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Chuong 1: CAN BANG HOA HQC

Chu dé 1: KHAI NIEM VE CAN BANG HOA HQC

I. PHAN UNG MOQT CHIEU & PHAN UNG THUAN NGHICH

1. Phan trng mét chiéu 2. Phan &ng thuan nghich
Phan @ng mét chiéu 13 phan tng | Phan éng thuin nghich 13 phan Gmg xay ra
xay ra theo mot chiéu tir chit dau | theo hai chiéu nguoc nhau trong cing diéu

sang san pham trong cung mot dicu | ki¢n.

Khai niém

kién.
aA+bB ——>cC+dD aA + bB cC+dD
L Bang mot miii tén : — Bang hai nita mii tén nguoc chiéu
Biéu dién . chiduthuan
n h au. chiéunghich
Vi du CHs + 20,—%5CO; +2H;0 Ha(g) + 12(g) =—— 2HI(g)

NaOH + HCl—— NaCl + H.0

II. CAN BANG HOA HQC
1. Trang thai cin bang
Trang thai cin bang clia phan ing thuan nghich 1a trang thai tai d6 téc dé phan ieng thudn bang toc dj

phdn ting nghich (Vi = vn)

Trang théi can bang Vi =V,

Toc do phan ung

Thdaigian

2. Hang so can bang
a) Biéu thirc ciia hang so cian bang

cC + dD

Xét phan tmg thuan nghich tong quat: aA + bB
_[CT.[D}"
° [AT.[BI

* Mot s6 luu y:
- Trong d6 : [A], [B], [C], [D] 1a néng d6 mol cua cac chat A, B,C,D ¢ trang thai can bé‘mg.

a,b,c.d 1a hé sb ti lugng cua cac chét trong phuong trinh héa hoc cia phan ung.
- Kc chi phu thudc vao nhiét d6 va ban chit cta phan ung.
- Bdi v6i cac phan tng c6 cht ran tham gia, khong biéu dién ndng d6 ctia chit ran trong biéu thirc Kc
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2
Vidu: C(s) +CO2(g) =—=2C0O(g) K. .= {28]]

2

b) Y nghia ciia hing so cin bang
Kc cang 16n thi phan tng thuan cang chiém wu thé hon va nguoc lai, Kc cang nho thi phan tmg
nghich cang chiém wu thé hon.
III. CAC YEU TO ANH HUONG PEN SU CHUYEN DICH CAN BANG HOA HQC
1. Anh huéng ciia nhiét dd (chat khi, chat 16ng)
“ Khi tang nhiét do, can bang chuyén dich theo chiéu lam giam nhiét do, tirc 1a chidu phan Gmg thu
nhiét (ArH(2)98> 0), nghia la chiéu 1am giam tac dong cua vi¢c tang nhiét d§ va ngugc lai”
Cach nhg:

* A H3,<0: 12 phén trng téa nhiét. * A H)> 0: 12 phin g thu nhiét.
* Khi tang t° => phan mg theo chiéu thu nhiét A H)e,> 0

* Khi giam t° => phan ting theo chiéu toa nhidt A H5,<0

Luu y: M6t phin Gng c6 ghi A HY, thi mic dinh A H),, ndy la Gng véi chiéu thuan cta phan ung.
Thi nghiém 1: Cho can bang: 2NO2(g) == N20s (g) A H)<0
(mau nau) (khdng mau)

=(2) s (1) i 3)

|

Nuéc da

NuGc néng

-
|
|
|
|

GV

Anh huéng ctia nhiét dd dén s chuyén dich can bang 2NO ,(g) == N,0,(g)
- w w

0°C 25°C

100° C

o
noom

ice Water Temperature Hot Water

Thi nghi¢m 2: CH;COONa + H,O —— CH3;COOH + NaOH AHj>0
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o

) J
Dung dich CHCOONa +
phenolphtalein

Anh hwéng cia nhiét do dén sy chuyén dich cin bang
CH3COONa + H20 CH3sCOOH + NaOH
Quan sat hién tugng hai thi nghiém trén va hoan thanh bang sau:

, Tac n chiéu chuyén dich can chiéu chuyén dich cin bing
Thur tw . Hién twong . n ] ., . oA oA
dong bang (thuan/nghich) (phéan trng téa nhiét/thu nhiét)
i mau nau ) =
Thi T0 dam din nghich thu nhiét
nghi¢m rﬁau nau
1 310 ahat din thuan toa nhiét
\ h,\ .
Thi T10 rggum (;)5111 g thuan thu nhiét
nghi¢m me:1 hon
u . n
2 10 nhat d éng nghich tda nhiét

2. Anh hwéng ciia ndng df (chit khi, chit 16ng)

“Khi tang ndng d6 mot chit trong phan tng thi cin bang hoa hoc bi pha v& va chuyén dich theo chiéu
lam giam tac dong cua chat d6 va nguoc lai”.

Cach nhé:

aA + bB——cC + dD

- Tang Cpi (Ca, Cg) => chiéu thuan (Iam giam Ca, Cg) ; Giam Cps (Ca, Cs) => chiéu nghich (1am
tang Ca, Cag).
- Tang Csp(Cc, Cp) => chiéu nghich (1am giam Cc, Cp) ; Giam Csp (Cc, Cp) => chiéu thuan (lam
tang Cc, Cp)

Vi du: CH3COONa + H,0 —= CH3COOH + NaOH
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t"’ffl

— -3 — ——

M > ©

Dung dich
CH;COOH
Dung dich

CH:COONa+ \

phenolp htaleinx\‘

Anh hwong cia nong dé den sy chuven dich can bang

CH,COONa + H,0—— CH;COOH + NaOH

Quan sat hién tuong thi nghiém trén va hoan thanh bang sau:

. an n chiéu chuyén dich cin bang | chiéu chuyén dich cAn bing
Tac dong Hién tuwgng " . 9 < P A
(thuan/nghich) (tang/giam nong dj)
Tang nong 40 | mau hong . c .
i \ th d6 CH3COONa
CHsCOONa | dam din Han giam nong do CHa
Tang nong dd | mau hong . A A
i 5 hich H H
CHsCOOH nhat din nghic giam nong do CHzCOO

3. Anh huédng cia ap suat (chat khi)
“Khi tang 4p suat chung ciia hé, thi can bang chuyén dich theo chiéu lam giam ap suét, tic 1a chiéu lam
giam s6 mol khi va nguoc lai”.

Cach nh¢:
- Tang p => chiéu giam tong hé s6 khi - Giam p => chiéu tang tong hé sb khi.
=> Ap sudt khong danh hwong den cin bang coé tong hé so khi 2 vé bang nhau hodc trong cdn bang
khong co chat khi.
Cau 1: Cho phan ung; N2(g) +3H2(g) 2NH3(g) A H%<0
Khi ting ap sudt thi can bang chuyén dich theo chiéu nao?
A. Chiéu nghich B. Khong chuyén dich  C. Chiéu thudn D. Khong xac dinh dugc

Cau 2: Khi tang ap suat ctia h¢ phan ng sau thi cin bang s&
CO (g) + H20(0g) CO2(g) + Ha(k)

A. chuyén dich theo chiéu thuan B. chuyén dich theo chiéu nghich

C. khong chuyén dich D. chuyén dich theo chiéu thuén rdi can bing
4. Anh huéng chat xic tic
Trong phan ung thuan nghich néu ding chét xuc tac thi toc dg phan vmg thudn va toc d¢ phan img
nghich tang nhiwr nhau nén chit xiic tac khong cé tac dung 1am chuyén dich cin bang , ma chi c6 tac
dung lam cho phan tmg nhanh chong dat dén trang thai can bang.
=> chit xiic tac khong dnh hwéng dén cin bang héa hoc
5. Nguyén li chuyén dich cin bang Le Chatelier
“ Mot phan tng thuan nghich dang & trang thai can bang, khi chiu mot tac dong bén ngoai lam thay doi
ndng do, nhiét do, ap sudt thi can bang s& chuyén dich theo chiéu 1am giam tac dong bén ngoai do”.
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=>Y nghia ciia nguyén li chuyén dich cén bang Le Chatelier: Trong ki thuat cong nghiép hoa hoc, c6
thé thay d6i cac diéu kién chuyén dich cin bang theo chidu mong mubn => ting hiéu suét cia phan
ung.
Vi du: Trong cong nghiép, ammonia duoc tong hop theo phan tmg
N2(g) + 3H2(Q) 2NH3(9) A H, =-91,8k]

Pé ting hiéu suit (phan @ng theo chiéu thuin) tong hop NHs thi ta can:

> Ting ap suit (do tong sd mol khi & vé trude 1 4, & vé sau 1a 2 => chiéu thuan 1a chiéu giam sb

mol khi => phai ting ap sut; ap suét thuc té khoang 200 bar).

> Giam nhiét do (A H<0 (giam) 14 chiéu thuan, mudn theo chiéu thun thi nhiét d¢ phai giam
theo; nhiét do thuc té khoang 450°C).

Chi dé 2: CAN BANG TRONG DUNG DICH NUOC

L. SU'PIEN LI
1. Hién tuwgng dién li:
Qua trinh phén li cac chét khi tan trong nudc thanh ion duoc goi 1a sy dién li.

L2
VAo !

| [} !
\ J \ y
g I_’. e ' 4

Nudc Muéi an Nuéc . =
tinh khiét tinh khiét mudi Hinh 2.3. M6 hinh biéu dién
Hinh 2.2. Thi tinh dan dién cta dung dich muéi &n sw phan li cua NaCl trong nudc

2. Chat dién li
a) Chit dién li va chit khong dién li

Chat Chat dién li Chat khong dién li
o Chat dién li 1a chét khi tan trong Chat khong dién li 1a chat khi tan trong
Khéi niém , A 1e s L. . A T .
: nudc phan li thanh céac ion. nudc khong phan 1i thanh cac ion.
Tinh chit Dan dién Khéng dan dién
Hau hét dung dich acid, base, mudi. | Cac chat & dang ran khan, nudc cét, dung
Vidu dich saccharose (Ci12H22011), alcohol
ethylic (C2HsOH), glycerine: CsHs(OH)s.
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b) Chit dién li manh va chat dién li yéu

Chit dién li manh Chit dién li yéu
Khai | Chat dién li manh la chat khi tan trong nudc Chat dién li yéu 1a chat khi tan trong nudc
niém | hau hét cac phan tir chat tan déu phan li raion. | chi c6 mot phan sé phén tir chat tan phan li
raion, ph?m con lai van ton tai & dang phan
tur trong dung dich.
Biéu | Bing mot mili tén : — Bing hai nrra miii tén nguoc chiéu
dién nhau; —Sote
-Acid manh: H;SOs, HCI, HNOs, HCIO3, | - Acid yéu: H,COs, H2S0O3, H2S, HCIO,
HCIOa4, HBrOs, HBrO4, HBr, HI HCIO2, HBrO, HBrO;, HF, CH3COOH,
HCl —s H* + CI HCOOH, H3PO4, HCN,...
. CH3COOH CHsCOO™ + H*
G(?m - Base manh = base tan (1OH va Ba(OH)., - Base yéu = base khong tan (30H va cac
Caf Sr(OH)z, Ca(OH).) trueong hop con lai cua 20H).
chat | \aoH —— Na* + OH Bi(OH)s Bi%* + 30H"
- Mudi: hau hét cac mudi trir HegClz, Hg(CN)2 | - Mudi : HgClz, Hg(CN)2
14 dién li yéu. HgCl, —— Hg?* + 2CIF
KsPOs——> 3K* + PO}

II. THUYET ACID - BASE CUA BRONSTED — LOWRY

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

- Acid la chit cho proton (H*) va base la chit nhén proton.

Vidu 1:
HCl +

[t

Vidu 2:
NH, +
H+

H,0—HO + O

H,O——NH, + OH"

=>HCI cho H", HCI la acid; H20 nhan H", H20 la base.

Trong phan ng thuan, NHz nhan H" cua H20, NHs la base, H20 1a acid. Trong phan ng nghich, ion
NH; la acid, ion OH" la base.

Vi du 3:
Cco*

+ H,0—— HCO,

+ OH

P ow |

Trong phan uUng thuan, CO;‘ nhan H" cua H20, CO;‘ I base, H20 1a acid. Trong phan ung nghich,

ion HCO

Vi du 4:
a)

, laacid, ion OH' la base.

HCO, + HLO— H,0' + CO;

I
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Trong phan {mg thuan, HCO, nhuong H, HCO, la acid, H20 la base. Trong phan tmg nghich, ion
CO;" la base, ion H,0" 1 acid.
b)
HCO, + HLO—— OH + H,CO,

(I
Trong phan tng thuan, HCO, nhan H"tir H,O , HCO, la base, H2O 1a acid. Trong phan trng nghich,
H.COz la acid, ion OH' la base.
Nhén xét: lon HCO;, HzO vira ¢6 thé nhan H', vira ¢6 thé cho H'nén ion HCO; , HO la cht ludng
tinh.
2. Uu diém thuyét Brensted — Lowry

Theo thuyét Arrhenius, trong phan tir acid phai c6 nguyén tr H, trong nudc phan li ra ion H”,
trong phan tir base phai c6 nhom OH,, trong nudc phan li ra ionOH .

Theo Arrhenius chi dung cho truong hop dung méi la nude. Thuyét acid -base cua Brensted —
Lowry tong quat hon thuyét Arrhenius, phan tir khéng c6 nhém OH nhu NH3 hodc ion COi’ cling 1a
base.

III. KHAI NIEM pH VA Y NGHIA CUA pH TRONG THU'C TIEN

Trong dung dich nuéc, tich sé6 Kw =[H*].[OH] 1a mot hang s6, chi phy thudc vao nhiét do va
duogc goi 1a tich s ion ciia nudc. O 25 °C, Kw = 10, tuy nhién gia tri nay c6 thé duoc dung khi nhiét
d6 khong khac nhiéu véi 25 °C.

Péi véi nwée tinh khiét: [H*]=[OH" ]= v10™* = 107 (mol/L).

Trong ki hiéu Kw, W 13 viét tit cta tir tiéng Anh: water (nudc).
1. Khai niém pH

Néng do ion H* hodc ion OH™ dugc dung dé danh gia tinh acid hodc tinh base cia cac dung dich.
Tuy nhién, néu cac dung dich co néng do H™, néng do OH" thép, chung 1a nhiing s6 ¢6 s6 mii 4m hodc
c¢6 nhiéu chit s6 thap phan. Vi vy, dé tién sir dung, nguoi ta dung dai luong pH vé6i quy wée nhu sau:

pH = —Ig[H"] hoidc [H*] = 10PH

Trong d6 [H*] 1a ndng d6 mol cta ion H”.

Néu dung dich c¢6 [H*] = 10 mol/L thi pH = a.
Vi du: [H*] = 102 mol/L thi pH = 2.
> Maoi truong acid 1a méi truong c6 [H*] > [OH] nén [H*] > 107 mol/L hay pH < 7.
> Mai trudong base 1a moi truong c6 [H*] < [OH] nén [H*] < 107" mol/L hay pH > 7.
> Mai truong trung tinh 1a mai truong c6 [H*] = [OH] = 107 mol/L hay pH =7.
Thang pH thuong dung c6 gia tri tir 1 dén 14.
[H]
(mol/L) 101 107 10°1+

pH 1 2 3 4 5 5] 7 8 o 10 11 12 132 14

Y

«— acid ——trung tinh ———  base

2. Y nghia ciia pH trong thye tién
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Hinh 2.1 cho thdy gid tri pH cda dung dich mét sé chat théng dung. Vay pH la
gi? pH c6 anh hudng gi dén doi séng? Xdc dinh pH nhu thé nao?

-, T Y

\

Nudcbién Longtrdng Chéttdy ria Nudc Xaphong Nudclamsach  Chét

triing da nang ammonia I nuéng  théng céng
Hinh 2.1. Gia tri pH cta mét sé dung djch
\ w
The pH Scale
Ammonia
StomachAcid ~ Vinegar Coffee Water BakingSoda  Solution Bleach

0

Drain Cleaner

I Acidic Neutral Alkaline !

Chi s6 pH c6 ¥ nghia to 16n trong thuc tién, pH c6 lién quan dén strc khoé ctia con nguoi, sy phat
trién ctia dong vat, thuc vat, ...

Nudc bot

Nudc tiéu
pH=4,8-7,0

Rudt non

pH=4,0-7,0
Ruét gia
pH=55-7,0

Chi s6 pH ciia cac dung dich trong co thé
> Trong co thé ciia ngudi, mau va cac dich cia da day, mat,... déu co gia tri pH trong mot
khoang nhét dinh. Chi s pH trong co thé c¢6 lién quan dén tinh trang stc khoé. Néu chi sé pH ting

8
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hodc giam dot ngdt, khong nam trong gii han cho phép thi ¢ thé 1a ddu hiéu ban dau caa bénh i,
ngudi bénh can duge kham dé tim ra nguyén nhan.

> Mot s6 dong vat sdng dudi nude cAn moi truong co gia tri pH thich hop, vi du: tdm va ca
wa song trong mdi trudng nude o pH khoang 7,5 — 8,5.

» Mot s6 loai thuc vat chi phat trién tot trong dét c6 gia tri pH thich hop, vi du

Cay che Cay lua Cay ca chua

pH 45-55 5.5-6.50 6,07,0

> Trong doi séng hang ngay, cic san phdm nhu dau gdi, xa phong, kem dudng da.... cling

déu can co gia tri pH trong mot khoang nhét dinh dé an toan cho ngudi st dung.
3. Xac dinh pH

Gia tri pH cta dung dich dugc xac dinh gan ding bang cach sir dung chit chi thi acid — base. Khi
can xéc dinh gia tri pH chinh xé&c hon, nguoi ta st dung may do pH. Chat chi thi acid — base 1a chat co
mau sic bién d6i phu thudc vao gia tri pH cua dung dich. Mot s6 chét chi thj nhu giéy pH, giéy quy,
phenolphthalein c6 mau sic thay doi trong cac khoang pH khac nhau
Bing Mau ciia gidgy pH, gidy quy va phenolphthalein trong dung dich 6 cdc khodng pH khdc nhau

Giay quy 2 Xlnh
pH <6 sza
Phenolphthalein Khi‘:;nféu M};’: :; .
lanm | | TEEEEEE

IV. SU THUY PHAN CUA CAC ION
1. Mbi truong ciia mot s6 dung dich mudi

2023-2024

Mudi tao béi

Acid manh - base yéu

Acid yéu - base manh

Acid manh - base manh

pH, moi truong

pH < 7, acid

pH > 7, base

pH=~7, trung tinh

Vidu

AICl3, FeCls...

Na2COs3, K2S0s3,..

Na2SOs, NaNO3

Cho cac dung dich sau: NaxCOg, AlCls, FeCls.
1. Dung gidy pH xac dinh gié tri pH gan dang cta cac dung dich trén.
2. Nhan xét va giai thich vé méi trudng cua cac dung dich trén.

Khi tan trong nudc, mudi phan li thanh cac ion. Phan tng giira ion véi nudc tao ra cac dung dich
c6 moi truong khac nhau dugc goi 1a phan tng thuy phan.

Na2COs AICl3 FeCls.
1.pH pH >7(ghi thuc té) pH <7(ghi thuc té) pH <7(ghi thuc té)
Trong dung dich Na2COs, ion | Trong dung dich AICIs, va FeCls, ion CI”khong bi thuy
Na® khong bi thuy phan, con | phan, cac ion AI®* va Fe®* bi thuy phan trong nude tao
2. Nhén CO;" thuy phan trong nuéc tao | jon H* theo phuong trinh & dang don gian nhu sau:
xét, gidi | ion OH theo phuong trinh: Al* +HZO:\AI(OH)2++ H'
thich 1 C0}+H,0 ==HCO;+0H" | p> +H,0—=="Fe(OH)* + H'
Vi vay, dung dich NaCOs 0 Do dé, dung dich AICls, FeCls, c6 moi truong acid.
moi truong base.
Ung Puoc st dung tfong cong -Trong thuc té, Féc loai dat co chl'r? nhiéu iOI} AR, Fed?
dung nghiép thuc pham, dét, nhudém, | c6 gia tri pH thap hay f:(‘)n goi la dat chua. D€ khtr chua,
) cong nghi¢p thuy tinh, nguoi ta bon voi cho dat.
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silicate, ... - Phén nhdm (NH4)2S04.Al2(S04)3.24H,0

va phén iron (NH4)2S04.Al>(S04)3.24H20 dugc stir dung
lam chét keo tu trong qua trinh xr i nudce, dung lam chat
cAm mau trong cong nghi€p dét, nhuom, hodc lam chét

két dinh, chong nhoé trong cong nghiép gidy....

V. CHUAN PO ACID-BASE
1. Nguyén tic

Chuin dd 13 phuong phap xac dinh ndng d6 cua mot chat bing mot dung dich chuin da biét
néng dd. Dua vao thé tich cua cac dung dich khi phan Gng vira di véi nhau, xac dinh dugc néng do
dung dich chit can chuan do.

Trong phong thi nghiém, ndng d6 cua dung dich base manh (vi du NaOH) duoc xac dinh bang
mot dung dich acid manh (vi du HCI) da biét trudc néng dd mol dua trén phéan Gng:

NaOH + HClI —— NaCl + H20

Khi cac chat phan tng vira di véi nhau, s6 mol HCI phan tmg bang s6 mol NaOH.
Ta ¢06: VHel.CHel = VNaoH.CNaoH
Trong do:
Chci va Cnaon lan luot 1a néng dd mol cuia dung dich HCI va dung dich NaOH;
Vhcl VA Vieon 1an luot 13 thé tich ctia dung dich HCI va dung dich NaOH (cung don vi do).
Khi biét Ve, VNaoH trong qua trinh chuin do va biét Chcy sé& tinh duoc CNaoH

Thoi diém dé két thic chuin d6 duoc xac dinh béng su d6i mau cua chét chi thi phenolphthalein.
2. Thyce hanh chuin d9 acid — base
Chudn bi:

- Dung dich HCI 0,1 M; dung dich NaOH ndng d6 khoang 0,1 M; dung dich phenolphthalein.
- Pipette 10 mL; burette 25 mL; binh tam giac 100 mL; binh tia nudc ct; gia d&; kep burrete.

Tién hanh:

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

- Cho dung dich NaOH vio burette, diéu chinh dung dich trong burette vé muc 0.

- Mé khoa burette, nho timg giot dung dich NaOH xudng binh tam giac (Iic déu trong qua trinh
chuan d6) dén khi dung dich xuit hién mau hong nhat (bén trong khoang 10 gidy) thi ding
chuan d9.

- Ghi lai thé tich dung dich NaOH d dung.

Tién hanh chudn do it nhat ba lan, ghi 56 liéu thuc nghiém va hoan thanh vao vo theo mau bang sau.

Vhei(mL) VNaOH(mL) Vib NaoH(ML) Cnaon (mol/lit)

Thi nghiém 1

Thi nghiém 2

Thi nghiém 3

10
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Chuan dé dung dich NaOH bang dung dich HCI

>

- %‘Jx‘

Thao tac khi chuan do

Ngoai chit chi thi phenolphthalein ngudi ta con sir dung cac chit chat chi thi khac nhw sau:

Tén chat chi thi thong dung Khoang pH d6i mau Mau dang acid - base
Methy orange (Metyl da cam) 3,1-44 bo - Vang
Methy red (Metyl do) 4,2 -6,3 bo - Vang
Phenolphthalein 8,3-10,0 Khong mau - hong

Chu

1. Can bang héa hoc

dé 3: ON TAP CHUONG 1

Phdn vng mét chiéu
Phan {mg chi xay ra mot chiéu tir chat dau tao
thanh san pham trong cing mot diéu kién.
aA+bB ——cC+dD

Phan vrng thuan nghich
Phan (g xay ra theo hai chiéu nguoc nhau trong
cling diéu kién.
aA+bB —=cC+dD

Trang thai
cin bing

Vithuan = Vnghich; néng do cac chat khong thay doi.

Hang so can
bang

aA + bB——cC + dD
_[CF.[D]"
¢ [AT.IBP
- Trong d6 : [A], [B], [C], [D] 12 ndng d6 mol cua cac chat A, B, C, D & trang thai
can béng. a,b,c,d 1a hé s ti lugng cua céc chét trong phuong trinh hoa hoc cta
phan Ung.
- Kc chi phu thudc vao nhi¢t d6 va ban chét cua phan Gng.

