.9

Hay gitp ban Mai xac dinh nong dé mol cia acetic acid trong giém.

Hop chat X dwoe dung nhiéu dé tong hop polymer. Két qua phan tich nguyén té cho
thiy X co %C = 50%, %H = 5,56% (vé khoi lugng), con lai 1a O. Trén phd dé MS
cua X thay xut hién peak cia ion phan tr [M'] co gia tri m/z = 72. Trén pho IR cua
X thy xuét hién mot peak rong tir 2 500 — 3 200 em™', mét peak & 1 707 em ™. Lap
ludn va du doan cong thire cau tao cia X.

HOA HOC 11 F_%
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BANG GIAI THICH THUAT NGU

Gisi thich thuiit ngir

cn bing dong trang thai cin bang nhumg vin ddng thon dién ra phin img thuin va
(phén umg hoa hoc) | phin img nghich

chit giir thude nhudm trén sm vii b'.:mg cach |15==ip phu lam giam
L su phai mau

chung cit 181 cudn phutmg phap chumg cit dua trén sw khuéch tan, bay hoi clia cac chit
hon nurde cmgvmhmmm::{ﬂnrblglachatlﬁnglltnnh'ongm.mrc]::rnl'uetdocnn

l'ueu theo nghia don gidn nhit ]aphhm?cﬂmc]ml hitu co, trong do : 85,86, 91,

phisiingietng halhaynhmuphmr&k:thup?mnlmuduaoﬂmnhmotphanu} t 92,95,96
iy G s e e N, S
EF;EM p-hﬁn u‘ng cong clia hﬂp chit hifu cor vt nurde i 87 114

s LRIETET | 'rli'rr IRTRILLES T TE L ]} SRmawre T e 1; 1-grﬂ:1ri1ﬁ-rﬁ'—:--1-
phanung trong duha: nguyén mrhoac nl'mm ngu].-ren tir tach Ia khm i

phém img téch i mq-t phan tr ma khﬁng cﬁ ngu*_.ren tir hay nhom ngu}ren ulnéu thay thé ]'[:;‘2],41(}3,
| | 12,7677,
phn g th phﬁn umg I_mng db mét nguyén tr hay nhém nguyén ti trong phiin tir : 00 03,05

du'crc tha}' thé b&ng nguyén tr ha_*,r nhém nguyén tr khac : 968,
Ia mdt trong cic kT thudit phﬁn tich I:hlrang dl.u‘lg deé tich cée chit trong
- mdt hdn hop. No bao gom viée cho mAu chira chét ciin phén tich trong |
dic ki '"phadong mumwglad{:ngchaycﬁadmgmm.dlchuyenqm“pha.5.}.6‘:'61
¢ tinh", Pha tinh tri hodn s di chuy:n cla cac thanh phan trong mau. A
- Khi cée thanh phan nay di chuyén qua hé thong vdi toc do khac nhau, |
. ching s& duoc tach khai nhau theo thin gian

BANG Ki HIEU VIET TAT

Ki hiéu chir viét tit Chir viét diy da

kk : khéng khi 1o

e . nhiét o 29

@r HOA HOC 11
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Mang cudc song vao bai hoc
Puwa bai hoc vao cudc séng

C%ch gido khoa Hod hoc 11 dugc tap thé cac nha
khoa hoc, nha gido giau kinh nghiém bién soan theo
Chuang trinh gido duc phé théng 2018 nham dap (ing
yéu cau déi mdi vé ndi dung va phuong phéap day hoc;
gbm nhimng bai hoc dugc thiét ké cong phu nham
gép phan giup cac em phat trién dugc nhirng pham chat
va nang luc can thiét ciing nhu hinh thanh dinh hudéng
nghé nghiép cho tuong lai.

SéachgidokhoaHod hoc 17 cung véisuhd trgcliasach
gidokhoadién tirgitp cacem cling cé va van dung dugc
tét nhat cac kién thic, ki nang trén 16p.