Cac yéu to
anh hudéng
dén can bing

Nhiét 6, ndng do, ap suat.

hoa hoc
Nguyén li Mot phan tmg thuan nghich dang ¢ trang thai can bang, khi chiu mot tac dong bén
chuyén dich | ngoai lam thay ddi nong do, nhiét do, ap suét thi can bang s& chuyén dich theo
can bang Le | chidu lam giam tac dong bén ngoai do.
Chatelier
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2. Can bing trong dung dich nwéc

Sw dién li T huyét acid -base cua Brgnsted —
Qué trinh phan li cac chét trong nudc ra ion. Lowry
Chét dién li manh: acid manh, base manh, hau hét mudi. Acid 1a chét cho proton.
Chét dién li yéu: acid yéu, base yéu. Base 1a chét nhén proton
Chét khong dién li: nudc, saccharose (C12H22011), alcohol
ethylic (CoHsOH), glycerine: CsHs(OH)a.

pH = —Ig[H*] hoac [H*] = 10-PH

[H+]| L 107! 1077 10

/ ] 1 1 1

MO o e

pH 1 2 = 4 5 6 7 8 9 10 11 12 13 14
t acid trungtl'nh base »

Trong dung dich nudc, mot s6 ion nhu A%, Fe¥*, CO;" phéan tmg v6i nude tao ra dung dich c6 moi

truong acid/base.

Chuong 2: NITROGEN - SULFUR

Chii dé 1: NITROGEN

I. TRANG THAI TU NHIEN : Nitrogen ton tai ¢ dang don chat va hop chat.
- Pon chat: Nitrogen chiém 75,5% khéi lwong, 78% thé tich khong khi. Nguyén t6 Nitrogen c6 2 dong
vi "*N(99,63%) va "N (0,37 %)
- Hop chéat: Nitrogen cé trong diém tiéu natri hay diém tiéu Chile (NaNOs), thanh phan protein,
nucleic acid...va nhiéu hop chét hitu co, trong dat va nudc : ton tai ion nitrate (NOy), nitrite (NO,)
va amamonium (NH; ), chorophyll (chat diép luc).
II. CAU TAO NGUYEN TU, PHAN TU
1. Céu tao nguyén tir
- Nguyén t0 nitrogen ¢ 6 sO 7, nhdm VA, chu ki 2 trong bang tuan hoan.
- C6 do am dién 16n (3,04), 1a phi kim dién hinh.
- Cac s0 oxi hod thuong gap cua nitrogen : -3,0,+1,+2,+3,+4,+5.

-3 0 +1 +2 +3 +4 +5
NH,;NH, N N,O NO N.O NO N,O,;NO,

2 273 2 2757

2. Céu tao phan tir

Nitrogen
- Phan tir nitrogen gdm 2 nguyén tir lién két v6i nhau bang mot lién két ba (1o +2 7 ), khong phan cuc.
- Cong thirc phan tur : N2
*NseN* sN[—N|*
- Cong thuc electron: * N:: N: ; Cong thuc Lewis: * N=N: ;
- Cong thtre cdu tao: N =N, E_ =945kVmol
12
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I11. TINH CHAT VAT Li

- O diéu kién thudng, nitrogen 1a chat khi, khong mau, khong mui, khong vi, kho hod 1ong (hoa long &
-196°C), hoa rén -2100C.Tan rét it trong nudc :1 lit nude hoa tan duoc 0,012 (0,015) lit nitrogen.

- Khi nitrogen khong duy tri su chdy va sy ho hap.

IV. TINH CHAT HOA HQC

- Khi N2 ¢ nhiét 6 thuong kha tro, nhiét d6 cao hoat dong hon. Thé hién ca tinh khtr va tinh oxi hoé

1. Tac dung véi hydrogen

N, +3H, —=2X—2NH, = A Hj, =-92k].

2(g) 2(g) 298
- t9(380°C - 450°C, p (25bar -200bar) xt (Fe) : Sach Chan Troi sang tao.
- £9(400°C - 600°C, p (200bar) xt (Fe) : Sach canh Diéu
2. Tac dung véi oxygen

- 0 3000°C (hoic tia Itra dién), nitrogen két hop véi oxygen tao nitrogen monoxide

N, +0, —2CC-2NO_ AH =180,6kJ.

2() 2(2) (4] 298

- Trong tu nhién, phan tng trén xay ra trong con mua dong kém sim chép, khai dau qua trinh tao va
cung cip dam nitrate cho dat tir nuéc mua:
N, —%3NO—%5NO, %" , HNO, —— H' +NO,

N, +0, —2C_-2NO_ AH =180,6kJ.

2() 2(2) (g 298

2NO(g) + O2(g) —> 2NO,(g) A H), = -116,2K].

r- 298

4NO2(g) + O2(g) + 2H20(l) —— HNO3(aq)
- Thuc té, qué trinh dbt chat nhién liéu & nhiét do cao, cac hoat dong giao thon van tai, san xuét cong
nghiép gay phét thai cac oxide cta nitrogen vao khi quyén.
V. UNG DUNG
- La mét trong nhiing nguyén té dinh dudng chinh cua thuc vat.
- Trong c6ng nghiép : tong hgp ammonia(NHs), san xuat HNOs san xuat phan dam...1am méi truong
tro trong luyén kim, dién ta, han ché chay no. ..
- Trong y té va nghién ciru khoa hec: Nitrogen long 1am mai trudng dong lanh dé bao quan méu, té
bao, tring, tinh tring, cac mau vat sinh hoc khac, dong lanh thuc pham. ..

. ‘ :

' : > : ~ Trong cong nghé déng goi . B
Trong san xuat rugu bia, khi thyc phim, khi nitrogen dugc Trong chiia chdy, nitrogen
nitrogep dugc bom vao cac bé pom vao tai d@é loai bd khi dung dé dap tat cac ddm chdy
chiia dé loai bé khioxygen.  oxygen va lam phéng baobi.  do hoa chat, chap dién, ...

13
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Niéip day binh
Thanh chén ¢ binh
ong ¢ binh
C0 binh t—Khoang chan khong
Chit hip phu
Khoang chira nitrogen long
Trong khai thac dau khi, hén hop khi N, V6 binh : Gio muc, dung mau vit
Trong linh vuc y té, nitrogen 16ng dugcva CO, dugc bom vao bé chia ddu mé “1
dung dé bao quan mau, té bao, dichdé tao ap suat ddy dau con du bi ket lai Cu tao ciia binh bao quan mau vit bing nitrogen long

co thé, triing, tinh trung, ... 1én trén nha dac tinh nén cao.

Chu dé 2: AMMONIA - MUOI AMMONIUM
I. AMMONIA (NHa)
1. Ciu tao phan tir

N.o,,
H [ \
H H
() (b)
Cau tao ciia phan tif ammonia (a), céng thic Lewis ctia phan tir

ammonia (b) va mé hinh phan t& ammonia (c)

ammonia, NH;
Dang phan cuc

- Phan tir ammonia dugc tao boi 1 nguyén tir nitrogen lién két voi 3 nguyén tir hidrogen — Phan ttr ¢6
dang hinh chop tam giéc.
- Bic diém céu tao cua phan tu:
+ Nguyén tir N con 1 cap e khong lién két, tao ra vung c¢6 mat dJ di¢n tich am trén nguyén tir N.
+ Lién két N-H phan cuc vé phia N — Nguyén tir H mang mét phan dién tich dwong => tao duoc lién
két hydrogen gitra cac phan tir ammonia va voi nudc.

H H H H H

--H—\N---H—\N---H—\N--- H—N...H_O H—\N---H—O---
T N

Lién két hydrogen giira cac phan tir NH3 Lién két hydrogen giira cic phan tir NH3 va H20
+ Lién két N-H twong dbi bén, En-+ = 386 kd/mol

2. Tinh chit vat li

- NHs ton tai trong ca méi trudng dit, nude va khong khi.

- NHs 1a chét khi, khong mau, nhe hon khong khi, mui khai va xéc.

- Tan nhiéu trong nuéc, dung dich ammonia dic thudng c6 nong do 25%.

- Hoa long ¢ -33,3°C, hoa rén ¢ -77,7°C.

3. Tinh chit hoa hoc

a. Tinh base

- Tac dung v6i nude: NH,+H,O0—=NH,+OH"

=>NH3 nhan proton H* ctia H,O — Dung dich NH3 c¢6 méi truong base yéu, 1am quy tim hoa xanh,
lam phenolphtalein héa hong.

- Tac dung véi acid:

14
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.-
- - -
- He - H.- armemcgm, W
- -
. -

| 1 Ciprg ibidew] plhude £idc

Giai thich sy tao thanh ion ammonium dang hinh hoc

R

NH3s tac dung véi HCI1
NHs +H* —— NH;=>ammonia Ia base theo Bronsted NH3 dang khi & dung dich

NHs() + HClgg —— NH4Cls) : ammonium chloride.

San xuét phan bon trong

NHs +HNO3z —— NH4NOs. ammonium nitrate. n A
cong nghiép

2NH3+H2S0s—21— (NH4)2SO4 ammonium sulfate
NH3+H2S0s—2 > NHsHSO.4: ammonium hydrogen sulfate

NH; + H3POs—2— NH4H2PO4 : ammonium dihydrogen phosphate = Phan phtrc hop ammophos:
NHsH2PO4va (NH4)2HPO,

2NH;3 + H3POs —2— (NH4),HPO4 :ammonium hydrogen phosphate

3NH3 + H3POs —21 (NH4)3PO4 :ammonium phosphate
- Tac dung véi dung dich mudi mot s6 kim loai (khong phan tmg v6i nudc & diéu kién thuong) tao
hydroxide cta kim loai d6.

Vi du: MgClz(aq) + 2NHs(aq) + 2H20(I) —— Mg(OH)2(s) + 2NH4Cl(aq)

b. Tinh khir: N trong NHs c6 s6 oxi hoa -3 (mtc oxi hoa thap nhat cia N) — Tinh khir

- Tac dung v6i oxygen khong c6 xuc tac: 4NH,+30, vy 2N,+6H,0 =>ngon ltra mau vang.
- Tac dung vé6i oxygen c6 xuc tac: 4NH,+ 50, —22%C 5 ANO + 6H,0

4. Ung dung

- Tac nhan lam lanh.

- Lam dung moi.

- San xut nitric acid.
- San xuat phan dam.

15
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Dung trong hé théng lam lanh Dung dé san xuat Dung dé san xuat
trong céng nghiép phan bén urea nitric acid

Mét sé (ing dung clia ammonia
5. San xuit trong cong nghiép
Thuyc hién & 450-500°C, xuc tac Fe, p suat 150-200 bar:

2Ny +3H, 200\ INH A HY,=-91,8k]

3(0)? 298
f N
Hz+ N
=
BO phannén
Thép lam lanh
Thép téng hgp =
Chat xuc tac
—Ammonia léng
\. .

So dé thiét bi tdng hgp ammonia trong céng nghiép
theo qua trinh Haber

II. MUOI AMMONIUM
1. Tinh tan va su dién li

- Mot s6 mubdi ammonium phd bién: NH4Cl, NH4ClOs, NHiNOs, (NH4)2S0s, NHzH2POq,
(NH4)2HPO4, NHsHCO3, (NH4)2Cr207.

- Hau hét tan trong nu6c, phan li hoan toan ra ion. Vi du: NH,Cl—— NH; + CI”

2. Tac dung véi kiém : Nhan biét ion ammonium
Pun néng mubi ammonium véi dung dich kiém, sinh ra khi ammonia c6 mui khai.
Phuong trinh ion rat gon: NH; + OH~ —t NH,+H,0  (OH nhan proton)
Vi du: (NH4)2S04 + 2NaOH —“— Na»SO4 + 2NH;z + 2H,0

3. Tinh chat kém bén nhiét: Cac mudi ammonium déu kém bén nhiét va d& bi phan huy khi nung
nong.
Vi du:

NH4CI(s) —S— NHa(g) + HCI(g)

Céc phan tng déu 1am ting ap suat
NH4HCO3(s) ——— NHa(g) + CO2(g) + H20(g) khi, nén c6 nguy co gy nd => bao
(NH4)2CO3(s) — s 2NHs(g) + CO2(g)+H-0(g) quan phan bon ammonium xa

0 A nh-,\t=>t rnh h, ,1.
NH4NO3(s) —— N20(g) + H20(g) nguon nhi¢ ranh chay n6
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NHaNOa(s) ——> Ny(g) + 2H20(g)

4. Ung dung

- Lam phan boén hoda hoc.

- Lam chét phu gia thuc pham.

- Lam thudc long dom, thudc bo sung chét dién giai.

- Chat dénh sach bé mat kim loai trudc khi han: ZnO +NH4Cl—— ZnCl, +NHs +H20
- NH4HCOs : Lam bt no san xuat banh bao.

- NH4C1 : Tui chuom lanh.

Phan bon ammonium Phan ammophos Tui chwom lanh NHsHCOs3 sin xuit
natrite banh bao

Chi dé 3: MOT SO HQP CHAT CUA NITROGEN VOI OXYGEN

I-CAC OXIDE CUA NITROGEN

1.Cong thirc, tén goi

- Ki hiéu: NOx(la hop chét gay 6 nhiém khong khi dién hinh)
- Gom N20, NO, NO,, N204

Oxide N20 NO NO:2 N204
Tén goi | Dinitrogen oxide Nitrogen monoxide Nitrogen dioxide Dinitrogen tetroxide
3 :0 [6)
Cong ; C e . AN Y
thire :O—N=—/N: IN=O0O: :0—N—0: N—N
Lewis :O:/ \-O:
. O o)
Conq o ) o AN //
thirc cau O<«—N=N N=O :0=«N=0: /N—N\
tao o) 0

2.Ngon gbc phat sinh NOx trong khong khi

-Trong tu nhién: NOx sinh ra do su phun trdo nai lira, chay rimg, mua déng c6 sim sét, phan hiy hop
chat hitu co

-Ngoai ra do cac hoat dong cua con ngudi nhu: hoat dong giao thong van tai, san xudt cong nghiép,
nong nghiép, nha may dién va trong doi sdng

Loai NOx NOx nhiét (theral- NOx nhién liéu NOx tire thoi
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NOx) (fuel-NOx) (prompt- NOx)

Nguyén | Nhiét do rat cao (trén | Nitrogen trong nhién liéu | Nitrogen trong khéng khi tac
nhan tao | 3000°C) hodc tia ltra | hodc sinh khéi (vt chat | dung véi cac goc ty do ( 1a

thanh dién l1am nitrogen trong | hitu co c6 ngudén goc sinh | nguyén tir hodc nhom nguyén tir
khong khi bi oxi hoa vat) két hop voi oxygen | co electron ty do , chua ghép
N2 + O =2NO trong khong khi d6i), gbc hydrocacbon, gbc

hydroxyl

*NOy la mdt trong cadc nguyén nhan gdy mua axit, swong mua quang héa, hi¢u rng nha kinh, thing
tang ozone va hién twong phu dudng , 1am 6 nhidém moi truong

3. Mua acid

-Nude mua thuong c6 pH=5,6 . Khi nudc mua c6 pH< 5,6 goi l1a hién tuwong mua acid.

+ Téc nhan: do SOz va NOx phat thai chu yéu do cac hoat dong cong nghiép, nhiét dién, giao thong ,
khai thac va ché dién dau mo.

+ Qua trinh tao axit : v&1 sy xuc tac cua ion kim loai trong khéi bui, khi SO2 va NOx bi oxi hoa béi
oxygen , ozone, hydrogen peroxide, gbc tu do...rdi hoa tan vao nudc tao thanh sulfuric acid va nitric
acid.

250,+0,+2H,0 —*% 5 2H SO,

4NO,+0,+2H,0 —*% 4HNO,
Céc giot acid li ti tao thanh theo mua roi Xuéng bé mat Trai bit
+ Téc hai: Mua acid gdy tac hai xau voi méi trudng va con ngudi. Mua acid dn mon cong trinh xay
dung, kién trac bang d4 ...

Quiaé trinh hinh thanh mua acid

Tac hai mua acid
I1. NITRIC ACID
1.Céu tao
Nitric acid (HNO3) c6 cong thuc :

:(|): O /0

_——

| N

Cong thirc Lewis Cong thirc cAu tao M0 hinh phén tir dang rong

Dic diém cau tao :
- SO oxi hoa cua N 1a +5

18
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- Lién két O-H phan cuc manh vé phia oxygen.
- Lién két N — O la lién két cho nhan
2.Tinh chit vat ly
- Nitric acid tinh khiét 1a chat 1ong,khong mau, c6 khéi lugng riéng D=1,53 g/mL
- Nitric acid nong chay & -42°C va s6i & 83°C.
- Nitric acid bdc khbi manh trong khong khi 4m va tan v6 han trong nudc
3.Tinh chét héa hoc
Nitric acid 1a mét acid rAt manh va c6 tinh oxi héa rit manh
a)Tinh acid
- Nitric acid c6 kha ning cho proton , thé hién tinh chit cia mot acid Bronsted-Lowry
+ Lam quy tim hoa do
+ Téac dung oxide base, base , mubi
CuO + 2HNO; — Cu(NO3)2 + H20
NaOH + HNOs — NaNO3z + H20
BaCO3z + 2HNO3—Ba(NOs), +CO2 +H20
-Trong cong nghiép , nitric acid dugc st dung dé san xuit phan bon giau dinh dudng : ammonium
nitrate, calcium nitrate
NHz + HNO3 —NH4sNO3
CaCO3 + 2HNO3—Ca(NO3)2 +CO2 +H20
b)Tinh oxi héa : (bo sung cac phuong trinh hoa hoc).
Nitric acid c6 tinh oxi hoa rdt manh do chtra nguyén tir N c6 s6 oxi hoa cao nhat (+5) —HNO3 ¢ kha
nang nhan electron
- Tac dung véi kim loai: v6i hau hét kim loai trir Au, Pt
Tuy vao do manh yéu cua kim loai + axit loang hay ddac ma co thé tao ra: NHsNO3, N2, N20, NO, NO..
* Chi c¢6 Mg, Al, Zn tac dung v6i HNO; lodng thi méi c6 kha ning tao ra san pham khir 1a NHsNOg,
N2, N2O.
* Khong c6 goi ¥ gi thi HNO3 dic => NO;; KL yéu+ HNO3 lodng =>NO
10AI+36HNO3zlodng—— 10 AI(NO3)3+3N2 +18H,0
8AI+30HNO3 lodng—— 8AI(NO3)s +3N.0 +15H,0
8Al+30HNO:zlodng —— 8AI(NO3)3+3NH4NO3+9H.0
Fe+ 4HNOs lodng du —— Fe(NO3)s+ NO + 2H,0

Fe +6HNO3 diac nong du —— Fe(NO3)z+ 3NO2+ 3H20
- Tac dung véi phi kim: C=> CO2; S => H2S04; P => H3POa4,
S + 6HNO;z dic —— 6NO2+ H2S04 + 2H20
E+4H§03(dac)L>éoz +41+\}02 T +2H,0
P +5HNOs dic—">5N0; + HsPOs + H.0
- Tac dung véi hgp chat: dua nguyén to kim loai trong hgp chat 1€n s6 oxi hoa cuc dai.
FeO + 4HNOsg;c—2— Fe(NO3)s + NO, + 2H,0
Fe;03 + 6HNOsgze —-— 2Fe(NO3s)s +3 H20
3Fe304 +28HNOslodng —9Fe(NO3)z +NO+14H,0
Mg(OH)2 +2HNOsgzc —2— Mg(NO3), + 2H,0
* Nwéc cwong toan(cwong thuy)-aqua regia = (3HCI dic+1 HNOs3 dic) cO kha nang hoa tan Au, Pt
Au +HNO; + 3HCI —£— AUCI5 + NO + 2H,0
* AL, Fe,Cr thu dong véi HNO3 dic ngudi.
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4.I'fng dung:

- San xut phan dam.

- San xudt thubc nd: Trinitrotoluene (TNT), nitroglycerrin va thudc sung khong khoi: cellulose
trinitrate.

- Thudc nhudém, duge phém,. ..

- Do c6 tinh oxi héa manh, nitric acid thuong dugce sir dung dé pha mau quéng trong viéc nghién cuu ,
xac dinh ham lugng trong quang.

San xuat thudc nd San xuat phan bén San xuat thuéc nhudm vai

Mét sé6 Uing dung ciia HNO, trong d&i s6ng va san xuat

II.HIEN TUQNG PHU DUONG
- Khai niém: 13 hién tuong ngudn nudc du qua nhiéu chat dinh dudng (nitrogen, phosphorus).
- Nguyén nhan: Do sy du thira sinh dudng

+ Khi lam lugng nitrogen trong nude dat 300 pg/L va ham lugng phosphorus dat 20 pg/L sé giy
hién tugng phu nhudng

+ Nudc thai, hay cic ¢dAm nudi trong thiy san, sy du thira thirc in chin nuéi, phan bén héa hoc...
- Tac hai: Can trd sy hip thy anh sang mait trdi vao nudc, giam sy quang hop cua thuc vat thuy
sinh.Rong , tdo phat trién manh gy thiéu oxygen, gy mat can bang sinh thai. Ngoai ra, xac rong tao
phan huy gay 6 nhiém méi truong nudc, khong khi va tap chat bun ling xuéng 1ong ao ho.
- Pé han ché hién twong phi dudng can:
+Tao diéu kién dé nudc trong kénh rach, ao, hd duoc luu thong.
+ Xur li nude thai trude khi cho chay vao kénh rach, ao, ho.
+ Str dung phan bon dung liéu luong, ding cach, ding thoi diém trong nim dé han ché su rira troi ion

NO;, POz‘ tur nguén phan bon du thira vao kénh rach, ao, ho.

\ 2.Tao phét trién

nhd cic cht dinh dudng

3.Vikhudn st dung oxygen dé phan huy tao

Qué trinh hinh thanh hién tugng ph dudng Hién twgng phu dudng ¢ ao ho

Chu deé 4: SULFUR VA SULFUR DIOXIDE
I. SULFUR
1. Trang thai tw nhién
20
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- Sulfur (Ivu huynh) 13 nguyén t6 phd bién thir 17 trén vo Trai Dat, ton tai & 4 dang dong vi bén 1a
SZS, SSS, 34S Vé. 368.

- Trong tu nhién, sulfur ton tao & ca dang don chit va hop chét.

+ Pon chét sulfur duoc phan bd ¢ vung 14n cin nui lira va sudi nude nong,...

+ Hop chit sulfur gdm cac khoang vat sulfide, sulfate, protein,... nhu pyrite (FeS2), chalcopyrite
(CuFeSy), chu sa, than sa (HgS), thach cao (CaS04.2H20). ...

- Trong co thé ngudi, sulfur chiém khoang 0,2% khdi lugng co thé, ¢ trong thanh phan nhiéu protein
va enzyme.

I T
& - (;M«

\,,3;* g A
LTS
?"’\‘ et
Quing gypsum Quang galena (PbS) Quang barite
(CaS04.2H20) (BaSOa)

2. Céu tao nguyén tir, phan tir

- Nguyén t sulfur nam ¢ 6 s6 16, nhém VIA, chu ki 3 trong ban tuan hoan.

- Nguyén tir sulfur c6 d6 am dién 2,58, ¢ tinh phi kim, tao ra nhiéu hop chat véi cac sé oxi hoa khac
nhau tir -2 dén +6.

- Phan tir sulfur gdm 8 nguyén tir (Sg) c6 dang vong khép kin, mdi nguyén tir lién két v6i 2 nguyén tir
bén canh bang 2 lién két cong hoéa tri khéng phéan cuc.

- Trong phan mg hoa hoc, phan tir sulfur dugc viét don gian 1a S.

Bot sulfur Phan tir sulfur & diéu kién thuwong (Ss)

3. Tinh chit vat li

- Pon chit sulfur ¢6 2 dang thu hinh: dang ta phuong va dang don ta.

- Sulfur khéng tan trong nudc, it tan trong alcohol, tan nhiéu trong carbon disulfide, néng chay &
113°C va sbi ¢ 445°C.
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> 95,5°C
S

< 95,5°C (

a) Dang ta phuong b) Dang don ta

Tinh thé sulfur
4. Tinh chit ho4 hoc

SooxihéaS: -2 0 +4 +6
Chat FeS, H2S,... (S) SO2 SFe
Tinh chit S: tinh oxi hoa Tinh khu

a. Tac dung véi hydrogen va kim loai => thé hién tinh oxi hoa
- O nhiét do cao, sulfur tac dung véi hydrogen tao hydrogen sulfide, tac dung voi nhiéu kim loai(trir
Au,Pt, Ag) tao mudi sulfide.

Ho+S —% 5 HyS: Hydrogen sulfide
2A1+3S —% 5 Al,S; Aluminiumsulfide

Fe+S —Y FeS: Iron (I1) sulfide
- Sulfur tac dung véi thiy ngan (mercury) ¢ ngay nhiét do thuong: phan tmg nay dugc dung dé xir li
mercury roi vai.

Hg+S —— HgS : mercury (1) sulfide
- Trong phan mg vé&i hydrogen va vai kim loai, sulfur thé hién tinh oxi hoa: bi khir tir s6 oxi hoa 0 vé -
2.
b. Tac dung véi phi kim => thé hién tinh khir
- O nhiét d6 thich hop, sulfur tac dung véi mot ) phi kim nhu fluorine, oxygen,...

S + 3F2 —— SFe: Sulfur Hexafluoride

S+ 0, — SO, : Sulfur dioxide
5. Ung dung
Khoang 90% sulfur san xuat dung san xuét H2S0s, 10% phﬁn con lai: Luu hoa cao su, san xudt

diém, thudc nd, san xuat thudc trur sau, thude di€t nam, pham nhudm...
- s

e

: < “‘e‘
R SR
M‘. v
.
\t & 7
San xuét diém Séan xuit H2SOq4 San xuét thude trir siu Luwu hoa cao su

I1. SULFUR DIOXIDE: SO
1. Tinh chat vat li
- La chat khi, khong méau, mui hic, ning hon khong khi, tan nhiéu trong nudc.
- La khi doc, hit phai khi SOz vuot ngudng cho phép sé giy viém dudng ho hap.
2. Tinh chét héa hoc : Oxide acid (acidic oxide) + chat oxi hoa. + chat khir
SboxihéaS: -2 0 +4 +6
Chit FeS,H:S,... S (SO2)  SFs
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»
>

Tinh chit S: Tinh oxi hoa Tinh khtr

A

a) SOz la oxit axit:
SO2 + H20 —=HzS0s : sulfurous acid
SO, + NaOH —2— NaHSOs3
SOz +2NaOH —* 5 NapS0s3 + H.0
b) SOz la chat oxi héa: ., .,
- Sulfur dioxide tdc dung v&i hydrogen sulfide tao sulfur va nudc: phan ing dugc dung dé chuyén hoa
hydrogen sulfide trong khi thién nhién thanh sulfur.

S+2)2 +2H, §—>3§+2H20
c) SO 1a chat khir
- Sulfur dioxide tac dung véi nitrogen dioxide (NOz) khi c6 xtc tac nitrogen oxide tao sulfur trioxide:
phén tng giai thich qua trinh tao mua acid khi khong khi bi 6 nhiém bai sulfur dioxide.
SOz + NO, —*— SO3 + NO
- Tac dung céac chit oxi hoa manh : halogen (Brz), postassium permanganate (KMnQOa)

+4 0 -1 +6 ,
SO, +Br, +2H,0 ——2H Br +H, SO, => mat mau dung dich Br2, (SO2 khac CO).
550,+2KMn0O, +2H,0——2H,S0O,+2MnS0O, +K,SO,

=>madt mau thuéc tim : KMnOg4 (SO khac COy).
3. Ung dung
- Dung dé tay tring bot gidy, khir mau trong san xuat duong, chéng ndm méc cho san pham may tre
dan,...
- La chét trung gian trong qua trinh san xuat sulfuric acid.
- SO, dugc cung dé san xuat HoSOq; tay trang vai soi, gidy; chong ndm mdc.
- Str dung lam chat tay tring bot gidy va dung dich dudng:
+ Trong qua trinh tiép xuc véi lignin va mot sé hop chat khac trong bot gidy hay gidy, SO2 s& 1am mét
mau ctia mot s6 hop chat tao ra hop chat hitu co mau tring sang.
+ Khi san xuét duong tinh luyén tr mia, mgt chut nude voi trong s€& dugce cho vao nudc mia va suc khi
SO; vao. Sulfur Dioxide s& lam trong nuéc mia bang cach két tia nude voi trong va khi c¢d dic thu
dugc dudng tinh luyén mau tring.
- Ung dung trong lam chét bao quan cho céc loai thuc pham say kho:
+ Lam chat bao quan cho cac loai hoa qua sdy kho nhu vai, mo, nho,.. v6i kha ning gitip ngin can su
phat trién ctia mot s6 loai vi khuan va nim gay hu hai cho thyc pham.
+ Gitip thue pham khong bi hu hong, thdi rita, gitt mau sic twoi ngon trong mot thoi gian dai.
- Trong nganh san xuat rugu:
+ Str dung lvu huynh dioxit trong san xuét ruou véi ty 1¢ rat nho
+ Nong d6 SO2 dudi 50 ppm, rugu van giit duoc vi thom ngon dic trung ciia minh
+ Ung dung trong lam sach cac thiét bi trong nha may san xuat ruou
- Trong phong thi nghiém:
+ Str dung lam thude thir dé nhan biét cac chit khac va duogc dung nhu mét dung méi tro.
+ SO2 long dung dé chay mot s6 may lam lanh va lam dung méi dé chiét mot sb dau thao.
4. Sulfur dioxide va 6 nhiém méi truong
a. Nguon phat sinh sulfur dioxide
- SO2 1a nguyén nhan gdy mua acid
- Mot s6 ngudn phat thai khi sulfur dioxide vao khi quyén:
+ Ngué)n tu nhién: Khi thai nui lua, trén toan thé gidi, ngué)n sulfur dioxide tw nhién chiém uu thé,
nhung & cac khu vuc d6 thi va cong nghiép, ngudn nhén tao chiém wu thé.
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+Ngudn nhan tao: Chu yéu sinh ra tir qua trinh dbt chay nhién liéu co chtra tap chét sulfur (than d4,
dau mo), d6t quing sulfide (galen, blend) trong luyén kim, ddt sulfur va quing pyrite trong san xut
sulfuric acid, ...

b. Tac hai

- Sulfur dioxide 1a mot trong céc tac nhan gay 6 nhiém khi quyén, gy mua acid,. ..

- Sulfur dioxide gay viém duong ho hip ¢ nguoi.

c. Bién phap ciit giam phat thai sulfur dioxide vao khi quyén

- Thay thé dan cac nhién liéu hoéa thach bing nhién liéu than thién méi trudng nhu ethanol,
hydrogen,...két hop véi khai thac cac ngudn ning luong tai tao nhu ning luong mit troi, ning luong
gi6, mua, song bién, thiy tridu, dia nhiét.

- Dan khi thai cac nha may vao thap hodc bon chira cac chit hip phy phu hop, nhu than hoat tinh, hip
phu khi sulfur dioxide, trudc khi thai ra moéi truong.

- Chuyén héa sulfur dioxide thanh cac chat it 6 nhiém hon bang cac hoa chat nhu voi song (CaO), voi
t6i (dang rén), nudc voi trong (dung dich): (Ca(OH)2) hodc da voi nghién (CaCOs).

Chii dé 5: SULFURIC ACID VA MUOI SULFATE
I. SULFURIC ACID
1. Ciu tao phan tir
- Cong thirc phan tu: H2SO4
- Cong thirc cdu tao:

— : H—O 0 — O
v/ PN AN
H— O. A % H—O @] H—O o) ‘
oo . Lién ket W
cho nhan
Cong thirc Lewis H2SOq Cong thirc ciu tao H2SO4 Mo hinh phan tir dang

rong H2SO4
2. Tinh chat vat li:
- O diéu kién thuong, sulfuric acid 1 chat long khong mau, sanh nhu dau, khong bay hoi, c6 tinh hut
4m manh.
- Sulfuric acid tan v6 han trong nuéc va toa rat nhiéu nhiét = Pha lodng dung dich sulfuric acid dic
phai rot tir tir axit vao nudc, khong lam ngugc lai.
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a) Cach pha lodng b) Cach pha lodng
khéng an toan an toan
Hinh. Céch pha lodng H2S0« déc

3. Quy tic an toan
a. Bdo quan: Sufuric acid dugc bao quan trong chai, 1o c6 nat ddy chat, dat ¢ vi tri chic chan, dat
céch xa céc chat d& giy chdy, nd nhu chlorate, perchlorate, permanganate, dichromate

A CAUTION
&\ | Sulfuric

 M—Y

... 58 | Acid

Ki hiéu canh bao sw nguy hiém caa Sufuric acid

b. Swr dung:
Khi sir dung sulfuric acid can tuén thu nguyén tic:
(1) Str dung gang tay, deo kinh bao hg, méc 4o thi nghiém
(2) Cam dung cu chéc chan, thao tac cin than
(3) Khong ti, dé chai dyng aicd 1én miéng coc, dng dong khi rot acid
(4) Str dung luong acid vira phai, lugng acid con du thira phai thu hdi vao lo dung
(5) Khong dugc d6 nude vao dung dich acid dic.
¢. So ciru khi bong acid
Khi bi bdng sulfuric acid can thuc hién so ctru theo cac bude
(1) Nhanh chdng rira ngay véi nudce lanh nhiéu lan dé 1am giam luong aicd bam trén da
(2) Sau khi ngadm rira bang nudc, can tién hanh trung hoa acid bang dung dich NaHCO3 lodng
dén co so y té gan nhat.
4. Tinh chit ho4 hoc
a. Dung dich H2SO4 lodng: C6 day du tinh chét cia 1 axit manh, twong tu acid HCI
H2SO4 + Fe ——FeSO4 + H2

H2S04 + MgO ——>MgS04 + H,0
4H,S04lodng + Fe30s—— FeSOs +Fex(S04)s + 4H20

H>SOsloéng + Fe(OH),—— FeSOs4 + 2H20

H2SO4 + Na2CO3 —— NaxSO4 + H0O + CO»
H,SO,4 + BaCl, —— BaS0O, + 2HCI

* Tao moi trwong acid cho nhiéu phdn irng trong céng nghiép va nghién civu:
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- San xuét copper (II) sulfate : 2Cu + Oz + 2H2SO4 lodng — 2CuSOs + 2H,0
- Chuan d¢ permanganate:
SHOOC-COOH + 2KMnO4 +3H2S04 10ang —> 10CO2 +K2SO4 + 2MnSO4 + 8H20

- San xuét acquy chi: Pb + PbO2 +2H2S04103ng —> 2PbSO4 +2 H,0
b. Dung dich H2SO4 dac:
e Tinh acid manh: Dung dé diéu ché mét s6 acid dé bay hoi
0
H2SO4 4zc + NaCl tinh té — 5 NaHSO4+ HCI?T

H2SO4 qzc + CaF2 tinh thé _B0°C_y CaSO4 + 2HF T

0
H2S04 gzc + NaNO3 gnh hé ——> NaHSOs + HNO3 T
e Tinh oxi hod manh:
- Tac dung véi kim loai: oxi hoa hau hét kim loai (trir Au, Pt)

Kim loai (trr Au,Pt)— tao mudi SULFATE héa tri cao +san pham khir (SO2, S, H2S) + H.0

0 +2

+6 +4
Cu+2H, SO ——CuS0,+S0, T+2H,0

4(dac néng)

0 +6 +3 +4
2Fe+6H, SO ——Fe,(S0,),+3S0, T +6H,0

4(dic néng)

0
15H,S04dic nong+8Al ——— 4Al(S04)3+3H,S+12H,0

4H,SO4dac néng + 3Mgi>3MgSO4 +S +4H20

* CHU Y: Al Fe, Cr bi thu déng héa (khéng tic dung) véi H2SO4 diic ngudi.
- Phi kim: oxi hoa nhiéu phi kim: ‘ C— CO2; S— SO2; P> H3PO4‘
0 +6

C+2H,S0

+4 +4
——2S0, T+CO0, T+2H,0

4(dac néng)
0 +6 +4

S+2H, S0, e ——350, T+2H,0
0 +6

+5 +4
2P+5H, SO —2H,P0,+5S0, T +2H,0

- Tac dung véi hgp chit: dwa nguyén t6 trong hop chat 1én sb oxi hoa cao nhét.
+6 0 +4

-1
2KBr+2H, SO ——Br,+S0, T+K,S0,+2H,0

4(dsc néng)

4(dic néng)

+2 +6

+3 +4
2Fe0 +4H, SO ——Fe,(SO,),+S0, T +4H,0

4(dic ndng)
e Tinh hio nuéc:
Dung dich sulfuric acid dic c6 kha ning lay nuéc tir hop chat carbohydrate va khién chung hoa
den (hién tugng than hoa)
C12H22011 —22%%¢ 5 12C + 11H,0
2H2S044 + C —— CO2 + 250, + 2H.0
5. Ung dung: San xuat
- Thubc nhudm, phan bon, thude trir sau, gidy,chit déo, to soi, thude nb...
- Mudi acid, ché bién dau mo, chat tay rua, son mau,...
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SO

San xuat acquy San xuat chat tay rira San xuat phan bén Sén xuat son mau

6. San xuat H2SOu:
Trong cong nghiép, sulfuric acid dugc san xuét trong cong nghiép bing phuong phap tiép xtc,
nguyén li€u chinh 1a sulfur, quang pyrite (chtra FeS>)
Qué trinh san xuat gdm 3 giai doan:
a. San xuat SO2: sulfur dioxide
S(s)+ 02 (g) —*— SO2 (9)

Hodc 4FeS(s) + 1102(g) ——> 2Fe;03(s) + 8502 (q)
b. San xuit SOs: sulfur trioxide

250 (g) + 02 (g) =255 2505 (g)
c. San xuit HzSOq:
- DUng H2S04 98% hap thy SOz => oleum H2S04.nSO3
H2SO4 + NnSO3 — H2S04.nSO3 ]
=> Viy oleum la hon hgp cia SO3 véi H2SO4 nguyén chat.
- Dung nuéc pha lodng oleum => HSO4 déc
H2S04.nSO3 +nH20 — (n+1) H2SO4

I1. MUOI SULFATE

1. Ung dung:

- Calcium sulfate (CaSO4) dung trong vat liéu xay dung,chat phu gia,. ..

- Barium sulfate (BaSO4) dung 1am phu gia pha mau cho céng nghiép son,thity tinh,gdm st cach dién
va cao su chat lugng cao,...

- Magnesium sulfate (MgSQa4) san xuat mudi tam, lam giam diu co bap khi sung tdy, giam hién tuong
chudt rat cho con ngudi, mdi phan tr magnesium sulfate két hop véi 7 phan tir H,O tao
MgS04.7H20 nén MgSOys sir dung 1am chat hat am, chat hut mo héi tay ctia cac van dong vién thé
duc dung cu, bd sung magnesium co thé, cho tdm, c4, dong vat thuy sinh,...

- Ammonium sulfate (NH4)2SO4 1a thanh phan cta thudc trir sdu hoa tan, thude diét nAm, phan bon,
str dung két hop voi chlorine dé tao monochloramine dé khtr tring nudc udng, ..

- Mubi Calcium sulfate dihydrate CaSO4.2H20 (thach cao ty nhién); CaSO4.H20 (thach cao

nung) lam phu gia lam déng, lam mém, min, muot hinh thai cac san pham nhu dau hii, dau non. Lam

vat liéu xay dung, ky thuat nan tugng, bo bot hodc dung lam khung xuong.

- Mudi Barium sulfate BaSO4: lam chét phu gia trong san xuat son, giup nang cao do trang bong cua

bé mit glay,’thuoc can quang khi chup X- quang.

2. Nhan biet

Nhan biét ion SO2 bang ion Ba®* do tao thanh két tua trang khong tan trong aicd
Ba** + SO —— BaSO.
BaCl,+H,SO, —— BaSO, ¥ +2HClI
BaCl,+Na,SO, ——BaSO, ¥ +2NaCl
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Cha dé 6: ON TAP CHUONG 2

NITROGEN SULFUR . SULFUR DIOXIDE

Nitrogen la nguyén té phé bién, gép phan tao Sulfur
nén su séng trén Trai DAt . Sulfur 12 nguyén té phd bién trén Trai Dat,
Céu hinh electron 16p ngoai cing cua nguyén ton tai & ca dang don chat va hop chat.
ter: 2s% 2p°. . Cau hinh electron 16p ngoai cung: 3s23p4.
S6 oxi hoa thuong gap: -3; 0; +1; +2; +3; +4 ; | . S6 oxi hoa thuong gap: -2; 0; +4; +6.
+5. . Phan tir dang mach vong gom 8 nguyén tir
Phan tu nitrogen gdm 2 nguyén tir lién két véi (S8) va tuong dbi bén.
nhau bang lién két ba bén viing (N=N). . Sulfur thé hién ca tinh oxi hoa va tinh khu.
Pon chét nitrogen kha tro ¢ nhiét do thuong, Tinh oxi hoa:
Eggiuiotr;ghoa hoc manh hon khi dun néng va S(s) + H,(q) t°c H,S(g)
Pon chat nitrogen thé hién tinh oxi hoa va tinh S+Hg —HgS
khi. 3S + 2A1 —C 5 Al,Ss
Tinh oxi Tinh khir:
h6a: N, (g) + 3H,(0) =2= 2NH,(g) 36)+3R0) — k()
Tinh khir: S(s) + 0,(g) ——— SO,(9)

N, (g) + O, (9) 3000 °c 2NO(g) Sulfur dioxide

Sulfur dioxide phat thai ra m6i truong tir qua
trinh d6t chay nhién liéu (than da, dau mo),
d6t chay sulfur va khoang vat sulfide, ...
Sulfur dioxide cd tinh chét cua oxide acid, c6
tinh oxi hoa va tinh khtr.

Tinh oxi hoa:
SOz + 2H,S —— 2S + 2H20
Tinh khir:
SO; + NO2; —» SOz + NO
AMMONIA . MUOI AMMONIUM SULFURIC ACID . MUOI SULFATE
Ammonia Sulfuric acid
Phén tir ammonia c6 dang chép tam giéc, phan |.Dung dich sulfuric acid lodng c6 day du tinh chat
tir con 1 cap electron khdng lién két. ctia mot acid manh.

Khi ammonia c6 mui khai, dé tan trong nuéc,

- tu
dé hoa long: ammonia cd tinh base va tinh khir. Cu+ 2H2504¢s0) > CuSOs + S0z +

Tinh base: 2H20

NHz + HCl ——> NH4CI 2H2SO445c + S —°— 350, + 2H.0
2NHz + H2504 —— (NH4)2S04 2H2SOsqzc + 2KBr — 5 Bry + SO +
Tinh khi: ‘

2H20 + K2SO4

tD
4NHs +30; 2N + 6H20 .Dung dich sulfuric acid dac c6 tinh hao nudc, ¢

850-900°C

4NH;3 + 50, —=——— 4NO + 6H.0 kha nang gy bong, co tinh acid manh va tinh oxi

Ammonia duoC san Xuat tir nitrogen va hoa manh.

hydrogen qua trinh Haber-Bosch. .Bao quan, sur dung sulfuric acid dac phai tuan
Mudi ammonium theo quy tic dam bao an toan, phong chéng chay,

Mudi ammonium thuong dé tan trong nudc va | pd.
kém bén vai nhiét.
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NHiCl —“— NHs + HClI .Sulfuric acid dwoc san xuat tir cac nguyén ligu
chinh: sulfur, quéng pyrite.

NHsHCO; —Y 5 NH3 + CO; + H.0 .
4FeS,; + 110, t—)\/OZFEZOs + 8S0,

NHsNO3; —— N0 + 2H,0 N
. T o 2S0; + 0> e 2503
lon ammonium dugc nhan bict bang phan tng SOs + H,0 — H,SO4
véi kieém, sinh ra khi c6 mui khai.
(NH4)2S04 + 2KOH —2— K»SO4+ 2NHa! +
2H>0
Phuong trinh ion rtt gon:
NHs* + OH" —5— NH3' + H,0

Mudi sulfate
.Céac mudi sulfate c6 nhiéu tng dung thyc tién:
ammonium sulfate, barium sulfate, calcium
sulfate, magnesium sulfate,...
.lon sulfate trong dung dich duoc nhan biét bang
ion Ba%*.
Ba’** + SO+~ — BaSOs

MOT SO HOP CHAT VOI OXYGEN CUA NITROGEN

Oxide cua nitrogen
Céc oxide cua nitrogen 12 mot trong s6 tac nhan chinh gay 6 nhiém khong khi va giy mua acid.
Nitric acid
Nitric acid la chat long, tan tét trong nuéc, boc khoi trong khdng khi am.
Nitric acid c6 tinh acid manh va tinh oxi h6a manh.
Tinh acid

NH3 + HNO3; —— NH4NO3
CaCO3 + 2HNO3 —— Ca(NOs3)2 + CO2 + H20
Tinh oxi héa manh
Fe + 6HNO3 g5c ——> Fe(NO3)3 + 3NO, + 3H,0

5Zn + 12HNOs3 j0sng ——> 5Zn(NO3)> + N2 + 6H20

Chwong 3: PAI CUONG HOA HQC HUU CO

Chii @é 1: HQP CHAT HU'U CO VA HOA HQC HU'U CO

(CsH1005)n

Limonene (c6 trong vé qua
Eugenol (c6 trong cay huong nhu) chanh, cam, quyt,...)
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DPuodng kinh chira saccharose Cdn chira ethanol (C2HsOH) Giam tao chtra acetic acid
(C12H22011) (CH3COOH)
M@t s6 hop chat hiru co trong tw nhién
- Hop chat cuaa carbon 12 hop chat hitu co (trir mét sé cac hop chat nhu carbon monoxide (CO), carbon
dioxide (CO2), mudi carbonate (COj’ ), cyanide (CN"™), carbide (CaC>),...)
- Hoé hoc hitu co 1a nganh hod hoc chuy@n nghién ctru cac hop chit hitu co.
IL. PAC PIEM CHUNG CUA CAC HQP CHAT HUU CO
- Trong phan tir nhat thiét phai chira nguyén t C, ngoai ra thuong c6 H, O, N, Halogen, S, P....
- Lién két hoa hoc chi yéu 1a lién két cong hoa tri.
- Nhiét do néng chay thap, nhiét do sdi thap (dé bay hoi), thuong khong tan hoic it tan trong nudc, tan
nhiéu trong cac dung mai hitu co.
- D& chéy, kém bén véi nhiét, d& bi nhiét phan hay.
- Phan @ng cua cac hop chit hitu co thuong xay ra cham, theo nhiéu huéng, tao ra hdn hop cac san
pham.
I11. PHAN LOAI HQP CHAT HU'U CO
Phan loai theo thanh phan nguyén tb

Hydrocarbon (chi chira C va H)

Hydrocarbon no Hydrocarbon khéng no Hydrocarbon thom

Alkane : CH4 Alkene : CH>=CH> Alkyne HC=CH Arene : CsHe

Dan xuit Hydrocarbon (Chwa C, H va O, N, S, Hal,...)
Dan xuat Halogen Alcohol Phenol Aldehyde Ketone
CHsCl C2HsOH CsHsOH CH3CHO CH3OCHz3
Carboxylic acid Ester Amine Carbohydrate Amino acid ...
CH3COOH CH3COOCHz3 CHsNH2 CesH1206 H>NCH.COOH

IV. NHOM CHUC TRONG PHAN TU HQP CHAT HU'U CO
1.Khéi niém
Nhom chtre 13 nguyén tir hodc nhom nguyén tir trong phén tir gdy ra nhiing tinh chat hod hoc dic
trung ctia hop chat hitu co.
Vi du: Dimethyl ether (H;C — 0 — CH;) va ethanol (C,H; — OH) c6 cung cong thic phan tir C,H,0
nhung c6 cac tinh chat khac nhau. Dimethyl ether khong phan tmg véi sodium, trong khi ethanol phan
ung voi sodium giai phong hydrogen.
2C2HsOH + 2Na—— 2C2HsONa + H2
HsC - O - CHs3 + Na —— khong phan tng
» Nhom -OH da gay ra cac phan ung dac trung, phan biét ethanol véi dimethyl ether va véi cac loai
hop chét khac nén nhém -OH duoc goi 1a nhém chire alcohol.
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2.Mét s6 nhom chire co ban thwong gip

Loai hop chat | Hop chit hiru Nhém chire Goc hydrocarbon
co (R)
Dén xuat CHsCl X (F, Cl, Br, ) CHs-
halogen
Alcohol, phenol C2HsOH -OH CoHs-
CesHsOH CeHs-
Ether CH30OCHs -O- CHs-
Aldehyde CH3CHO —CHO CHa-
Ketone CH3COCHS3 —C— CHs-
]
0]
Carboxylic acid CH3COOH ~COOH CHs-
Ester CH3COOC;zHs —-CO0O- CHs- va CoHs-
Amine bacl CH3NH: —NH: CHs-
Amine béc II CHsNHCHs ~NH- 2 gdc CHs-
Amine bac II1 H3C—|?|—CH3 —N— CHs-
CH3

3.Pho héng ngoai (Infrared spectroscopy - IR)

- Trong phd hdng ngoai

+ Tryc tung biéu dién do truyén qua hozc hap thu theo %

May quang pho hong ngoai.
- Pho hong ngoai la phuong phap vat li rat quan trong va pho bién dé du doan nhom chiic va mot sd
lién két trong cau tao phan tur hop chat hiru co.
- Phé hdng ngoai thé hién cac hap thu bic xa dién tir trong viing hong ngoai cua céc lién két trong
phan tir dudi dang peak cua cuc dai hap thu hay cuc tiéu truyén qua.

+ Tryuc hoanh biéu dién sé song (cm™) cua cac birc xa trong viing hong ngoai.
- Dwa vao cuc dai hdp thu hay cuc tiéu truyén qua c6 thé du doan sy c6 mit caa cac nhém chirc trong

hop chét nghién ciu.

Bang s6 s6ng hap thu diic trung trén phd hong ngoai cia mét s6 nhom chirc
(R, R1, Rz 1a céc gbc hydrocarbon)

. S6 song hap thu (cm?)
_ ) o Lién két R :
Loai hgp chat Nhom chirc hép thy ) . Keét noi tri Chan toi
: Canh Diéu thirc sang tao
Alcohol, R-O-H O-H 3650-3200 3500 -3200 | 3600- 3300
phenol
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_ R-N-H,R,-N-R, 3500-3200 | 3300 - 3000 | 3500-3300
Amine \ | N-H
H H
I
acid 0 O-H 3000-2500 3300- 2500 | 3300- 2500
R,-C-OR, C=0 1750-1715 1750 - 1715 | 1750 - 1735
Ester 5 C.0 1300 -1000
R-C-H i 2850-2700 2830- 2695
Aldehyde cH> (O)C-H 2900 - 2700
C=0 1740-1670 1740-1685 | 1740 - 1720
R,-C-R, c=0 1715-1666 | 1740-1720 | 1725-1700
Ketone [
0
100 =
80
£
©
3 60
]
=)
E 407
5 | -C—H
@
20 CH,—CH,—O—H C-0
0 A A A L A A A A 1 A A 2 | A A A A | |
4000 2000 1500 1000 500
Sé séng (cm™)

=> Quan sat hinh trén ta nhan thiy

Pho hong ngoai ciia ethanol

Lién két Sé s()ng (Cmfl)
O-H 3500 — 3200
C-H 3000 — 2800
Cc-0O 1200 — 1000

Chu dé 2: PHUONG PHAP TACH BIET VA TINH CHE HQP CHAT

HUU CO

I. PHUONG PHAP CHUNG CAT

1.Nguyén tic

Chung cat 1a sy tach chat dua vao su khac nhau vé nhiét do soi cua cac chit trong hon hop ¢ mot
ap suét nhat dinh
2.Céch tién hanh

Chat 1ong can tach dugc chuyén sang pha hoi, roi 1am lanh cho hoi ngung tu, thu lay chat long &
khoang nhiét dg thich hop.

3.Ung dung
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Pé tach cac chat 16ng ra khoi hon hop cac chét c6 nhiét do s6i khac nhau, nham thu dugc cht

1ong tinh khiét hon.

~0\/ngwinh han

Binh cau

c6 nhénh \,
Da bot f
b Nudc lam :
nhiét fanh J .
/° 4 !'=Binh hung Hé thé
e — g

1. Nhiét ké.

2. Binh cau.

3.Thiét bi dun.

4.Ong sinh han.
5.0ng dan nuwéc vio
6.0ng dan nwécra

7. Binh himg.

ng chwng cit don gidn & ap suit thwong

Hé théng chung cit don gian ¢ 4p suit thuong

CAM BIEN NHIET PO

BUONG LQC CAN BA

CHAT BOC
VUNG HINH NON
NGHIENG 45 DO o

~
~ »>
~
-

CAPNUGC

VAN XA
BONG
VANHOL -~
1 CHIEU D
VAN XA DAY

DPUONG DIEN VAO

Ung dung phwong phap chung cat thwong nau rwgu thi con
* Chung cit phan doan

Rt

HE THONG
_ 7 LAMMAT

——— NUGC RA

ONG
LAM MAT

NUGC VAO
PUONG

RUQU
RA

GIA NHIET

b)
g bang lira (2) va bing dién (b)

Phuong phap chung cat phan doan ding dé tich hai hay nhiéu chét long c6 nhiét do s6i khac
nhau khong nhiéu va tan lan hoan toan trong nhau. Thiét bi, dung cu chung cat phan doan dugc bo tri

nhu hinh bén duéi

Khi dun noéng, chét c6 nhiét do soi thép hon s& bay hoi ra

binh hing.
33
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Chung cat 16i cuon hoi nuée

Trong phuong phap chung cét 16i cubn hoi nudc, cac chat c6 nhiét do soi cao va khong tan trong nudc
van c6 thé tach ra khoi hdn hop ¢ nhiét do sbi xdp xi nhiét do sbi cua nude. Thiét bi chung cat 16i cudn
hoi nudce duoce bd tri nhu hinh bén dudi

Hai nuéc
— |
% ny,
Binh 1 tjpg, “
cap \ Uf
+ hoi _*;
4w, nuGc AN oy
X ~
. Nguyén ¢
AREN. ol U N e :
- - ( ™
. J,
nhiét S Lop [/ Hinh. Chung cét 16i cubén hoi nute
2_::\ tinh d&\ 1. Binh cdp hoi nuéc
* g 2. Binh clwajnguyén ligu chimg cét
3. Lop tinh déu
Lép nudc 4. Lép nudc

Hdn hop hoi nude va hoi chat hitu co cing di qua dng sinh han ngung ty va duoc thu ¢ binh htng.
Chung cat dudi ap suit thap (chin cat chan khong): Thuong duogc sir dung dé chung cat lay
nhirng chat c6 nhiét d6 soi cao hodc dé bi phan hay & nhiét do cao.

nwéc lam lanh sinh han

Nuére s6i thap
hon 100°C

s Hé théng ndi véi bom

Hé théng chung cat dudi ap sudt thap hat chan khéng

II. PHUONG PHAP CHIET
1.Nguyén tic

Chiét 1a phuong phép tach biét va tinh ché hdn hop cac chit dua vao sy hoa tan khac nhau ciia
chiing trong hai moi truong khong tron 1an vao nhau
2.Cach tién hanh

- Chiét 16ng — 16ng : thudng dung dé tach cac chat hitu co hoa tan trong nude

- Chiét 16ng — ran: ding dung méi 16ng hoa tan chit hitu co dé tach chung ra khoi hdn hop ran.
3.Ung dung

Chiét 16ng — 16ng : Tach chét hitu co & dang nhil twong hodc huyén phu trong nudc.

Chiét 16ng — rin: ngam rugu thudc, phan tich thd nhudng, phan tich du lugng thudc bao vé thuc

vat trong nong san.
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\

Dung dich|

chiét 5 :
o as
|
A2
(-
Phéu
Phéu thuy tinh .
« X H c)
chiét
\ [ty
Eclen /

B dung cu chiét : 16ng - 16ng Cac buéc thue hién chiét 16ng - 16ng

III. PHUONG PHAP KET TINH
1.Nguyén tic
Két tinh 1a phuong phap tach biét va tinh ché hon hop cac chét ran dua vao do tan khac nhau va
su thay d6i do tan ctia chung theo nhiét do
2.Céch tién hanh
+ Hoa tan chét ran 1an tap chét vao dung moi dé tao dung dich bao hoa & nhi¢t do cao
+ Loc néng loai bo chit khong tan
+Pé ngudi va lam lanh dung dich thu dugc, chét can tinh ché s& két tinh
+ Loc dé thu duge chat rin
3.Ung dung
Dung dé tach va tinh ché chat ran

Coc

thuy
tinh

Phéu loc

a) b) ¢) d)

Cac budce két tinh chat rin

IV. SAC Ki COT
1.Nguyén tic
La phuong phép tach biét va tinh ché hdn hop cac chat dya vao su phan bd khac nhau cia ching
gitra hai pha dong va pha tinh
+ Pha dong 1a dung méi va dung dich mau chét can tach di chuyén qua cot
+ Pha tinh 12 mot chat rén c6 dién tich bé mit 16n, ¢6 kha nang hip phu khac nhau cac chét trong
hén hop can tach
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2.Céch tién hanh
+ Str dung cac cot thuy tinh ¢ chtra cac chit hap phu dang bot (pha tinh)
+ Cho hdn hop can tach 1én cot sic ki
+ Cho dung méi thich hop chay lién tuc qua cot sic ki
+ Loai bé dung moi dé thu duoc chit can tach
3.Ung dung
Dung dé tach cac chat hitu co c6 ham luong nho va kho tach ra khoi nhau.

r
Dung moi “

Hoén hop —
chat a
(@a+b+c) a
b+c '™
Chat —
hap phu ¢
(pha tinh)
Bong ?ﬁ
M6 phéng nguyén tic ciia phwong phap sic ki cot Cot sac ki trong phong thi nghiém

Chi dé 3: CONG THUC PHAN TU HQP CHAT HU'U CO

I. CONG THUC PHAN TU
1. Khai niém

Cong thtrc phan tir cho biét thanh phan nguyén té va sé lugng nguyén tir cia mdi nguyén t6 trong phan
tu.
Vi du: khi propane: CsHg; khi butane: CsHao;...
2. Cach biéu dién cong thirc phén tir hop chit hitu co
a) Cong thirc tong quat: Cho biét cac nguyén té c6 trong phan tir hop chat hiru co.
Vi du: CxHyO: (x,y,z la c4c s6 nguyén duong) hop chét hitu co ¢6 3 nguyén t C, H, O.
b) Céng thizc don gian nhdt: cho biét ti 1& tdi gian sé nguyén tir cia cac loai nguyén té trong phan tir
hop chét hitu co.
Vi du: CTPT: C;H40, => Céng thirc don gian nhat 1a CH,0.

3. Quan h¢ giita CTPT & CTPGN: CTIPT=(CIDGN),

n: s0 nguyén duong

Hop chit Metane | Ethene Alcohol ethylic | Acetic acid Glucose
Coéng thirc phan tir CHs C2H4 C2HeO C2H402 CesH1206
Cong thirc don gian nhat CHg4 CH2 C2HeO CH20O CHx0O

II. LAP CONG THUC PHAN TU HQP CHAT HUU CO
1. Xac dinh phén tir khdi bang phwong phap phé khdi hrgng (MS)
P/s: Mass Spectrometry (MS)
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May do pho khdi lwgng

_ A /: +E +
Tong quat: M o0 MY + e

Trong d6: Manh ion [M*] dugc goi 1a manh ion phan tir.
- Hop chat don gian: manh c6 gia tri m/z 16n nhat tng véi manh ion phan tir [M*] va c6 gia tri bang phan tir
khéi caa chat nghién cau.

* Trén phd MS truc hoanh biéu dién gié tri m/z ciia manh ion. Truc tung ctia phd cho biét cuong do tuong ddi
(%) cua cac manh ion, trong d6 ion xuat hién nhidu nhat dugc gan cho cudng do tuong d6i 1a 100% .

Vi du: Pho khdi khdi lwong cua ethanol (C2HsO) c6 peak ion phan tir [C2HeO™] ¢6 gid tri m/z = 46.
100
31

45

& 8 B

aaa B o o o A oo o B o o ol o o o

27 MQ' 46

Cudng do tuong doi (%)
N
o

o
(=]
-
K
-
-
LI
-
-
-
-
-
-
“
-
-
—
-
-
-
-
-
-
K
-
L
-
-
-
-
-
-

T

10 20 31'92 40 50
Phé khéi luong cta ethanol (C,HgO)
2. Lap cong thirc phan tir hop chit hiru co

- Cach 1: Dya vao % khéi luong cac nguyén té C, H,O
Cong thirc phan tir: CxHyO: (X,y,z nguyén duong)

12 1Ly = 16z = M
Jm_.(m.) %em, (m,) %m (m;) 100%(m)
oo g M.%m_(m_) ~ M.%m,(m,) 4 M. %om ,(m,, )
12.100% ' 1.100% 16.100%

- Céch 2: Thong qua cong thirc don gian nhat
Khi biét % khdi luong cac nguyén t6 C, H,O
=> Hop chit hitu co chira C,H,0 => Cong thirc phén ta: CxHyO: (X,y,z nguyén duong)
9%C . %H %0
121 16
P/s:p,q, r 1 cac sb nguyén tbi gian.

Xiy:z= =p:q:r=>cong thuc don gian nhét: CpH,Or
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CxHyOz = (CoHqOr )n, n 13 s6 nguyén duong.

=>M = (12p+q + 161)n; (Biét M, p, q, r) => n =....=> cong thirc phan tir.
Khi biét phan tir khdi, xac dinh gié tri n = CTPT hop chat hitu co.

- Céch 3:: Tinh tryc tiép tir san pham chay:

CHO,+ (x+3-7)0,—>xC0, + IH,0
RRER 4 2 2

a mol b mol ¢ mol

1_x_05%
b

(Biétab,e)=>x,y —M>M=12x+y+ 16z (Biét, M,x,y ) => z

Chii dé 4: CAU TAO HOA HQC HQOP CHAT HUU CO
|. THUYET CAU TAO HOA HQC
1. Trong phan tir hop chat hitu co
Céc nguyén tir lién két véi nhau dung hoéa tri va theo mot trat tw nhat dinh. Thir tw d6 duoc goi 1a
cAu tao hoa hoc => thay ddi tht tu lién két => thay ddi cAu tao hoa hoc = tao hop chét khac.
Vi du: Ethanol va dimethyl ether déu c6 cong thirc phan tir C2HsO nhung c6 tinh chét vat li va tinh
chit hoa hoc rat khac nhau.

Ethanol Dimethyl ether
CH3-CH,-OH CH3- 0O -CHs

Nhiét do soi : 78,3°C Nhiét do soi : -24,9°C

Tan v6 han trong nude [t tan trong nudc

Tac dung v6i sodium tao khi hydrogen Khong tac dung véi sodium

2.Trong hop chat hitu co, carbon ¢ héa tri IV. Cac nguyén tir carbon khong nhiing lién két v6i nguyén
tr ctia nguyén t6 khac ma con co thé lién két truc tiép véi nhau tao thanh mach carbon gdm: mach
vong, mach hd, mach nhanh, mach khong nhanh (mach hé khong phan nhanh, mach hd phan nhanh
hodc mach vong).

Vi du:
CH3;—CH,—CH,—CH,—=CH3 (|3H3 CHZ\
CH3 CH3—C—CH3 HZC /CHZ
|
CHs—CH,—CH—CHs CHs H,C—CH,
Mach ho khong phan nhanh Mach h¢ phéan nhanh Mach vong
Pls :
Nguyén t6 | Héa tri Cic Kkiéu lién két
C v | \
C— e _
LK don Ik doi th doi Ik ba
N Il \
/ N— ——N— N—
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o) I oO—— - 00—
H hoac X | H— X ——
Xla
halogen)

3. Tinh chit cua chit phu thudc vao thanh phan phén tir va ciu tao hoa hoc. Cac nguyén tir trong phan

tir ¢ anh hudng qua lai 1an nhau.

Hop chit hil Nhiét df soi .
op cc(: u ( .’Cj':.ij' Tinh chat/ing dung
Khac nhau vé CH, —161,5 Khong tan trong nudc
loai nguyén tir
CH;0H 64,7 Tan v6 han trong nudc
Khac nhau vé C;Hg —42,1 Dung lam nhién li¢u (gas)
s6 luong ]
nguyén tir 2 343 Dung lam nén (sap)
Ciing cong CH, — CH = CH, _478 Dung ché tao nhwa polypropylene
thirc phan tur, ”
khac ciu tao CH
; 2 Dung lam chét gdy mé qua duong ho ha
hoéa hoc. N\ —328 ung lam chat gay me q g p-
H,C——CH,
. Tac dung v6i dung dich NaOH va nudce
; OH 181,7 i .
Anh. hl.rong qua Q bromine
lai gifra cac
nhém nguyén
tr. OH 1618 Khong tac dung voi dung dich NaOH va
’ nudc bromine

+ Thuyét ciu tao hoa hoc gitp giai thich hién tugng ddng phan, dong dang trong hoa hoc hitu co.
I1. CONG THUC CAU TAO

1. Khai niém

Cong thirc cau tao biéu dién cach lién két va thir tyr lién két giita cac nguyén tir trong phan tir.
2. Cach biéu dién ciu tao phén tir hop chit hiru co

Cong thirc ciu tao day du

Cong thirc cAu tao thu gon

Dang 1: Ciu tao thu gon (hay
dung).

Céc nguyén tir, nhom nguyén tir
cung lién két véi mot nguyén tir
carbon dugc viét thanh mot
nhom

Dang 2: Khung phan tir (it
dung)

Chi biéu dién lién két giita
nguyén tir carbon véi nhém
chtrc. M&i diu mot doan théng
hoic diém gip khuc tng véi
mot nguyén tir carbon (khong
biéu thi s6 nguyén tir hydrogen
lién két voi mdi nguyén tu
carbon).

39




Hoéa hoc 11- CTGDPT 2018 ‘ 2023-2024

N

H_?_ $_(|:_c|:_ H CH3—CH,—CH,—CH3 /\/
H H HH
H HHH

I
H—Cll— C—Cli—(li— H CH3—C|:H—CH2—CH3
| W/\
H c. H H CHs

H W

H
i !
|
H-C-C=C-C—-H CH;—CH— CH—CH NS
T 3 3 e vd
H H H H
N
H_(l:—C_C_H CH3—C|:H—CH3
| |
H OH
I OH OH
H
111. PONG PHAN

o | N ‘ c) Myrcene (c6 trong I4 hing
a) Pinene (co trong nhua théng) b) Ocimene (c6 trong Ia hting qué) qué, co6 xa huong)
Ba hop chét: pinene, ccimene, myrcene c6 tinh chat khac nhau nhung c6 cing cong thirc phan tir
C1oH16 => chung 14 dong phan ctia nhau.
- Khai niém: Nhing hop chit hitu co khac nhau nhung c6 cling cong thiic phan tir dwgc goi 1a cac chat
dong phan ctia nhau.
Vi du: CH3CH20OH va CH3OCH3z => Khéac nhau CTCT va cung CTPT: C2HsO
- Pong phan cdu tao: ddng phan mach carbon, ddng phan loai nhom chirc, dong phan vi tri nhom chire.
- Ngoai dong phan cau tao, cac hop chat hitu co con co dong phdn hinh hoc Va dong phdn quang hoc.
Céc loai dong phan ndy co ciu tao gidng nhau, chi khac nhau vi tri khong gian ctia nguyén tir, nhom

nguyén tir trong phan tu.

IV. PONG PANG
- Khai niém: Cac chat hitu co c6 tinh chit héa hoc twong tu nhau va thanh phan phéan tr hon kém nhau
mdt hay nhiéu nhom CH, duoc goi la cic chit dong dang cuia nhau, ching hop thanh mét diy dong

dang.
- Vi du: CH,=CH; va CH,=CH-CHj3 =>C4u tao giéng nhau va khac CTPT.
Diy dong dang Cong thirc chung Mét s6 hop chat tiéu biéu
Alkane CnHan+2 (n >1) CHa, C2oHe, C3Hes,...
Alcohol no, don chirc, mach hé CnhH2n+20 (n>1) CH30H, C2Hs0H, C3H70H.,...
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Aldehyde no, don chirc, mach hé CnhH2nO (n>1) HCHO, CH3CHO, C2HsCHO,...

Chii dé 5: ON TAP CHUONG 3
I. HOP CHAT HU'U CO , HOA HOC HU'UCO
- Hop chét cua carbon 13 hop chat hiru co (trir mét s6 cac hop chat nhu carbon monoxide (CO), carbon

dioxide (CO2), mudi carbonate (CO§‘ ), cyanide (CN"™), carbide (CaC>),...)
- Hod hoc hitu co 1a nganh hoa hoc chuy@n nghién ctru cac hop chét hitu co.
- Hop chit hitu co: Hydrocarbon va dan xuat ctia hydrocarbon.

II. PHUONG PHAP TACH VA TINH CHE HQP CHAT HU'U CO

Chung cit

Chiét

Két tinh

Sat ki cot

Nguyén
tic

Chung cat Ia
phuong phép tach
chit dwa vao su
khéac nhau vé nhiét
dd so6i cua cac chét
trong héon hop &
mot 4p suidt nhat
dinh.

Chiét 1a phuong
phép dung tach biét
va tinh ché hén hop
céc chit dua vao su
hoa tan khac nhau
cua chung trong hai
dung modi khéng
tron 1an vao nhau.

Két tinh 14 phuong
phdp tach biét va
tinh ché hon hop
cic chéat ran dya
vao d0 tan khac
nhau va su thay
doi
chung theo nhiét
do.

d0 tan cua

Sac ki cot 1a phuong
phap tach biét va tinh
ché hdn hop cac chat
dua vao su phan bd
khac nhau cia chung
gitta pha dong va pha
tinh.

Cach
tién
hanh

Khi ting nhié¢t do
ciia hon hop gdom
nhiéu chét long co
nhiét do soi khac
nhau, thi chat nao
c6 nhiét do soi
thap hon thi s& bay
ra trudc. Dung
sinh han lanh s€
thu dugc chét
long.

Dung mot dung méi
thich  hop  dé
chuyén chat can
tach sang pha long
(goi 1a dich chiét).
Chat dich chiét, giai
phong dung moi sé
thu dwgc chit can
tach.

Dung mot dung
mdi thich hop hoa
tan chit can tinh
ché & nhiét do cao
tao dung dich bao
hoa. Sau d6 lam
lanh, chéat ran s&
két tinh, loc, thu
duogc san pham.

Cho hén hop can tach
1én cot sit ki, sau do
cho dung moi thich
hop chady lién tuc qua
cot sic ki. Thu duoc
cac chét hitu co duoge
tich ra ¢ tung phan
doan khac nhau sau
khi ra khoi cot sic ki.
Loai bo dung moi dé
thu dwugc chit can
tach.

Van

dung

Chung cit thudng:
dé tach cac chat
long & nhi¢t do so1
khac nhau.

Phuong phéap chiét
long — long: dé tach
lay chat hiru co &
dang hdn hop 16ng.
Phuong phap chiét
long — ran: dé tach
ldy chat trong hdn
hop rén.

Phuong phap két
tinh: dé tich va
tinh ché cac chat
ran.

Str dung phuong phap
sit ki co thé tach
duoc hon hop chua
nhiéu chat khac nhau.

III. CONG THUC PHAN TU HQP CHAT HU'U CO

Cong thirc tong quat

Cong thirc don gian nhat

Cho biét cac nguyén tb co trong hop chat hiru

CcO

Cho biét: ti 1€ to1 gian ctia s6 nguyén tur cac

nguyén t6 c6 trong phan tir

CxHyOz

CquOI’

CxHyOz = (CquOr)n
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Trong do: p, q, r la cac sO nguyén toi gidn; X, y, z, n 1a cac sO nguyén duong |

IV. CAU TAO HQP CHAT HUU CO
- Trong phan tir hop chit hitu co, cac nguyén tir lién két v6i nhau theo dang hoa tri va theo mot thir tu
nhat dinh. Thit tu lién két d6 duoc goi 1a ciu tao héa hoc. Cong thirc biéu dién cach lién két va thir tir
lién két gitra cac nguyén tir trong phan tir goi 1a céng thikc ciu tao.

- Pong phan céu tao gdm ddng phin mach carbon, dong phin nhém chirc va dong phén vi tri

nhom chirc.

- Pong ding 13 nhitng hop chit c6 tinh chat hoa hoc twong ty nhau nhung ¢ thanh phan phan tir hon
kém nhay mot hay nhiéu nhém CHa.
TOM TAT PONG PHAN - PONG PANG

CTPT CTCT Tinh chat
Chit dong dang Khac nhau mdt hay Tuong ty nhau Tuong tu nhau
nhiéu nhém CHa
Chit dong phan Gidng nhau Khéc nhau Khéc nhau

Chuong 4: HYDROCARBON

Cong thirc tong quat hydrocarbon: CnHan+2-2k ( k 14 d9 bat bio hoa)
- Néu k = 0 => alkane: CnHzn+2 (n>1)

- Néuk=

1=>c6 1 C=C => alkene: CnH2n (n>2)
- Néuk =2=> ¢6 1 C=C=> alkyne: CnHzn-2 (n>2)

Chu dé 1: ALKANE

I. KHAI NIEM, PONG PHAN, DANH PHAP
1.Khai niém va cong thirc chung

- Alkane 13 hydrocarbon no mach hd chi chira lién két don (lién két 6) C — H va C — C trong phén tir.
- Cong thtrc chung cua alkane: CpHzn+2 (n > 1)
2. Pong phin: Tinh nhanh s6 dong phan: 2"-4+1 (3<n<8)

Ankan chi c¢6 dp mach carbon; CsH1o c6 2dp alkane; CsHi2 c6 3dp alkane; CsHia ¢6 5 dp ; C7H16 €0 9

dp.
C4H1o c6 2dp alkane CsH14 €6 5 dp alkane C7H16 ¢6 9 dp alkane
c-C-C-C c-c-c-Cc-Cc-C c-c-c-Cc-Cc-Cc-cC
C—Cll—C C—Cll—C—C—C 1 nhanh
c—c—Cc—Cc—Cc—C
C C |
CsHi2 ¢6 3dp alkane Cc—C—C—-C—-C ¢
c-c-c-c-cC & C—C—C—C—C—C
C—C—C—C c
¢ C=—¢=C c—Cc—Cc—Cc—C
C C &
C |
C C|: C CI: c
| C— ? c—C
C
C
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2 nhanh ? 3 nhanh
C—C—C—C—-C c—Cc—Cc—C—C C
Ll ! cboc
c—c—c—c—C ? c C
C © : c—C—C—C—C
¢
3. Danh phap

a. Alkane khong phan nhanh (chi goi theo danh phdp thay thé UIPAC)
P/s: UIPAC (International Union of Pure and Applied Chemistry)
Tén alkane = Phan nén (Chi sé lwong nguyén tir C) + ane

S6 C | Cong thirc Cong thirc cAu tao alkane Phan Tén Céch
phén tir nén | alkane | nhé

1 CH4 CH4 meth - | methane | Me
2 | CaHs HsC-CH3 eth- | ethane | Em
3 | CsHs H3C-CH2-CH3 prop - | propane | Phai
4 | CsH1o H3C-CH2-CH2-CHs but- | butane | Bon
5 | CsHyp H3C-CH,-CH2-CH2-CHs pent - | pentane | Phan
6 CsHi4 H3C-CH»-CH32-CH2-CH2-CH3 hex - hexane | Hoéa
7 C7Hzs H3C-CH2-CH2-CH2-CH>-CH2-CH3 hept- | heptane | Hoc
8 CsHis H3C-CH2-CH2-CH2-CH2-CH2-CH2-CHjs oct - octane | O
9 | CoH2o H3C-CH2-CH2-CH2-CH2-CH2-CH2-CH2-CHs non- | nonane | Ngoai
10 | CioH22 H3C-CHa-CH2-CH2-CH2-CH2-CH2-CH2-CH,-CHs | dec- | decane | Pong

b. Alkane mach nhanh

- Gbc alkyl: Phan con lai sau khi 1ay di mot nguyén tir H tir phan tir alkane (CnHzns+1)

alkane —™ 5 Géc alkyl
CnH2n+2 CnH2n+l'

Tén gbc alkyl = Phin nén (chi sb6 lwgng nguyén tir C) + yl

Alkane s;)I Ii(/)lc Cong thirc goc alkyl Tén thwong goc alkyl | Tén thay thé goc alkyl
CHa CHs- methyl methyl
C2Hs H3C-CH:- hoac CzHs- ethyl ethyl
CsHg CH3-CH2-CHz- propyl prop-1-yl
CH3—(|:H - isopropyl prop-2-yl
CH
3 hoidc
CH3CH(CHs)-
CaH1o 4 CH3-CH2-CH2-CH>- butyl but-1-yl
CH3—(|:H—CH2— Isobutyl 2-metylprop-1-yl
CHs
hoac CH3-CH(CHj3)-CH,-
CH3—CH2—C|ZH— s-butyl but-2-yl
CH:  hodc CHa- hodc sec-butyl
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CHz-CH(CHs)-

CHs t-butyl 2-metylprop-2-yl
CH3—C|Z— hodc tert-butyl
CHy hoac
(CHgs)sC-
CsHa12 Co8 CH3CH2CH>CH>CH>- Amyl pent-1-yl
nhung CH3—(|3H—CH2— CHy— isoamyl 2-metylbut-1-yl
ce:}n nhé 3 CH;
goe Hoiic CHa-CH(CHz)-CH-
CHo-
cl:H3 Neopentyl 2,2-dimetylprop-1-yl
CHg-C—CH,—
CHs

HOé.C CHs-C(C H3)2-C H,-

% Alkane mach nhanh gom alkane mach chinh két hgp v6i mot hay nhiéu nhanh
> Tén Alkane mach nhanh = S6 chi vi tri mach nhanh — Tén nhanh + Tén alkane mach chinh
Chay :

e Mach chinh 1a mach chira nhiéu C va nhiéu nhanh nht.

e Panh sb sao cho nhanh c6 vi tri nhé nhat (nhiéu nhanh thi tong vi tri nhanh nho nhat).

e Néu c6 nhiéu nhanh khac nhau, go1 tén nhanh theo chir céi a,b,c,...

e Néu cb 2,3.4,... nhanh giéng nhau thi dung chir di (2), tri(3) , tetra (4)...

e Khi carbon sé 2 (tinh theo mach chinh) ¢ 1 nhanh CH3 => goi is0 va tinh toan bo C trong
phén tu.

e Khi carbon s 2 (tinh theo mach chinh) ¢ 2 nhanh CHz => goi neo va tinh toan bd C trong
phan tir.

Vi du:
CH3
1 21 "3 4 5
CH3—C—|CH—CH2—CH3

[
CHj CaHs 3-ethyl-2,2-dimthyllpentane
IL. TINH CHAT VAT Li
- O diéu kién thuong cac alkane tir :
+ C1 — C4 va neopentane ¢ trang thai khi (khi methane, khi trong binh gas : propane, butane)
+ Cs (trir neopentane) — Ci7 : 1a chat long , khong mau (xang, dau....)
+ Tir C1s trd di O trang thai rdn, mau (nén sap, nhya duong,...)
- Nhiét do soi cua alkane ting dan theo chiéu ting sd luong nguyén tir C, cac Alkane phan nhanh c6
nhiét do soi thip hon so v&i dong phan Alkane mach khong phan nhéanh.
=> Methane (CHa) ¢6 % thap nht.
- Alkane khong tan hodc it tan trong nudc va nhe hon nudc, tan tbt trong cac dung mdi hitu co.
I11. PAC PIEM CAU TAO
- Phén tir Alkane chi chira lién két C — H va C — C 14 lién két 6 bén vimng va kém phan cuc.
=> Phén tir Alkane hau nhu khong phan cuc va tuong ddi tro vé mat hoa hoc & nhiét do thuong.
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- Mbi C nam & tam tir dién déu ma 4 dinh 1a cac nguyén tir hydrogen hodc carbon khac, goc lién két

(C-C-C ; C-C-H ; H-C-H) déu gan bang 109,5°.

109.5' 109 pm

111 pm |

153 pm

Mo hinh phan tir methane M5 hinh phan tir ethane

IV. TINH CHAT HOA HQC

- Alkane chi gdm cac lién két don C — C, C — H bén vitng nén tro vé mit hoa hoc, alkane khong tac

dung véi acid, dung dich base va chét oxi hoa.

- Phan tmg dic trung cia alkane gdm phan tng thé, phan (mg tach va phan tng oxi hoa.

1)Phan ng thé (dic trung)
- Phan tng thé halogen (Clz, Br /askt) — Dén xuat Halogen
H X
//(l:\ £ X—X —>a”T ;ang —F v HX
X =Cl, Br
Phan tng téng quat
CnHan+2 + aClz —** 5 CrH2n+2-aCla + aHCI
-Methane + Cl (phan tng nbi tiép theo sach gido khoa)
-Methane + Cl2 (phan ting nbi tiép theo sach gido khoa)
CH4 + Clp—& CHsCl + HCI
chloromethane
CHsCl + Cl,—* CHCl, + HCI
dichloromethane
CHJCl, + Cl,—2& CHCI; + HCI
trichloromethane (carbon tetrachloride)
CHCls + 4Cl,—— CCl4 + HCI
tetrachloromethane (chloroform)
CH3—CHCI-CH3 + HclI
| TR 57% 2-chloropropane

as
CHg-CHz-CHg + Clz—

CH3—CH2—CH2C| + HCI
A20%4  1_rhlaranranana
- Bac C* =56 C gin tryc tiép voi C*.
- Tir C3Hs trd 1én, phan tmg tao ra nhiéu san pham thé va tuén theo qui tic
“ Uu tién thé H ¢ C bac cao lam san pham chinh”,

2) Phan trng tach
a) Dehydrogen: tach 1 phan tir Hz (tach lién két C-H) => tao alkene

CnH2n LN CnH2n +H2
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Alkane Alkene
Vi du: CH,-CH,—* 5 CH,=CH,+H,
=>Piéu ché alkene tir alkane giit nguyén mach C.
b) Cracking: bé giy mach carbon (tach lién két C-C va C-H) => tao alkane, alkene mach ngén hon.
CnHansz —9% 5 CrmHame2 + CgH2qg (n=m+ Q)
Alkane (3C.") Alkane méi Alkene
—» CoHy + C7H46

crackin
CoHao g

> C3Hs + CgHug

_>C4H8 + C5H12

=> Ung dung trong cong nghiép loc dau.

¢) Reforming (tach lién két C-C va C-H) => tir alkane khong nhanh tao alkane mach nhanh va cac
hydrocarbon mach vong (khong ddi s6 C va t% khong d6i dang ké)

- Phan Gng reforming

N~ reforming

Qué trinh reforming dugc (mg dung trong cong nghiép loc ddu dé 1am tang chi s6 octane clia xang va
san xudt cac arene (benzene, toluene, xylene) lam nguyén liéu cho tong hop hiru co.

3) Phan wng oxi héa

a) Phan wng oxi héa hoan toan = Phan wng chay

- Khi tiép xuc v6i oxygen va co tia lira khoi mao, alkane bi d6t chay tao thanh khi carbon dioxide, hoi
nudc va giai phong nang lugng.

CnHan+2 + 3n2+102 Y 5 nCO2+(n+1)H.0

Vi du:
CHa(g) + 202(g) —— CO2(g)+2H20(g) A H,, =-880kJ/mol
CsHs(g) + 502(g) —— 3C02(g)+4H20(g) A H’,, =-2216 OkJ/mol

- Phan tng d6t chay alkane toa nhiét ding lam nhién liéu, cung cp nhiét dé sudi 4m va nang luong
cho cac nghanh cong nghiép.

98

- Khi d6t chay alkane thi: Ni,07 Neo, =>Malkene=My o ~ Mo,

b) Phéan trng oxi héa khong hoan toan

-0 nhiét d0 cao, c6 mat xuc tac, alkane bi oxi hda cat mach carbon bdi oxygen tao thanh hdon hop
carboxylic acid

RCH:2 - CH2R’ + ;OzﬁRCOOH + R°’COOH + H20
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- Cic acid béo mach dai dung dé san xuit xa phong va cac chét tiy rira dugc diéu ché bang phuong
phap oxi héa cit mach cac alkane C25 — C35
- Chay khong hoan toan tao C hodac CO

Cahio + %oz—‘°—>4co +5H,0

CaHio + 202t—0>4c +5H,0

=>Tao C hoic CO gy 6 nhiém moi trudng

V. UNG DUNG

- Khi thién nhién (chu yéu CHg) va khi ddu mo 1a nhién liéu dugc st dung rong rii trén thé giéi. Ching
duogc sir dung 1am nhién liéu trong san xuit (phan bon urea, hydrogen va ammonia.) va doi song.

- LPG (Liquefied Petroleum Gas) thuong pham chira propane CsHs va butane CsHao .

- Céc alkane long dugc su dung lam nhién li€u xang, diesel va nhién liéu phan luc (jet fuel)....

- Céc alkane C6, C7, C8 1a nguyén liéu dé san xuit benzene, toluene va cac dong phan xylene.

- Cac alkane tir C11 dén C20 (vaseline) duoc dung lam kem dudng da, sap né, thuéc md. Cac alkane tir
C20 dén C35 (paraffin) duoc dung lam nén, sap....

Khi thién nhién Khi binh gas Xing diu
VI. PIEU CHE
a. Phwong phép diéu ché alkane ¢ thé khi trong cong nghiép
- Nguyén liéu: Khi thién nhién, khi ddu mo.
- Phuong phap: Loai bo hop chat khong phai hydrocarbon (dic biét 1a HoS va CO2) — Nén lai ¢ dang
long — Khi mo dau héa long (LPG) va khi thién nhién hoa long (LNG)
b. Phwong phap diéu ché alkane & thé 16ng, rin cong nghi¢p
- Nguyén li¢u: Dau mo.
- Phwong phap: Chung cit phan doan — Thu dugce hdn hop cac alkane c6 chiéu dai mach C khac
nhau ¢ céc phan doan khéac nhau.
- Khi ngung tu thudng dugc ché bién thanh xing.
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Chung cat
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DAU THO) Chimg cét dudi ! crackinh ‘
ap sudl thudng j—

Chung cat
dudi ap
sudtthdp | Nhua dudng (Atphan)

So @6 chung cit ddu mé

VIL. O NHIEM KHONG KHi DO PHUONG TIEN GIAO THONG
1. Céc chat trong khi thii ciia phwong tién giao thong giay 6 nhiém khong khi

Qua trinh chay cua xang, dau diesel trong dong co cac phuong tién giao thong tao ra san pham
cudi cung 1a CO, Khi niy 1a nguyén nhan chinh gy hi¢u tmg nha kinh lam Trai Dat néng 1én. Néu
xang, dau diesel chay khong hoan toan, thiéu oxygen thi tao ra khi CO, VOCs (cac hop chat hitu co dé
bay hoi nhu fomaldehyde, benzene, toluene,...) va cac hat bui den chura cac hop chét arene da vong rat
ddc. Nhién liéu chira sulfur khi chay sinh ra cac oxide cua sulfur SOx. Ngoai ra qua trinh chay tao nhiét
d6 cao khién oxygen va nitrogen trong khong khi phan tmg véi nhau, tao thanh cac loai oxide cua
nitrogen NOx. Céc chat nay gay 6 nhiém méi truong khong khi.
2. Mt s6 bién phap han ché 6 nhiém méi treong do cic phwong tién giao thong

» St dung nhién li€u chay sach: Dé bao vé stre khoé con nguoi, trong ti€u chuan nhién liéu c6 yéu
cau nghiém ngit vé chi s6 octane(1) dbi v6i xing va chi sb cetane (2) ddi vdi diesel. Ngoai ra con co
yéu cau vé ham lugng kim loai nang.

- Pbi v6i xing, co yéu cau vé ham lugng benzene. Theo tiéu chuan EURO 4 va EURO 5 , ham
luong benzene phai nhé hon 1% vé thé tich.

- P6i voi nhién liéu diesel, ¢6 yéu cau vé ham luong sulfur va ham lugng arene da vong. Theo tiéu
chuan EURO 4, ham luong sulfur phai dudi 50 mg/kg va theo EURO 5 phai dudi 10mg/kg. Theo tiéu
chuan EURO 4 va EURO 5, ham luong arene da vong PAHs phai duéi 11%.

» St dung nhién liéu sinh hoc nhu xang pha thém ethanol (ES5, E10,..), biodiesel. Ethanol vira la
phu gia ting chi s6 octane vira 1a nhién liéu chay sach. Biodiesel 1a methyl ester ctia cac acid béo trong
dau m& dong thuc vat phi thyuc phém, nhién li€u nay c6 chi s6 cetane cao, khong chura sulfur va arene.
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>  Sir dung cac phuong tién giao thong tiét kiém ning luong va chuyén doi sang cac loai dong co
dién.
BO CHUYEN DOI
XUC TAC KHI THAI

- Pua chat xuc tac vao ong xa cua dong co dé tang
hi¢u suat dot chay, gidam céc tac hai cta khi thai ra
moi truong

Khi thai CO2

May phat — i\
dién
Biogas h-

Phan thai

- Str dung xang Es, dé giam sy phu thudc vao nguén - Tang cudng sir dung khi biogas
nhién liéu hoa thach.

- T6 chirc thu gom va xur li dau can.

Chu dé 2: HYDROCARBON KHONG NO
I. KHAI NIEM, PONG PHAN, DANH PHAP
Hydrocarbon khéng no la nhitng hydrocarbon trong phén tir c6 chira lién két doi, lién két ba ( goi
chung 12 lién két boi ) hodc ddng thoi ca lién két doi va lién két ba.

ALKENE : CaH2n (n >2) ALKYNE: CnH2n-2(n >2)
1.Khéi | La cac hydrocarbon khong no, mach ho, cé6 | La cac hydrocarbon khong no, mach ho, co6
niém | chira mot lién két d6i C=C trong phén t. chira mot lién két ba C=C trong phén tir.

Vi du: C2Hs, C3Hs, CsHs,.. Vi du: CoH2, C3Ha, CsH,..
2. - P6ng phén ciu tao : - Pbng phén cau tao :
Pong | + Dong phan vi tri lién két boi (C4 tro di) + Dong phan vi tri lién két boi (C4 tro di).
phan | + Pong phan mach C: Tir C4 tro di + D‘éng phan mach C: Tu C5 tro di

- Ddng phan hinh hoc (dphh) : ¢6 - Bong phan hinh hoc : khong c6

*Tinh nhanh sé dpct = 2"~ *+(n-2) Vidu 1: C4Hs c6 2 dong phén alkyne

véi (3<n<6) HC=C-CH, -CH,
Vr . , A . R A
‘1 du 1: C4Hg c6 3 dp cau tao; ké ludn dphh CH,-C=C-CH,
a4
CH2=CH - CH2- CH3s
CHs - CH = CH - CHz (c6 dphh)

Vi du 2: CsHs c6 3 dong phan alkyne
HC=C-CH2CH.CH3
HC=C-CH(CH3)-CH3

CH3-C= C-CH2CH3
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CH2: C—CH3
CHg3

Vi du 2: CsHio c6 5 dp céu tao; ké ludn
dphh1a 6

*Piéu kién alkene c6 dong phan hinh hoc 13 mdi carbon mang ndi d6i phai ndi véi 2 nguyén
tir hodc nhom nguyén tir khac nhau.

Alkene tong quat Piéu Kkién c6 dong phan hinh hoc
a c -a#bvac#d (ab,c,d: nguyén tor hoac nhém
AN - nguyén tr)
c—C \ < \ L LA A
e . - (ava c hoac b va d co thé giong nhau)
b d

- Néu mach chinh & cung mot phia cua lién két doi, goi la déng phan cis.
- Néu mach chinh & hai phia khac nhau cua lién két doi, goi la déng phan trans.
Vi du: But-2-ene co dé)ng phan hinh hoc.

mach chinh
H3C N o ,}CH3 H3C\\‘\‘;.__._\/ H
H N H H CHs

£ ==189C, £ =4'C t =-106 °C, t\{ i

"o nc

cis - but-2-ene trans - but-2-ene
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3 Danh phap thay thé clia Alkene, Alkyne

phap tén nhanh

Danh 1" g4 chi vi tri nhanh - | [ tén mach chinh
(Phan nén)

(néu c6 nhanh)

+ Luwu y Khi goi tén alkene va alkyne
- Chon mach carbon dai nhat, c6 nhiéu nhanh nhét va c6 chira lién két boi lam mach chinh.
- Panh s6 sao cho nguyén tir carbon c6 lién két boi co chi s6 nho nhat.

- Dung chit s6 (1,2,3,..) va gach ndi (-) dé chi vi tri lién két boi.
- Néu alkene hodc alkyne c6 nhanh thi can thém vi tri nhanh va tén nhanh trudc tén cla
alkene va alkyne twong ung voi mach chinh.
TEN MOQT SO ALKENE VA ALKYNE

Vi, tri lién
két boi

(tir C>4)

ene (alkene)
yne (alkyne)

CHy=C—CH,-CHs
CHs

CHz~C=CH-CHg
CHs

CH,=CH—CH—CHs

Hs

2-methylbut-1-en

2-methylbut-2-en

3-methylbut-1-en

S6 C | Cong thirc alkene Tén alkene Cong thirc alkyne | Tén alkyne

2 H.C=CH: ethene HC=CH ethyne
(ethylene) (acetylene)

3 H.C=CH-CHs propene HC=C - CHs propyne
(propylene)

4 CH2=CH- CH;-CHg3 but -1 -ene HC= C-CH,-CH, but-1-yne
CHs-CH = CH-CH3 but - 2 - ene _ but-2-yne
CH,—C—CHs methylpropene CH,-C=C-CH,

CHs3

5 CH;=CH-CH2-CH:CHs | pent-1-ene HC=C-CH.CH:CHs | pent-1-yne

CH3-CH=CH,-CH,CHj3 pent-2-ene CHs-C= C-CH:CH3 pent-2-yne

HC=C-CH(CHs)-CHs

3-methylbut-1-yne

II. PAC PIEM CAU TAO ETHYLENE VA ACETYLENE

ETHYLENE

ACETYLENE

- Céac nguyén tir trong CoHs déu thudc mot mit

phang.
-Liénkét d6i C=C gdbm 1 o va 1 .
H 1213 H
C=C
-
H 133 9pmH

{ by
N ¥ Lo
> 3

108.7 pm

Mo hinh dang rdng M hinh dang dic

- Céc nguyén tir trong CoHz déu nam trén mot
duong thing, goc lién két £ CCH = 180°,
- Lién két 46i C=C gdbm 1 o va 2 .

106,0 pm

<>
H—C=C—H

<>

120,3 pm

a )
[ w N :

M6 hinh dang réng M5 hinh dang dic
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III. TINH CHAT VAT Li
- Nhiét do s6i, nong chay cua alkene va alkyne gin giéng alkane nhung thip hon alkane cung s6 C.
- Nhiét do soi, nong chay cua alkene va alkyne ting dan theo sb C do ting khdi luong phan tir va luc
tuong tac van der Waals.
- Khong mui nhe hon nudc, rét it hodc khong tan trong nudc, tan trong dung méi khong phan cuc nhu:
chloroform, diethyl ether,...
- O diéu kién thuong alkene va alkyne c6 s6 C
+ Cy- Cy: trang thai khi (trir but-2-yne).
+ Cs5-Cy7: trang thai 16ng.
+ Cig tro 1én: trang thai ran.
IV. TINH CHAT HOA HQC CUA ALKENE VA ALKYNE

Lién két 7 kém bén dé phan ing => trung tim phan tng ciia alkene va
alkyne & lién két bgi va phan ing dac trung la phan ing cong.

\ 1o / 2T
/C C C C
TCHH ALKENE ‘ ALKYNE
1. Phan | Alkene va alkyne cong dugc: hydrogen (H2); halogen (chlorine: Clz, bromine : Bry);
ung hydrogen halide HX, X = Cl1,Br,]); nudc (hydrate hoa).
cong
a.Céng | Dung mot trong cac chat xuc tac: Ni,Pd, | - Ding xtc tac: Ni => tao alkane
:yd roge | Pt, dun nong, ap suéth:io. CH, , +2H, Nit'p CH,
CnHZn + HZ l’—,p)CnHZn+2 Alkyne Alkane
(hydroge |\ Alk .
n héa) ene ane CH= CH+2H, N2 ,CH,-CH,
CH,= CH, +H, —~*—CH,-CH, - Dung xuc tac: Lindlar => tao alkene
CnH2n-2 + HZ M)CHHZn
Alkyne Alkene
CH= CH+H, =" ,CH =CH,
P/s:  Lindlar = Pd, CaCO3s/BaSOs
Pb(CH3sCOO)2/quinoline (chit 16ng khong mau
c6 cong thuc CoH7N) do nha bac hoc Herbert
Lindlar tim ra
b.Céng | Alkene lam mat mau dung dich bromine | Alkyne 1am mat mau dung dich bromine
halogen | CH,= CH, + B, —>CH,Br-CH, Br | CH= CH+ Br,——> CHBr= CHBr (1)
(h,alogen 1,2-dibromoethene
hoa)

CHBr = CHBr + Br, —— Br,CH - CHBr; (2)
1,1,2,2-tetrabromoethane
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CH= CH+ 2Br,—— Br,CH - CHBr, (3)

¢.Cong | CH,= CH, + HBr—— CH,-CH, Br CH= CH+ HBr—— CH, = CHBr
hy:rlqge bromoethane bromoethene
n halide
CHs—CHBr=CH; | CH, = CHBr + HBr—— CH, - CHBr,
. 2-bromopropane ]

CHy=CH—CHg +HBr (saf phan chinh) 1,1-dibromoethane
CHBr-CH;-CH; | CH= CH+ 2HBr—=—CH, - CHBr,
1-bromopropane CH,=CBr—CHs
(saf phaén phuj : 2-bromopropene

HC=C—CH; +HBrLl oromoprep
(sab phaen chinh)
CHBr=CH-CHjs
1-bromopropene
(safi phaén phuj
CH3—CBry,—CHs
_ 1:2 2,2-dibromopropane
=C— 2
HE=C—CHg  2HBr (safi phan chinh)
HBI’Q—CHZ—CHg
1,1-dibromopropane
(sai phaén phuj
d.Phan | Alkene + H20 => tao alcohol -Alkyne chi tac dung vai H20 theo ti 1€ mol 1:1
y PO, & \ . I ;
mAzg CH,=CH, +H,0 %" _, CH,-CH,0H Vlakchl C‘O e;c?‘iylelliet H20 tao aldehyde, cac
con’g **Quy tic Markovnikov: Phian tng alkyne con far tao ez one.
; Hg™* ,H,S0, " _
n;“;i ‘ cong mot tic nhan khong dbi xung HX | CH= CH+H,0 ———=~—[CH,=CH-OH]
E]g; %€ | nhu HBr, HCI, HOH,..vao lién két bdi, | — CH,-CH=0 vinyl alcohol
) nguyén tr hydrogen s€ uu tién cong vao ethanal

nguyén tir carbon c6 nhiéu hydrogen hon HE2* HuSO, . 10

va X s& cdng vao nguyén tir carbon c6 it | CHs"C=CH + H0 SRUASA >|E3H3—CI3=CH2

hydrogen hon. OH

=> P/s: —> CHs—ﬁ—CHs propen - 2 - ol

- Alkene, alkyne khong dbi xung _ O

laAlkene, alkyne c6 2C khong no khong  dimethy! ketone g

\ A Khi viét phuong trinh hoa hoc thi viét :
cung bac. N \

- Cach nhé quy tic Markovnikov: CH= CH+HZOM>CI{3-CH=O

Alkene, alkyne + HX => thi X vao C _ Hg™ 1,50, £*

khong no bic cao 1am san pham chinh. CH=C-CH,+H,0 CH,COCH,

2 2. Phan @ng trung hop alkene |4 qua | 2. Phan ing cia alk-1-yne voi AgNO3s/NH3

trinh cong hop lién tiép nhiéu phan tir
alkene gidng nhau hodc twong tu nhau
(goi 1a monomer) tao thanh phén tir co
phan tir khdi 16n ( goi 1a polymer).

t% xt, p
N CHy=CHy———> ‘<CH2—CH24);I

ethylene
polyethylene (PE)

Céc alkyne co lién két ba & ddu mach c6 kha

nang tham gia phan g vé1 dung dich AgNOs

trong NH3 tao két tia. Phdn itng nay ding

nhén biét alkyne dau mach.

- Chi actylene thé 2 H béi 2 Ag

HC = CH+2AgNO, +2NH, — AgC= CAg | +2NH,NO,
(ket tia vang)

Hoic viét dang phire
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©, xt, p HC=CH + 2[Ag(NH,),JOH —>AgC=CAg! +4NH,+2H,0
n CH2:CH : i CHZ_CH diamminesilver (I) hydroxide silver acetylide
Cl, H Cl,H (Thudc thi Tollens)
3 3/n - C4c alk-1-yne khac thé 1 H béi 1 Ag
propylene olypropylene (PP)
, Polypropy RC = CH+AgNO, + NH, —> RC=CAg | +NH,NO,
n : h¢ 5o trung hop. RC=CH + [Ag(NH,),]JOH — RC=CAg! +2NH,+H,0
3.Phan | a) Oxi héa khong hodn toan = mat mau | a) Oxi héa khong hoan toan = mat mau thuoc
tng oxi | thudc tim KMnO4 (potassium | tim KMnOs (potassium permanganate)
hoa permanganate) 3HC = CH+8KMnO4— 3KOOC-COOK +
3CH2=CH2+2KMnO4+4H,0 — 2KOH + 8MnO2{ +2H:0
3HO-CH2CH2-OH+2MnO2 | +2KOH
ethylene glycol
b)Phan ung oxi hoa hoan toan = phan | b)Phdn ung oxi hoa hoan toan = phan ung
g chdy => téa nhiéu nhiét. chdy => téa nhiéu nhiét.
0 3 _1 0
CI’IHZFI +3?n02 t—)nC02+nH20 CI']HZI']—2+ n2 02 ! >nC02+(n —1)H20
C2Ha(g)+302(g) —— 2C0O2(g)+2H20(g) | 2C2H2(g)+502 —— 4C0O2(g) +2H20(g)
0 _
AHY, = -1411K) A M, = -2602kJ
V. PIEU CHE
ALKENE ALKYNE
1.Trong | Dehydrate ethanol => ethylene C2Hs | Calcium carbide + H.O => Acetylene C2H:
phor‘}\g thi CZHSOH H,SO,.t 3 C2H4 + Hzo CaC2+H20—>C2H2+Ca(OH)2
nghiém
2.Trong - alkene C2-C4 dugc diéu ché bang | Nhiét phan methane & 1500 °C , lam lanh nhanh.
cong.JA cth crac!qng alkane trong cac nha 2CH, 1500°C, L.Ln CoHy +3H,
nghiép. may loc dau.
CisHaz —2oe— 2C2Ha+CsHs +CsHas
- Dehydrogen céc khi dau mo (ethane,
propane va butane.
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Dungdich
NaOH dac

Dung dich
NaOH dac

Dicéu ché va thir tinh chit cia acetylene trong phong thi nghiém
VI. UNG DUNG
- Tong hop polymer nhu : polyethylene (PE), polypropylene (PP) => ly, cbc, ta nhya,...
- Ethylene, Acetylene kich thich hoa qua mau chin. Acetylene diéu khién qua trinh sinh mu ciia cay
cao su,...
- Toéng hop cac polymer nhu : poly(vinyl alcohol), poly(vinyl acetate),..=> lam bao bi, keo dan, mang
dém.
- Acetylene chay téa nhiéu nhiét => lam dén xi oxygen-acetylene dé han, cat kim loai.
- San xuat dugc pham
- Cong nghiép hoa chit : san xuét alcohol, aldehyde, ethylbebzene, cumene,...
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Chét déo PE, PVC, ...

Nguyén liéu cho ‘ b
o0ng nghie hoa hos Dung moi ' Acidhifa co

Dén xi 3& han, cét kim loai

1

ACETYLENE |

| ﬁ P
0\ «j't’

To sgi téng hap

Chii dé 3: ARENE (HYDROCARBON THOM)

I.KHAI NIEM, PHAN LOAI, DANH PHAP

1. Khai niém

- Arene con goi 13 hydrocarbon thom 1a nhitng hydrocarbon trong phén tir ¢6 chita mot hay nhiéu vong
benzene ©

2. Phén loai: gdm alkyl benzene va hydrocarbon thom khac:

- Alkyl benzene : ChHzn-6 (n>6).

- Hydrocarbon thom khac gém styrene va naphtalene

3. Danh phap

Mot s arene, gbc aryl thuong gip c6 cong thirc cau tao va tén goi nhu sau:

Cong thirc | Cong thirc ciu tao Tén thong | Tén hé thong Tén ban hé thong
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phan tir | | thwong
ALKYL BENZENE
CsHs @ © @ benzene benzene
X hoac
C7Hs toluene methylbenzene
CH;
CsH1o : CH,—CHg; ethylbenzene
CH; 0 -xylene 1,2-dimethylbenzene | o-dimethylbenzene
©/CH3
CHs; m -xylene | 1,3-dimethylbenzene | m-dimethylbenzene
©\CH3
CHs; p -xylene 1,4-dimethylbenzene | p-dimethylbenzene
CH3
HYDROCARBON KHAC
CsHs styrene vinylbenzene
CH=CH,
CioHs naphthalene

II. PAC PIEM CAU TAO CUA BENZENE

Phan tir Benzene c6 6 nguyén tir carbon tao thanh hinh luc giac déu, tit ca cac nguyén tir carbon va
hydrogen déu nam trén mot mat phang, c6 goc lién két bang 120°, d6 dai lién két carbon- carbon bang

139 pm.

Cong thirc cAu tao benzene ; M5 hinh phén tir benzene
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Dé don gian benzene thuong duogc biéu dién boi cac kiéu cong thire dudi dy:

0.0,,0

I11. TINH CHAT VAT LY VA TRANG THAI TU NHIEN
- Benzene, toluene, xylene, styrene ¢ diéu kién thuong 13 chit 1ong khong mau, trong sudt, dé chay va
c6 mui ddc trung. Naphthanlene 1a chit rin mau tring, c6 mui dic trung (c6 thé phat hién & ndng do
thap).
- Céc arene khong phan cuc hoac kém phan cyc nén khong tan trong nudc va thudng nhe hon nudc,
tan trong cac dung moi hitu co.
- Céc arene tac dong dén strc khoe cta con ngudi chu yéu théng qua hit thé khong khi bi 6 nhiém, dic
biét & cac khu vuc ¢ nhiéu xe co gidi, khu vuce c6 tram xang dau va noi c¢6 khoi thude 14.
- Benzene, toluen, xylene (dugc goi chung 1a BTX) ¢6 trong ddu mo v6i ham luong thap. Khi chung
cat dau tho thuong nhan dugc phan doan co chira cac arene ndy. Naphtalene va cc arene da vong khéc
c6 trong ddu moé va nhya than da.
IV. TINH CHAT HOA HQC
1. Phan ng thé

Arene c6 thé tham gia phan tng thé hydrogen & vong benzene nhu phan tng halogen héa, Nitro
hoa,..

Quy tiic thé: khi Benzene c6 nhom alkyl cac phan g thé nguyén tir hydrogen & vong benzene
xdy ra dé dang hon so véi benzene va uu tién thé vao vi tri s6 2 hodc sb 4 ( vi tri ortho hodc para).

a. Phan ung halogen hoa
Céc arene tham gia phan ung thé nguyén tir halogen gian v6i vong thom bang halogen ( chlorine,
bromine) ¢ nhiét 6 cao khi ¢6 xtic tic mudi Iron (111) halide

Br
0
@ \ oy PR O + e
bromobenzene
CHj3
Br
CHj
FeBry t° 0 - bromotoluene (40%)
+ Br, 3
- HBr CH3

.
p - bromotoluene (60%)

b. Phan vrng Nitro héa
-Benzene duoc nitro hda béng héon hop HNOs dic va H2SOs4 ddc ¢ nhiét d6 khong qua 50°C
Nitrobenzene dang 16ng mau vang nhat, sanh nhu dau
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NO
H,S0, dic t° 2
+HNO3 dic > + H,0

nitrobenzene

- Toluene duoc nitro hoa tao thanh hdn hop 2 san pham chinh 13 ortho va para-nitrotoluene
CHs

0,
0 - nitrotoluene (59%)

CHjs
o 10
+ HNO3 gge H2504dac p - nitrotoluene (37%)
-H,0
NO,

CH3

CH;

\J

m - nitrotoluene (4%)
NO,

2. Phan wng cong
a. phan ung cong chlorine
Phan tmg cong chlorine vao Benzene trong diéu kién c6 4nh sang tir ngoai va dun nong, san pham
thu duoc la 1,2,3,4,5,6- hexachlorocyclohexane
Cl

Cl I

0
@ . acl, WV
Cl Cl

Cl
1,2:3:4:5:6 - hexachlorocylohexane
b)Phan vng cong hydrogen
Phén mg cong hydrogen vao benzene tao thanh cyclohexane phan tng xay ra & diéu kién ap suét cao
va nhiét do cao, v&i su c6 mit cla cac chét xuc tac di thé nhu platium,Nickel
Phan tmg nay duoc sir dung trong cong nghiép dé didu ché cyclohexane

cylohexane
3. Phén ung oxi hoa
a. Phan ung oxi hoa hoan toan ( phan wng chay)
Céc arene nhu benzene, toluene, xylene dé chéy va toa nhiéu nhiét

298

CeHe(0) + %Oz(g)t—o>6COz(g) +3H,0(g) A HY, =-3272k]
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CeHsCHs + 90, — > 7CO»+ 4H,0

Phuong trinh tong quat: CnHans + 3n2- 3 0,—-

>NCO2+ (n-3)H20

b. Phan irng oxi hoa nhém alkyl

- Do anh huong cia vong benzene, mach nhanh alkyl thuong bi gdy mach ¢ nguyén tir carbon lién
két truc tiép véi vong thom boi cac tac nhan oxi hoa nhuw KMnOs.

- Benzene khong c6 phan tmg 1am mét mau thude tim, ma cac dong diang cia benzene lam mat
mau thude tim.

> MBbi trudng trung tinh dién ra chAm hon méi trudng acid.

CeHsCHs + 2KMnOs ——> CeHsCOOK  + KOH + 2MnO; + H.0
potassium benzene
> Trong moi trudng acid, phan ting xay ra dé hon va cho san pham 1a benzoic acid.
5CeHsCH3 + 6KMnO4 + 9H2504t—0) 5CeHsCOOH  +3 KSOs4 + 6MNnSOs + 14H20

CeHsCOOK + HCl——> CgHsCOOH + 3KCl
V. UNG DUNG
- Arene (chi yéu 1a benzene, Toluene va xylene) 1a ngudn nguyén liéu dé téng hop nhiéu loai hoa chét
va vt lidu hitu co quan trong, c¢6 nhiéu img dung trong doi song.

Ung dung clia arene

Polymer
Benzene Toluene Xylene Naphthalene
Acetone va o ¥
phenol o )
Thuéc nd Diét gian,
cén trung

Polymer, dung méi, thubéc nhuém,
dugc pham, chét déo, to soi téng hop. ...

- Hydrocarbon thom c¢6 trong thanh phan ciia xing, dau (trong xang c6 khoang 5% toluene va khoang
1% -6% xylene). Méc du c6 chi sb octane cao, nhiéu arene lai la tac nhan gdy dot bién té bao (dan t6i
bénh ung thu) nén hién nay ngudi ta c6 xu hudng han ché sy c6 mit ciia ching trong thanh phéan cua
nhién li¢u. Hydrocarbon thom thuong dugc dung lam dung moi dé san xuét son, cao su, cac loai
polymer, myc in, mi phém, duoc phém,...

- Benzene 1a nguyén liéu quan trong dé san xuat cac alkylbenzene sulfonate mach khong phan nhanh
(linear alkylbenzenesulfonate, LAS) 13 thanh phan chinh cta bot giit; san xuét styrene - nguyén liéu

cho ché tao nhua PS (polystyrene) va mot sé polymer khac. Benzene va mot sé hydrocarbon thom
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khac 1a nguyén liéu dau ding dé san xuit thudc trir sdu, chat diéu hoa sinh truéng thuc vat, phim
nhudm...

v" Céch tng xit thich hop voi viée sir dung arene

Arene (chu yéu 1a benzene, toluene va xylene) 1a ngudén nguyén liéu dé téng hop nhiéu loai hoa
chat va vat liéu hitu co quan trong, c¢6 nhiéu tmg dung trong doi sdng.

Tuy nhién, arene 1 nhitng chit doc nén khi lam viéc véi arene can tuan thu ding quy tic an toan.
Benzene la chét lam ting nguy co gdy ung thu va cac bénh khac, vi vay khong duoc tiép xuc truc tiép
v6i hoa chét nay.

Dic biét, cac thude bao vé thuc vat (thuéc trir sau, trr co) thé hé cii 12 din xuét cta benzene déu
c6 tac hai dbi voi strc khoé con ngudi va gay 6 nhim mai trudng, do vay can hét sirc than trong khi st
dung. Khong duoc st dung cc cht da bi cdm nhu DDT (dichlorodiphenyltrichloroethane) hay 666
(1,2,3,4,5,6-hexachlorocyclohexane), thay vao do la nhirng thudc thé hé mai vira hiu qua vira an toan.

Ngay nay, cic nha khoa hoc nghién ctru va dua ra cong nghé tong hop hitu co an toan, than thién
mai truong va hudng dén cac ngudn nguyén liéu ngudn gdc thién nhién.

VI. PIEU CHE
- Trong cong nghiép, Benzene, toluene duge diéu ché tir qua trinh reforming phan doan dau mé chira
cac alkane va cycloalkane C6 - C8.

Vi du:

x1’1ctz’1c,t0E © + 4H, Q xiic tac, £ @ + 4H;

- Ethylbenzene duogc diéu ché tir phan tng gitta benzene va ethylene véi xuc tac acid ran zeolit

. Hz—-CHjs CH=CH,
+ CH2:CH21 H T 4 0
> _Xuc tac, t”
-H,
ethylbenzene styrene

- Naphthalene duogc diéu ché chu yéu bang phuong phéap chung cat nhwa than da

Chi dé 4: ON TAP CHUONG 4

HYDROCARBON
Alkane Alkene Alkyne Arene
CTTQ | ChHons2 (n>1) CnHan (n >2) CnHon-2 (n >2) CnH2n -6 (n >6)
- Mach ho, chi ¢6 - Mach ho, ¢6 1 1ién | - Mach ho, c6 1 lién | - 6 vong benzene
Pic | lién két don. két doi. két ba. - C6 dong phén:
diém | - C6 ddng phan - C6 dong phén: - C6 dong phan: mach carbon cta
cAu tao | mach carbon. mach carbon, vi tri mach carbon, vi tri alkyl, vi tri cac
phin tir lién két doi, dong lién két ba. nhom alkyl....
phén hinh hoc.
Tinh | - Phan tng thé - Phan tng cong (Hy, | - Phan tng cong (Hz, | - Phan tng thé
chét héa | halogen Brz, HX, H20) Brz, HX, H20) (halogen héa, nitro
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hoc - Phan Gng cracking | - Phan tng trung - Phan tng alk-1-yne | hoa).
- Phan ing hop v6oi AgNO3/NH3 - Phan Gng cong (Hz,
reforming - Phan tmg oxi héa | - Phan tmg oxi héa | Clo).
- Phan tng oxi hoa - Phan ng oxi hoa.
- Nhién li¢u: xang, - Tong hop polymer. | - Pén xi oxygen — - Tong hop polymer.
diesel, nhién liéu - Ethylene kich thich | acetylene. - Toluen: san xuét
Ung | phan lyc. hoa qua mau chin. - Nguyén li¢u san thude no.
dung | - Nguyén li¢u: - Nguyén li¢u san xudt hoa chit. - Nguyén li¢u san
vaseline, nén, sap, xuét hoa chit. xuét hoa chit.
san xuat hoa chat
Alkane
- Dau m¢ —mecttphindom - o4 san pham ankane khac nhau
- Khi thién nhién
Alkene
- Trong phong thi nghiém: ethylene duogc diéu ché tir phan tmg dehydrate ethanol.
Pidy | - Trong cong nghiép: alkane —=*™— alkene
ché Alkyne
- Acetylene dugc di€u ché tir phan ng gitra calcium carbide voi nudce
- 2CHy —2%C 5 CoH, + 3H;
Arene
- Alkane —™™9_5 henzene, toluene, Xylene.
- Nhua than ¢4 —<2<% 5 naphthalene

Chwong 5: DAN XUAT HALOGEN
ALCOHOL - PHENOL

CHU PE 1: DAN XUAT HALOGEN
I. KHAI NIEM, DANH PHAP
1.Khai niém:
- Khi thay thé nguyén tir hydrogen trong phan tir hydrocarbon bing nguyén tir halogen ta dugc dan
xuat halogen cua hydrocarbon.
- CTTQ: RX, trong d6: R la gdc hydrocarbon
X:Cl, F, Brl
n : s6 nguyén tir halogen

©/ Br
Vi du: CH3Br, CH2Cl,, CHsl, CH,=CHCI ,

2. Danh phap: Dan xuat halogen c6 3 loai tén: tén thay thé, tén gdc chirc va tén thudng.

a)Tén thay thé: s6 chi vi tri ciia halogen - Tén halogeno Tén hydrocarbon

% Halogeno : dudi “~ine” trong tén halogen ddi thanh dudi “-0”
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Halogen F Cl Br |

Tén halogen Fluorine chlorine bromine iodine

Tén halogeno Fluoro chloro bromo iodo
»Chuay:

- Chon mach chinh 12 mach carbon dai nhét, ¢ nhidu nhanh nhat va chira lién két boi (néu cd).

- Panh s thar ty mach chinh tir phia gan lién két boi hon. Néu khong c6 lién két boi thi danh sb thir tu
mach chinh tir phia nao sao cho tong vi tri cac halogen la nho nhat.

- Néu halogen chi c6 mét vi tri duy nhat thi khéng can sé chi chi vi tri halogen.

- Néu c6 nhiéu nguyén tir halogen gidng nhau thi can thém d6 boi (di, tri, tetra,...) truéc “halogeno”.

- Néu c6 cac halogen khac nhau thi goi tén theo thtr tw xuat hién trong bang chit cai (a,b.c,...) voi chir
cai dau tién cua tén “halogeno”.

Vi du:
CH3CHCI2 : 1,1 - dichloroethane ; CICH,CH.CI : 1,2 - dichloroethane
Br
1
1 2 3 3
CH,=CH-CH,—F Br
3-fluoroprop-1-ene 1,3 - dibromobenzene

b)Tén thong thwong: mot sd din xuat halogen thuong gap nhu:
CHCIs (chloroform), CHBrs(bromoform) , CHIz (iodoform), CCl4 (carbon tetrachloride)

c) Tén gbc-chirc ~ Tén goc hydrocarbon

Vi du: CHsCl : methyl chloride ; CH3CH:CI : ethyl chloride ; CH,=CH-CIl : —— vinyl chloride
3.Pong phan: Din xuit halogen c6 dong phan mach carbon va dong phan vi tri nhém chire (halogen)

CTPT | s6 lwong CTCT cac dong phan Tén thay thé Tén gbc-chirc
dong phan
CsH7Cl | 2 CH3CH2CHCI 1-chloropropane propyl chloride
CH3CH(CI)CHs 2-chloropropane isopropyl chloride
CsHoCl | 4 CH3s-CH2-CH-CH,-Cl 1-chlorobutane butyl chloride
CH3-CH(CHz3)-CH-Cl 1-chloro-2-methylpropane | isobutyl chloride
CHz3-CH,-CH(CI)-CHs 2-chlorobutane sec-butyl chloride
CHs 2-chloro-2-methylpropane | tert-butyl chloride
CH3—(|2—CH3
&
hodc (CHz)sC-Cl

II. PAC PIEM CAU TAO

Trong phén tir din xut halogen, lién két C - X phén cuc vé phia nguyén tir halogen, nguyén tir
carbon mang mot phan dién tich duong va nguyén tir halogen mang mot phan dién tich am => lién két
C - X d& bi phan cit trong cac phan tng hoa hoc.
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\&* &
& & —C—X
R->—X 4

hoac

I11. TINH CHAT VAT Li
- O diéu kién thuong cac dan xuat monohalogen c6 phan tir khdi nhé nhuw CH3Cl, CH3Br, CoHsCl la
chat khi. Céc chat khac 1a chit long hodc ran.
- Phan 16n niang hon nudc va khéng tan trong nude, dé tan trong cic dung méi hitu co nhu
hydrocarbon, ether...
- C6 nhiét d6 nong chay va nhiét do sdi cao hon cac hydrocarbon c6 phan tir khdi trong duong va ting
theo chiéu tang phan tir khoi.
IV. TINH CHAT HOA HQC
a. Phan ung thé nguyén tir halogen bing nhém OH:

RX + NaOH —%» ROH + NaX

CHsCH:Br + NaOH —“-» CHiCH,OH + NaBr
b. Phan ung tach hydrogen halide:

\ 0

—C—C/— NaOH/ C,H,OH, t >\C= C/ + HX

H/ \x 4 N
alkene

CH3-CH,Cl —%22 %22 CH,=CH, + HCI

- Quy tic Zaitsev(Zai - xép): Trong phdn trng tach hydrogen halide (HX) ra khéi ddn xudt halogen,
nguyén tir halogen (X) wu tién tach ra cang nguyén ti hydrogen (H) ¢ carbon carbon bén canh béc
cao hon tgo san pham chinh.

CHy—CH = CH—CHy + HBr
NaOH/C,HsOH, t° / (spc)

\ CH2 = CH—CHZ—CHg + HBr

(spp)
V. UNG DUNG , ANH HUONG PEN SUC KHOE VA MOI TRUONG
- Lam dung méi: chloroform (CHCIs), carbon tetrachloride (CCls), methylene dichloride (CH2Cly),...
- San xuét dwoge pham: chloroform, ethyl chloride, halothane (CF3-CHCIBY),...gdy mé trong y hoc,
Ethyl chloride lam thudc giam dau tam thoi cho cac chan thuong nho trong thé thao.

CH3—C|:H—CH2—CH3
Br

. NelBen
Ethyl chloride dwgc ding 1am thudc xit ¢ tic dung giam dau tam thoi khi choi thé thao

- San xuit vt liéu polymer: CH;=CH-CI téng hop poly (vinyl chloride) nhya PVC 1am éng dan

nude, vo boc diy dién, vai gia da,...Tir (2-chlorobuta-1,3-diene) san xut ra poly(2-chlorobuta-1,3-

diene) san xuét cao su chloroprene ché tao 6ng, bang tai cao su chiu nhiét dung khai thac mo; cac san

phém duc, con dau, vong dém,...
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Trung hop tetrafluoroethylene (CF2=CF2) thu dugc polytetrafluoroethylene (PTFE) hay teflon dung
san xuit chao chéng dinh, vat liéu cach dién, cac 6ng chiu hoa chit, binh phan Gng,...

Ludi trugt bang lam tur teflon
- Tac nhin lam lanh: Trudc day chlorofluorocarbon (CFC) hay freon dung lam lanh (diéu hoa, tu

lanh) va tac nhén tao bot trong cac polymer xdp. Tuy nhién khi thai ra méi truong 14 tac nhan gay pha
huy tang ozone va hiéu tmg nha kinh.

=> Pé bao vé tang ozone, hién nay cong nghé lam lanh ngudi ta di thay thé cac hop chat CFC bang
hop chit hydrofluorocarbon (HFC), hydrofluoroolefin (HFO)

- N\
FXF -
Difluoromethane [SallU=="—_ \ @_37
T ——
(=g L %

(HFC-32 hay R32)

R32 — chét lam lanh dang diroc str dung phé bién hién nay

- San xuit thudc bao vé thue vat: Methyl bromide (bromomethane), dichlorodiphenyltricloroethane -
DTT, hexachlorocyclohexane - 666) 1a chat khir trung, tiéu diét nhén, ve, ndm, con tring,...Do kho
phan huy doc hai, ton du 1au trong méi trudng nén hién nay da bi cAm st dung.
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Thudc béo vé thue vat
- San xuit chit kich thich sinh trwéng: 24-dichlorophenoxyacetic (2,4 - D) va 2,4,5-
trichlorophenoxyacetic (2,4,5 - T) ¢ nong d6 thdp (vai phan tridu) c6 tic dung kich thich su sinh
truong cua thuc vat. Tuy nhién ¢ nong do cao 2,4 - D va 2,4,5 - T dung diét cay co, phat quang rimg
ram,...

2,4-dichlorophenoxyacetic (2,4 - D)

CHU DE 2: ALCOHOL
I. KHAI NIEM, DANH PHAP
1.Khéi niém
- Alcohol 12 nhimng hop chat hitu co trong phan tir chira nhém hydroxy (-OH) lién két véi nguyén tir
carbon no.
/~ nhoém chirc hydroxy

nguyén ti carbon no \é
—C—OH

|
- Alcohol no, don chirc, mach hé trong phén tir c6 mot nhom -OH lién két véi gbe alkyl, c6 cong thirc
tong quat 1a CnHans1OH (n>1).

Vi du: CH3-OH,; CH3-CH2-OH;....
methhanol ethanol
- Néu alcohol c6 hai hay nhiéu nhém -OH thi cac alcohol d6 dugc goi 1a cac alcohol da chirc
(polyancohol).
Vi du:
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CHZ—C|:H2 _ C|3H2—CH—C|ZH2
OH OH OH OH OH
ethylene glycol glycerol

- Bac cua alcohol 13 bac cua nguyén tir carbon lién két véi nhom hydroxy. Ta c¢é alcohol bac I, alcohol
bac 11, alcohol bac III.

Alcohol Cong thirc tong quat Vidu

',4 CH,OH
Bacl R—C—OH ©/

||4 CHs- CH2-OH;

'ﬁ' OH
Bic 11 Rt on CHg~CH-CHs O/

|L OH ;

§ o
Béc III R—C—OH CH3—C-CH3

I S

(R, R*,R”’ 14 cac gbc hydrocarbon)

\/\OH OH
o OH OH

geraniol citronellol menthol o -terpineol bomeol
(tinh dau hoa hong)  (tinh ddusa)  (tinh ddu bac ha)  (tinh dau tram,thong) (tinh dau long ndo)
2. Danh phap

- Danh phap thay thé

Tén hydrocarbon (bé e) vi tri OH (1,2,..) [di,tri,...(ZOH/') ]

(alcohol tir 3C) (alcohol tir 20H)

Cha y:

- Néu nhom -OH chi ¢6 mot vi tri duy nhét thi khong can s6 chi vi tri nhom -OH.

- Mach carbon dugc uu tién danh s6 tir phia gan nhom -OH hon.

- Néu mach carbon c6 nhanh thi can thém tén nhanh ¢ phia trudc.

- Néu c6 nhiéu nhém -OH thi can thém d6 boi (di, tri, ...) trudc “ol” va giit nguyén tén hydrocarbon.

- Tén thwong ciia monoalcohol : ~ Tén géc alkyl

3. Pong phén: Tinh nhanh s dong phan alcohol no don chirc mach ho = 2"2 (1 < n < 6)

Cong thirc cau tao va Bac ) £ n \

TT | CTPT cong tlgu'rc khung I;hﬁn tiv | alcohol Danh phéap thay the Tén thwong
1 CH40 CH30OH I methanol methyl alcohol
2 | CHsO CH3CH>OH I ethanol ethyl alcohol
3 | C3HsO CH3CH2CH20OH I propan-1-ol propyl alcohol
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co 2
dong
phan

CH3—(|2H—CH3
OH

propan-2-ol

isopropyl alcohol

C4H100
co 4
dong
phan

CH3CH2CH2CH20H

~""0H

butan-1-ol

butyl alcohol

CHz~CH-CH,—OH
CH;

1 on

2-methylpropan-1-ol

isobutyl alcohol

CH3—CH2—C|:H—CH3
OH

OH

butan-2-ol

sec-butyl alcohol

G
CHy—C—CHg
OH

HO

2-methylpropan-2-ol

tert-butyl alcohol

CsH120
co 8
dong
phéan

CH3CH2CH2CH2CH,0OH

pentan-1-ol

CH3—CH—CH,—CH,—OH
I
CHs

PPN

3-methylbutan-1-ol

CH3-CH,- (EH - CH,—OH
CH3

\)\/OH

2-methylbutan-1-ol

e
CH;~C~CH;—OH
CH;

Ho <

2,2-dimethylpropan-1-
ol

CHS_CHZ—CHQ—CEH_CHS
OH
OH

)\/\

pentan-2-ol

CHs~CH,-CH~-CH,-CHy
OH
OH

\)\/

pentan-3-ol
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CH3—C|:H—(|3H—CH3
CH3 OH

)\( I 3-methylbutan-2-ol
OH
Cl)H
CH3—C—CH,—CH3;
(|3H3 I 2-methylbutan-2-ol
HO}\/
(|3H2—CH2
6 | C2oHeO2 OH OH hodic ethane-1,2-diol ethylene glycol
CoH4(OH),
(|3H2—CH—CH2
7 | C3HsO3 OH OH (|)H hoiic propane-,1,2,3-triol glycerol
CsHs(OH)s
8 | Cs3HeO CH>=CH-CH,OH I prop-2-en-1-ol allyl alcohol
9 | C/HgO CeHsCH-0OH I phenylmethanol benzyl alcohol

IL TINH CHAT VAT Li
- O diéu kién thl;éng, cac alcohol no, don chtrc tir C; dén C12 ¢ trang thai !(’mg, cac alcohol tir C13
tro 1én ¢ trang thai ran. Céc polyalcohol nhu ethylene glycol, glycerol la chat long sdnh, nang hon

nudc va cd vi ngot

carbon tang dan.

- Alcohol ¢6 nhiét do soi cao hon cac hydrocarbon, din xuat halogene c6 phan tir khéi twong
duong do céc phan tur alcohol c6 thé tao lién két hydrogene véi nhau va tang dan khi s6 nguyén tur

! H. H. H.
d32H5 ész ész

Lién két hydrogene giira cac phan tir ethanol
- Alcohol tan tét trong nuée (3 alcohol dau tan vo han trong nudc) do cac phan tir alcohol c6 lién
két hydrogen véi nudc va do tan giam dan khi sb nguyen tur carbon tang dan.

O/ ‘.'O/ ._.O/ (I)/

é2H5

ész

Lién két hydrogene giira cac phén tir ethanol va nuéc

- Polyalcohol ¢6 nhiét do s6i cao hon alcohol don chire ¢6 phén tir khéi twong duong.
I11. PAC PIEM CAU TAO
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M5 hinh phan tir methanol Mé hinh phan tir ethanol

8 ' " ‘e
¥ H
= Trong phan tir alcohol, cac lién két O-H va C-O déu phan cuc vé phia nguyén tir oxygene do
oxygene c¢6 do am dién 16n. ’ ’ )
Vi vay, trong cac phan tng hoa hoc, alcohol thuong bi phéan cat ¢ lién két O-H hodc lién két C-O.
IV. TINH CHAT HOA HQC
1)Phan &ng thé nguyén tir H cia nhom -OH
Alcohol phan tng véi cac kim loai manh nhu sodium, potassium giai phong khi hydrogene:
2R-OH + 2Na —— 2RONa + H>
2CoHsOH +2Na——> 2C2HsONa + H»

ethyl alcohol sodium ethylate
HOCH2CH,0OH +2Na——> NaOCH>CH>ONa + H:
ethylene glycol sodium ethylene glycolate

2)Phan wng tao ether
Khi dun néng alcohol vai HoSO4 dédc ¢ nhiét d6 thich hop thu dugc ether.

ROH +ROH — 2% ¢ o 5 R +H0 (R, R’ co thé gibng nhau)

Vi du:
""""""""""""" H,S0, dic, 140° C

C2HsOH + HO-C2Hs > CoHs0C:Hs + H-OH
diethyl ether

3)Phan trng tao alkene
Khi cho alcohol no, don chirc, mach hé di qua bt AloO3 nung ndng hodc dun alcohol véi HoSO4
dac, H3POg dac, alcohol bi tach nudc tao thanh alkenee:

T p. 4
A xiic tac, t° —  ;
JI: JI: = /C C\ + H-OH
H OH
alcohol alkene

CnHonnOH 2208 €, © Hy, + H20 (trir CH;OH)
Vidu: CoHsOH — =% C 5 CoHy +  H0
» Phan trng tach nwéc cia alcohol tao alkene wu tién theo quy tac Zaitsev:
Trong phéan Ung tach nude cia alcohol, nhoém -OH bi tach uu tién cung voi nguyén tir hydrogene &
carbon bén canh c¢6 bac cao hon.
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CH3—CH = CH—CHg + H20
I | 0 /but-Z-enesc,SO%
CHy—CH;—CH—CH H3PO, - 85%, 80 € (5pc)

OH \ CHz—CH,—CH =CH, + H,0
but - 1- ene (spp) , 20%
4) Phan @ng oxi hda
a) Oxi hoa khdng hoan toan

RCH20H + CuO—Y— RCH=0 + Cu +H,0
alcohol bac I aldehyde

Vidy: CHsCH20H + CuO —%  CHsCH=0 + Cu + H0
ethyl alcohol acetic aldehyde
(ethanol) acetaldehyde

0
R_CH-R' + Cu0 ——» R—C—R' + Cu +H,0

OH
alcohol bac IT ketone

Vi du:

0
CHs—CH—CHz + Cu0 ——» CHg—~C—CH; + Cu + H0
:

OH o)
isopropyl alcohol acetone
(propan -2- ol) (propanone)

[ Alcohol bic ITI khéng bj oxi héa & diéu kién trén ]

b)Phan wng chay caa alcohol
Céc alcohol c6 thé bi d6t chay trong khong khi tao thanh carbon dioxide, hoi nudc va toa nhiét:

CnH2n+1OH  + 37n02 — 5 nCO: + (n+1)H0

Vi du: C2HsOH (I) + 302 (g) —5— 2COx(g) + 3H20 (g) A M, =-1234,83 ki
5.Phan wng riéng caa polyalcohol véi Cu(OH):
Céc polyalcohol ¢6 cac nhém -OH lién ké nhau nhu ethylene glycol, glycerol ¢ thé tic dung véi

copper (II) hydroxide tao thanh dung dich mau xanh lam dam.
H

/
H,C—OH HO—C|:H2 Hz<|3—0 HO—CH,
H(|3—O—H + Cu(OH), + H—O—cCH —NOH _ He—o0—Cu—0_CH + 2H,0
H,C—OH HO—CH, H,C—OH /o_CH2
H

copper (I1) glycerate
(dung dich mau xanh lam)

Hoic viét gon: 2C3Hs(OH); + Cu(OH),—— [C3Hs(OH)20].Cu + 2H,0
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copper (1) glycerate

H
/
HZC—OH HZC—O\ /O—CH2
2 | * CulOH); — » | Cu
H,C—OH HC—0~~ l_?O—CH + 2H0

copper (1) ethylen glycolate
Hoic viét gon: 2C2H4(OH)2 + Cu(OH)2——> [C2H4(OH)O].Cu + 2H20

= Vi vdy phin tmg nay ding dé nhin biét cic polyalcohol ¢ cac nhom -OH lién ké véi
_ polyalcohol -OH khong lién ké va vdi alcohol don chiic.
V. UNG DUNG

1. Ung dung cia alcohol

l i (Png dung caa mét s6 alcohol
v

Methanol Ethanol — Ethylene glycol Glycerol
| |
2 S S S B S— ; R !
Dung Ruou, Mhién Ténghop  Dung dich Nitroglyceral Murc Thudic Giip
moi bia liéu polyester lam mat (dwoc pham, in da im
dgng co thudc nd)
v ¥

* Nguyén liéu tdng hop hoa chit

Xang sinh hoc Es

Xangsinh hoc (gasohol hay biogasoline) dugc tao ra bang cach phdi tron ethanol véi xang thong
thuong theo mot ti 1¢ nhat dinh. Vi du xang Es RON 92 gém 5% ethanol va 95% xang RON 92 vé thé
tich. Goi 1a xang sinh hoc vi ethanol dung dé phéi tron voi xang duoc diéu ché thong qua qua trinh 1én
men cac san phérn hiru co nhu tinh bot, cellulose.

Viéc st dung xang sinh hoc gop phan bao vé mdi trudng do giam su phu thudc vao ngudn nhién
liéu hod thach va thay thébang nguén nhién liéu tai tao than thién v6i moi truong.

a ¢

(CgHy0),, Xang sinh hoc

(tinh bot, cellulose)
quang hgp phan ting chdy
(0,
H,0

H,0 + ndng lugng
Chu trinh khép Kkin ctia ethanol trong xang sinh hoc
2. Anh hwéng ciia rugu bia va dé udng cé con dén sirc khoe con nguoi
Sau khi ubng d6 udng co con, ethanol s& duoc hip thu vao co thé thong qua hé tiéu hoa. Mot
phﬁn ethanol s€ duoc hép thu tai da day, rudt non, thdm thiu vao mau va duoc dua cac co quan trong
co thé, phan con lai s& dugce chuyén hoa & gan
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Viéc lam dung ruou, bia qué mirc s& gay anh huéng nghiém trong dén sirc khoe con ngudi nhu
ton thuong h¢ than kinh,r61 loan tam than, viém gan, xo gan, viém loét da day, viém tuy,...Trong thoi
gian mang thai, néu ngudi me lam dung ruou, bia s€ gay ddc cho thai nhi, c6 thé gay di tat & tré.

KHAI NIEM CO BAN

Rugu, bia la db udng c6 con duoc tao ra chii yéu nhé qua trinh lén
men tinh bt va dudmg ¢o trong nhi¢u loai hoa qui., ngi cde,

RUOU, B'A piy binh treng oo thé ban shy thi nde?

Pon vi rugw: La dom vi do ludmg dung dé quy ddi ruou, bia va dd
udng ¢6 con khic vai ndng dé khac nhau, luo:g‘duong vai 10
grams etanol nguyén chit chira trong dung dich udng

MOT BON V| RUQU TUONG BUONG

Ung th

Su m trl nho,
-“m ®0 o Mg vang midngd. thefe Guin ¥

mit khd nang tdp chung

Giam khal
nang vin dong

Vit gy

Lam dyng rugu, bia va d8 ubng c6 cdn 12 gi ? S
he thin kinh

Lam dung rugu, bia va dd ubng c6 cdn khac 1a viéc sir dt:? BT chinh banv
i

rugu, bia va dd ubng c6 cbn khic véi mire d6, lidu lugng,
tugng khong thich bop ddin dén sy bién adi vé chirc ning cia
co thé ho#ic xudt hién diu hi¢u vé& 1dm sang anh huéng c6 hai

dén sirc khoe ngudi sir dung. lAn:':l:(‘u:‘ ﬁf&gmqu

VI. PIEU CHE
1.Hydrate hoa alkenee

Cac alcohol co thé duoc diéu ché bqéng‘ phan ung hydrate hoa alkenee. Phuong phap nay dugc su
dung pho bién trong cong nghiép dé dicu ché ethanol:
CH>=CH, + H,0 %, C)Hs0H

2. bieu che ethanol bang phwong phap sinh héa

Khi 1én mén tinh bot, enezyme s& phén giai tinh bot thanh glucose, sau d6 glucose s& chuyén hoa
thanh ethanol:

(CsH1005)n + NH20 —=2=— nCeH1206

tinh bot glucose
CeH1206 —2=— 2C,Hs0H + 2CO»
glucose

3. Piéu ché glycerol
- Trong cong nghiép, glycerol dugc tong hop tir propylenee theo so dd sau:

cl
CHp=CHCH; — =2 » CH,=CHCH,- =2 H2Q CHZ—CH—(|3H2NaOH Chz—CH—CH,
|

450°C & L, =
l Cl OH CI OH OH OH

0
450 C
CHy;=CHCHz + Cl, ——» CH,=CHCH, + HCI
¢l
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CH,=CHCH, + HOCI —»CHZ—CH—Clin

| |
i Cl OH Cl
CHZ—Cl:H—(l:Hg + 2NaOH —>C|:H2_C|:H_C|:H2 + 2NaCl
|
Cl OH CI OH OH OH

- Ngoai ra glycerol con thu dugc trong qua trinh san xuat xa phong tir chit béo.

CHU PE 3: PHENOL

Catechin 13 mot hop chit
phenol c6 trong la ché xanh.
Catechin ¢6 tac dung chéng
oxi hoa, diét khuan, khang
viém, ngin ngira mot sé bénh
vé tim mach,cao huyét ap, tiéu

hoa, lam cham qué trinh lao
hoa,..Vay hop chét phenol 14 gi
va c6 cac tinh chat dic trung
nao ?
I. KHAI NIEM

Phenol 1a nhimg hop chét hitu co trong phan tir c6 nhém -OH lién két truc tiép véi nguyén tir
carbon cua vong benzene.

OH OH OH
@ ©/CH3 i )
CH,
OH CH3

Phenol o-cresol m-cresol hydroquinone p-cresol
IL. PAC PIEM CAU TAO

Cathechin

OH OH

& &7

1

]
C@—e‘:—t‘.—H messsp Thé H (tinh acid)

B

P . . Mo hinh qua c%:u thanh noi Mo hinh dic
mmsm) Thé H cua vong benzene 1 '

Mo hinh phian ti¢ phenol
- Trong phan tir phenol, lién két O-H cuia phenol phan cyc manh, nén phenol thé hién tinh acid yéu.
- Phenol c6 thé tham gia phan tng thé nguyén tir hydrogen ctia vong benzene.
Giai thich ngin gon:

Trong phan tir phenol,nhém -OH lién két truc tiép voi vong benzene => vong benzene hit electron
=> giam mat do electron & nguyén tir oxygen va ting sy phan cuc lién két O - H (so véi trong phan tir
alcohol); dong thoi lam ting mat do electron trong vong benzene, nhét 1a ¢ vi tri ortho va para.

Gisi thich chi tiét hon:
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* Trong phan tir phenol cip e chua tham gia lién két cia oxygen chi cach e 7 cta vong benzene 1 lién
két don C — O nén tham gia lién hop n - 7 1am cho e dich chuyén vao vong benzene dan dén cac vén
dé sau:

- LK O —H phan cuc hon => H linh dong hon (so véi H cua alcohol) => cho H* => ¢6 tinh acid nhung
1a acid yéu.

- M4t d6 e cta vong benzene ting 1én=> phan tng thé H d& hon (so voi benzene) va wu tién thé vao vi
tri ortho, para.

- LK C — O bén viing (so v6i alcohol)=>nhém OH cua phenol khong bi thé bai gdc acid nhu nhom —
OH cua alcohol.

III. TINH CHAT VAT LI

- O diéu kién thuong: Phenol 1a chit rin khong mau,
noéng chay ¢ 43 °C, s6i ¢ 181,8 °C.

- It tan trong nudc & diéu kién thuong, tan nhiéu khi dun
nong, tan tot trong cac dung moi hiru co nhu ethanol,
ether va acetone.

- Phenol ddc, c6 thé gay bong khi tiép xuc.

- Phenol tao duoc lién két hydrogen giira cac phan tir va
véi nude= > nhi¢t d§ soi, nhi¢t do nong chay cua phenol

cao hon va do hoa tan trong nudc tét hon mot sd
hydrocarbon thom khac nhu benzene, toluene,...

H s He

\ .O/ .. /H..
g H
@)

(a) (b)
Lién két hydrogen giiia cac phan tir phenol (a) va phenol véi nudc (b)

IV. TINH CHAT HOA HQC
1. Phin tng thé nguyén tir H ciia nhém -OH (tinh acid ciia phenol)
- Trong dung dich nudc, phenol phan li theo can bang:

CiH.OH+H,0—CH.0 +H,0" K, =107

ion phenolate

- Phenol 12 acid yéu, khong lam d6i mau quy tim.
- Phenol c6 thé phan tng dugc voi kim loai kiém, dung dich base, mudi sodium carbonate
Vi du:
C¢H;OH+NaOH——C;H,ONa +H,0 H,CO,——HCO; + H" K,, =5,0.10"

C¢H;OH + Na,CO,——=C,H,ONa + NaHCO, | HCO; ——=CO0} + H" K_, =6,3.10™"

» Phenol c6 gid tri Ko = 10° nhé hon Ka nhung lén hon Ky ciia Ho.COs => phenol tic dung
dwoc voi NaxCOz tao NaHCO:3.
2. Phan ing thé ¢ vong thom
Phan tmg thé wu tién vao vi tri 2, 4 va 6 (ortho va para)
a. Phan iwng bromine hoa
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OH OH

Br Br
+ 3Br, — ++ 3HBr

I
2,4,6-tribromophenol (két tua tring)
= Do anh huéng cia nhém -OH, phan tmg thé nguyén tir ciia hydrogen & vong benzene cua
phenol xay ra dé dang hon so véi benzene.
b. Phan trng nitro héa

OH OH
@ o, O NOs
+ 3HNOg 22245 l+ 3H,0
NO,
2,4,6-trinitrophenol (két tua vang)
(picric acid)

V. UNG DUNG
+ San xuat mi phadm:Polyphenol 1a mét chiét xuat té bao gbc duoc rat nhidu hang my pham xa xi Gmg
dung nho dic tinh chéng oxy héa cuc ky cao ciia minh.

KEM CHONG NANG
oo DUGNG DA CAO CAP HANG NGAY
SUNLIOS v Bdo v da khoi tia UV - Hong ngoai - Anh sing xanh
[lfvess cacrsoncucun

v Tang auing dé khang ty nhién Ién gip 11 lin

v Cling & hang rao bdo v¢ da

-
50 v Ning tong ty nhién, khong day bi
v Két cdu long nhe, phi hgp vii moi loai da

LINGOSTEM

& SUPER VITAMIN E

QMY moncr

Be0 4 ¥

“
e

Céng nghé lingostem TM chira polyphenol dwoc (rng dung trong kem chéng nang
dwdng da SUNLIOS Natural Daily Sun Cream Spf 50+ Pa+++

+ San xuét to soi: to polyamide.

+ San xudt chit déo: phenol -formaldehyde hay poly(phenol -formaldehyde).

+ San xuit phdm nhudm azo.

+ San xuit duoc phém: aspirin, paracetamol,thuéc xit chloraseptic chtra 1,4% phenol dugc dung lam
thudc chita dau hong.

+ San xudt thudc sat tring:
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Ny

Ung dung lam thuéc sdt trung ctia Phenol (Nguodn: Internet)
+ San xudt thude diét co: 2,4 -D (2,4-dichlorophenoloxyacetic acid)
+San xuét thudc nd: 2.4.6 - trinitrophenol

VI. PIEU CHE
Phenol duoc tong hop tir cumene (isopropylbenzene) bang phan tmg oxi hoa khtr boi oxygen rdi thiy
phén trong moi truong acid thu duge phenol va acetone

OH

O

1.0,
> +
2. Dung dich H,SO,4

H3C CH;

Cumen Phenol

- Ngoai ra, phenol con duoc diéu ché tir nhya than da.

CHU PE 4: ON TAP CHUONG 5
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i F{-X NaOH/C,HsOH, t° Alkene
Dian xuat halogen (R la ankyl
tir C2 trds 1€n)
X lién két véi nguyén | \aoH
t&r carbon no '
Na RONa
[O] Aldehyde
R-OH ~ Ketone
Alchohol
> R-O-R
H,SO, diac, t°
> Alkene
NaOH
a > CsHsONa
OH
PHENOL Br Br
BI’2
Br
HNOj3 dic, H,SO. dic, t° . )
3 CaC, 120 e CAC >  Picric Acid

Chwong 6: HOP CHAT CARBONYL -
CARBOXYLIC ACID
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CHU PE 1: HQP CHAT CARBONYL
I. KHAI NIEM, DANH PHAP
1. Khdi niém
- Hop chit carbonyl 1a cac hop chat hitu co trong phan tir c6 chira nhom chirc carbonyl ( >C= 0 ).
- Aldehyde 13 hop chét hitu co c6 nhom -CHO lién két v6i nguyén tir carbon (trong gbe
hydrocarbon hodc -CHO) hoac nguyén tir hydrogen.
- Ketone 13 hop chit hitu co ¢6 nhém >C: O lién két v6i 2 gbe hydrocarbon.

VD: Cinnamaldehyde 14 mot hop chét aldehyde c6 trong tinh dau qué.
Methone 1a mot hop chét ketone ¢ trong tinh dau bac ha.

(o]
Cinnamaldehyde la mét hop chat Menthone & mét hop chét ketone
aldehyde co trong tinh dau qué co trong tinh dau bac ha
2. Danh phap
a) Danh phap thay thé
> Tén aldehyde: Tén hydrocarbon (b6 e cuoi)
Vidu: CH3 - CH2 - CH =0 \
propanal
>Tén ketone:  Tén hydrocarbon (bé e cudi) Vi tri C=0 one
Vi du:
1 2 3 4 5
CH3—C—CH,—CH,—CHj
pentan - 2 - one
s Chuy:

- Mach C 14 mach dai nhit chira nhém (C=0)

- Mach C dugc danh s6 tir nhém -CHO (d6i voi aldehyde) hodc tir phia gan nhom C=0 hon (d6i véi -
ketone).

- B6i voi ketone, néu nhém C=0 chi c6 mot vi tri duy nhét thi khong can s6 chi vi tri nhom C=0

- Néu mach C c6 nhanh thi cAn thém vi tri va tén nhanh & phia trudc.

b) Tén thdng thwdng : chi mot sd aldehyde va ketone co
HCHO: aldehyde formic (formaldehyde)

CH3CHO: aldehyde acetic (acetaldehyde)

CsHsCHO: aldehyde benzoic ( benzaldehyde)
CH3COCHs3: acetone

¢) Tén goc - chire: ap dung véi ketone
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Tén goc hydrocarbon lién két véi C=0 (theo thix tw chir cai)

Andehyde
Cong thirc ciu tao Tén theo danh phap thay Tén thong thwong
thé
HCHO Methanal formaldehyde
(formic aldehyde)
CH3CHO Ethanal acetaldehyde
(acetic aldehyde)
CH3CH.CHO propanal propionaldehyde
CH3CH2CH.CHO butanal butyraldehyde
CH3[CH2]sCHO pentanal valeraldehyde
CH3—C|:H—CH2—CHO 3-methylbutanal isovaleraldehyde
CHs
CH2=CHCHO propenal acrolein (acrylaldehyde)
acrylic aldehyde
CH2=CHCH2CHO But-3-enal

CeHsCHO

pheneylmethanal

aldehyde benzoic
(' benzaldehyde)

CsHsCH=CH-CHO

3-phenylprop-2-enal

cinnamic aldehyde
(cinnamaldehyde)

Ketone
Cong thirc ciu tao Tén theo danh phép thay Tén goc - chirc
thé (Tén thong thuwong)
CH3COCHs3 propanone dimethyl ketone
acetone
CH3CH.CO CHs Butanone ethyl methyl ketone
CH3CH,CH>COCH3 Pentan-2-one methyl propyl ketone
CH3CH>COCH,CH3 Pentan-3-one diethyl ketone

CH3COCH2CH=CHz:

pent - 4 -en-2-one

allyl methyl ketone

CH3COCH=CHz:

but - 3 -en - 2-one

methyl vinyl ketone

CeHsCOCH3 1-phenylethan-1-one methyl phenyl ketone
(acetophenone)

CsHsCOCsHs diphenylmethanone diphenyl ketone
(benzophenone)

3. Cong thirc chung:

- Andehyde no don chirc mach hd ChH2,0 (N> 1) hodc CnH2n+1CHO (n>0)
=>hoic RCHO (R : gbc hydrocarbon hodc nguyén tir H)
- Ketone no don chitc mach ho ChH2nO (n>2)

=>hodc RCOR’ (R, R’ : gbc hydrocarbon cé thé gidng hodc khac nhau)

II. PAC PIEM CAU TAO

Lién két d6i C=0 phan cyc vé phia nguyén tir oxygen.

5 5=
~120°CC=0
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o}
g
HC” H
formaldehyde acetaldehyde acetone
III. TINH CHAT VAT Li
Trang thai

- Formaldehyde va acetaldehyde 1a nhitng chéat khi ¢ nhiét d¢ thuong. Cac hop chat carbonyl khac 1a
chat 16ng hodc ran.

Nhiét do soi

- Aldehyde, ketone c6 nhiét do soi thap hon so véi alcohol twong tmg. Cac hop chét carbonyl c6 nhiét
d6 s6i cao hon nhiéu so v6i hydrocarbon ¢6 phan tir khéi twong duwong do phan tir chira nhém carbonyl
phan cuc 1am phan tir cac hop chét carbonyl phan cuc.

Tinh tan

- Céc aldehyde, ketone c6 mach carbon ngin dé tan trong nude nhd ¢6 lién két hydrogen voi nude.

H3C\ O
0 Se=0mi
CHyCH=0OeeeH W H4C

Lién két hydrogen acetaldehyde véi nuwéc Lién két hydrogen acetone véi nuwéc
Cac aldehyde, ketone c6 mach carbon dai hon déu it tan hoic khong tan trong nudc. Cac aldehyde,
ketone thom hau nhu khong tan.
- Aldehyde, ketone thudng c¢6 mui dac trung.
IV. TINH CHAT HOA HOC
1. Phan @ng khir

Cac hop chat carbonyl bi khir bai cac tac nhan khir nhu NaBHa, LiAIHa,...(ki hiéu [H])

+ Andehyde bi khir thanh alcohol bac I: CHsCH=0 + 2[H] —— CH3CH.OH

+ Ketone bi khir thanh alcohol bac II.

CH3—C—CHj3 + 2 [H] —> CHs~CH-CHjs
S H

2.Phan ng oxi hoa aldehyde
- Aldehyde bi oxi héa béi nwéc bromine tgo thanh carboxylic acid.

CH3CHO + Br, + HHO —— CH3COOH + 2HBr
- Aldehyde bj oxi hoa béi thuéc the Tollens = [Ag(NH3)2]OH : diamminesilver (1) hydroxide
TQ: RCHO + 2[Ag(NH3)2JOH —“—» RCOONH4 + 2Ag + 3NH3 + H,0

Vi du: CHsCHO + 2[Ag(NH3)2]OH —Y— CH3COONH; + 2Ag + 3NH3 + H20

= Phan ng tao thanh 16p silver bong bam vao binh phan ung, phan ung nay dugc goi 1a phan tng

trang silver.
% Ketone khong bi oxi hoa bai thude thir Tollens, vi vay c6 thé dung thudc thir Tollens dé phan

biét aldehyde vai ketone.

- Aldehyde bj oxi hoa bgi copper(l1) hydroxide Cu(OH), trong mdi truong Kiém khi dun néng tao
két tia Cu20 mau do gach.

RCHO + 2Cu(OH); + NaOH—"— RCOONa + Cuz0 + 3H20

CH3CHO + 2Cu(OH). + NaOH —¢ 5 CHsCOONa + Cuz0 + 3H20
copper (I1) hydoxide copper (1) oxide
(két tua xanh) (mau do6 gach)
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a) Cu(OH), trwéc phan img b) Cu,0 tao thanh sau phan ing
. Ong nghiém dung Cu(OH), trwde phan tmg
va Cu,0 tao thanh sau phan tmg
3.Phan wng cfng véi hydrogen cyanide (HCN)
\ \ C/O H
N

C=0 + HCN ——»

/ 7 en

Hydrogen cyanide (HCN) phan tmg véi aldehyde véi ketone tao san phdm 1a cac cyanohydrin.

CH3CH=0 + HCN —> CH3—CH-OH
|

CN
e
CHy~C~CHy + HCN ——> CHg- C—OH
o) CN

4. Phan #n tao iodoform

Céc aldehyde, ketone c6 nhém methyl canh nhom carbonyl (CH3CO —) tham gia dugc phan g tao
iodform.

CHs- CO - H + 3l2 + 4NaOH — CHzsl| + H- COONa + 3Nal + 3H20

CH3COCHs3 + 3l2 + 4NaOH — CHsl| + CH3COONa + 3Nal + 3H.0

CHs—C— CH; + 31, + 4NaOH ——> C2H5—(|.|7—0Na + CHsl+3Nal +3H,0
[l
O O lodoform

=>Phén (g nay dung nhan biét cac chat c6 nhém CH3CO-

Phan (ing tao iodoform

V. UNG DUNG
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Ung dung ctia mét sb aldehyde va ketone

Formaldehyde Acetaldehyde Acetone
| | |
R y

San San San  San  Bao San San xuét San Dung San xuét San xuét
xudt  xudt xudt xudt quan  xuét acetic xuét méi  bispheno-A  chloroform
vat keo son ch& mau  acetic anhydride  hoa

liéu dan nd sinh acid chat
nhua vat khac

L : UNG DUNG FORMALDEHYDE
= g Keo— "™ ’ — ="

Melamin oy f \ 6
Timman, & . S k.

eiamine

Keo d4n gb cong nhiép Acetone dé lau son méng tay formon dé bao quin mAiu vat
VI. DIEU CHE
Mot sb hop chéat carbonyl dugc tong hop trong cong nghiép bang phuong phap oxi hoéa céc
hydrocarbon
- Oxi hoa ethylene thanh acetaldehyde.

2CH,=CH, + 0, P4C/CuCh _ >cH,CHO

-Oxi hda cumene thanh acetone (qui trinh cumene).

OH
© I
1.0, - N )J\
2. Dung dich H,SO,
HsC CHj

Cumen Phenol
Chu dé 2: CARBOXYLIC ACID
|. KHAI NIEM, DANH PHAP

1. Khai niém
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Carboxylic acid 1 cac hop chét hitu co trong phén tir c6 nhom —COOH lién két véi nguyén tir
carbon (trong goc hydrocarbon hoac cua nhom —COOH khéc) hodc nguyén tir hydrogen.

carboxylic acid
» Cong thire chung cua carboxylic acid no, don chirc, mach ho:
CnH2n+1COOH (n > 0) hodc ChH2nO2 (n > 1)
> Cong thire chung cua carboxylic don chire: RCOOH (R 14 gdc hydrocarbon hodc nguyén tir H
hoac nhém COOH khac).

Vi dy: HCOOH ,CH>=CHCOOH, C¢HsCOOH, HOOC - COOH,....
2. Danh phap )
a. Danh phap thay the

Tén hydrocarbon twong ing (tinh ca nhém —COOH) (b6 e & cudi)

3 2 | 4 3 2 1
CH; —CH— COOH —C= —
CHaCH,COOH T CH; (Ij CH—COO0H
CH; CH;
Methanoic acid Propanoic acid  2-methylpropanoic acid 3-methylbut-2-enoic acid
b. Tén thong thwdng: xuat phat tir ngudn goc tim ra trong tu nhién

HCOOH

Cong thirc ciu tao Tén thay thé Tsl:]l:(‘t:gg Nguon gbc

HCOOH Methanoic acid Formic acid Formica (La - tinh): con kién

CH3COOH Ethanoic acid Acetic acid Acetum (La - tinh): giam an

CH3CH,COOH Propanoic acid Propionic acid | Propion (Hy lap): chat béo dau
tién.

CH3CH,CH, COCH butanoic acid butylric acid

CHs3[CH]s COOH pentanoic acid valeric acid

CH2=CHCOOCH propenoic acid acrylic acid

CH,=C(CH3)COOH 2-metylpropenoic acid | methacrylic acid

CH3[CH2]14COOH Hexadecanoic acid Palmitic acid Palma (La - tinh) cay co

CH3[CH2]16COOH Octadecanoic acid Stearic acid Stear (Hy lap): chét béo dang
ran.

CsHsCOOH Phenylmethanoic acid Benzoic acid Benzoin: tén mot loai nhya cay.

HOOC-COOH Ethanedioic acid Oxalic acid Oxalis : tén mot chi cua thyc vat

HOOC-[CH]s-COOH hexane - 1,6 -dioic adipic acid

acid

Il. PAC PIEM CAU TAO
S

3

R——-C
6-
O__H .
Nhom carboxyl gdm c6 nhém hydroxy (-O-H) lién két voi nhém carbonyl /C= O
Nhom —C=0 la nhom hut electron nén lién két —O—H trong carboxylic acid phan cyc hon so véi

alcohol va phenol. Nhém —COOH c¢6 thé phan li ra H* nén tinh chat hoa hoc dic trung cta carboxylic
acid la tinh acid.
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a) M6 hinh qua cau — thanh néi b) M6 hinh dac

M0 hinh phan tir acetic acid (ethanoic acid)

I11. TINH CHAT VAT Li

- Trang thai: Carboxylic acid mach ngén 13 chét 16ng, carboxylic acid mach dai 1a chat rin dang
sap. Carboxylic acid thuong c6 mui chua nf)ng

- Tinh tan: Carboxylic acid mach ngan (4 acid dau tan v6 han) tan tot trong nude do carboxylic
acid c6 lién két hydro gen voi nude. Khi ting s6 nguyén tir carbon trong gdc hydrocarbon thi d6 tan cua
cac carboxylic acid giam.

H.
/()
cu ¢’
N _H
O-H - O
“H

Lién két hydrogen giira carboxylic va nuéc
- Nhiét d6 soi: carboxylic acid > alcohol > hop chit carbonyl > hydrocarbon co phén tir khdi
tuong duong do phan tir carboxylic chira nhoém carboxyl phan cuc, cac phan tir carboxylic acid lién két
hydrogen véi nhau tao thanh dang 1ién phan tir (1) hodc dang dimer (2).

---HO\ //() ...H,O\ //O---HfO\ //O //O "-H—O\
C C C R-C C-R
| I I N 4
R R R O-H-O
1) )

Oinwe H—0 -0 H.-0 H---0 H
CHy—C7 \C—CH; Yoo %o L o
gl o4 Hal HC
a) b)
Lién két hydrogen dang dimer (a) va dang lién phén t (b) cta acetic acid

- Mbi carboxylic acid c6 vi chua riéng biét: Acetic acid : vi chua cua giém; oxalic acid : vi chua
cua me; citric acid : vi c,hua cua chanh; tartaric acid tao nén vi chua cua nho,...
IV. TINH CHAT HOA HQC
1.Tinh acid: RCOOH—=RCOO™ +H"
_ [RCOO™|[H']

a =

[RCOOH]
Acid HCOOH | CH3COOH | CoHsCOOH | CH3[CH2]2COOH | C¢HsCOOH
Ka (¢ 25°C) : Canh Diéu | 17,72.10° | 1,75.10° | 1,35.10° 6,25.10°
Ka (6 25°C) : Chan Troi | 1,6.10% 1,3.10° 1,34.10° 1,55.10° 6,6.10°
sang tao
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Ka (6 25°C) : Két ndi tri | 1,8.10% | 1,8.10° 1,3.10° 1,5.10°
thirc

a. Phan @ng véi chat chi thi: Lam quy tim chuyén sang mau do.
b. Phan wng véi kim loai (truéc H)
2CH,COOH + Zn——(CH,C00),Zn + H,
6HCOOH + 2Al—— 2(HCOO0),Al + 3H,
c. Tac dung vei oxide base va base
2CH,COOH + CuO—— (CH,CO00),Cu + H,0
6CH,COCH + Al,O,——2(CH,CO0),Al + 3H,0
CH,COOH + NaOH—— CH,COONa + H,0
2CH,COOH + Ca(OH), ——(CH,C00),Ca + 2H,0
HOOC - COOH + 2NaOH ——> NaOOC - COONa + 2H20
d. Phan trng véi muoi cia acid yeu hon
2CH,COOH + Na,CO, ——2CH,COONa + CO, + H,0
2CH,COOH + CaCO,——(CH,C00),Ca + CO,+ H,0O
2.Phan wng ester hoa

Phan (g gilra carboxylic acid va alcohol dugc goi la phan tng ester hoa. Phan ng thuén nghich,
dung sulfuric acid dac lam chat xuc tac.

H,S0, déc, t°
R—g—O—H » BEDH) " R cEER + HDO
O
carboxylic acid alcohol ester
Vi du:
CH,COOH + CH,OH—=%:%C CcH COOCH, + H,0
acetic acid methanol methyl acetate
CH,COOH + C,H,OH—=%:%CcH COOC,H, +H,0
aceticacid  ethyl alcohol ethyl acetate
Cén 96° ” | o
+ acetic acid ’ '

A Nudc da

+ HpSO4d-:1 \

Phan ung ester hoa
THI NGHIEM PIEU CHE ETHYL ACETATE

1. Tién hanh ,
Budc 1: Cho 1 ml C2HsOH, 1 ml CH3COOH va vai giot dung dich H2SO4 dac vao ong nghiém.
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Budc 2: Lac déu dng nghiém, dun noéng nhe trén ngon ltra dén con (hodc dun cach thuy) khoang 5 - 6
phut & 65°C - 70°C

Budc 3: Lam lanh, sau d6 rét 2 ml dung dich NaCl bao hoa vao éng nghiém.

2. Hién twgng — Giai thich

- Hién tugng: C6 16p ester mui thom tao thanh ndi 1én trén dung dich NaCl.

- Giai thich: Do axit phan rng v6i ancol tao thanh este c6 mui thom, ester nhe khong tan trong dung
dich NaCl bo hoa nén ndi 1én trén.

PTHH: CH3COOH + CoH50H =222t
3. Mt s6 van dé can luu y
- H2SO4 dic ¢6 vai tro vira 1a chét xuc tac, vira 1a chat hut nuée 1am ting hiéu sudt diéu ché ester
- Khong thé thay thé H2SO4 dic bang cac axit khac nhu HCI, HNO; vi khong c¢6 kha nang hit nudc.
- Dung dich NaCl bdo hoa c6 vai tro 1am ting khdi luong riéng cua dung dich va 1am giam d tan cua
ethyl acetate sinh ra = chat 16ng phan tach thanh 2 16p, 16p & trén 1 etyl axetat con 16p & dudi la dung
dich NaCl bao hoa va H20.
- C6 thé thém vao hdn hop phan tmg ban dau mét it da bot (hodc cat sach, manh sir) dé cho hdn hop
s6i déu, tranh hién hdn hop soi bung 1én (hién tugng qué soi).
V. PIEU CHE
1. Phwong phap 1én men gidm

C,H,OH + O, —mgin_, ol COOH + H,0

20°c-30°C

CH3COOC2H5 + HZO

2. Phuong phap oxi hoa alkane
2R-CH,-CH,-R'+50, —4%p y2RCOOH + 2R'COOH + 2H.,0

2CH,CH,CH,CH, + 50, 100, 4cH COOH + 2H,0

VI. UNG DUNG
San xuat chat tay rua, cong nghé thuc pham, dung méi, san xuat vat li¢u polimer, san xuat dugc
pham, diéu ché huong li¢u cho nganh mi pham.

: 8- 2
Tong hop hitu co San xuat xa phong

Tong hop polymer (Annom

3 i

™
Y =~
< » 1

AGD

P

BN Yo
R /ol

J L ABES_ .

(6ng nghiép dét o " Bdo quan thuc pham
E ="
¢ Tagir
¢ TN
%
Pham nhuém Dugc pham

Chu dé 3: ON TAP CHUONG 6
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H

|
[Hl R—’Cl‘—R" (phan teng khi)

/ OH
CN

R=C—R HCN
;g > R—C—R (phan tmg céng)
\ OH
I,/NaOH . _ o |
- i ?\ 4 3
[0]| &eiR 1aH) (véi R* 1a CHy) R-COONa+ CHI; (phan g tgo iodoform)
(phan ng oxi hoa)
v Mg (RCOO)Mg ~
X / CuO
R-C-R . RCOO)Cu b (tinh acid)
|
0 Na;COs
» RCOONa -
R'OH P o ,
(H2504 dic) > R lﬁ OR (phan tng ester hoa)
0
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