Chuong DIEN LY

1.CHAT PIENLY la nhitng chat tan trong nude (hay & trang thdi néng
chdy) tao thanh dung dich din dugc dién. D6 1a axit tan, bazd tan va
mudi tan.

2.PHUONG TRINH PIEN LY la phuong trinh biéu di&n qué trinh dién
ly clia cdc chadt dién ly.

Chat dién ly manh bi€u dién bing mii tén mot chiéu va trong phin
ng mdi dude vi€t dudi dang ion.

Cha't dién ly y&u bi€u dién bing mdi tén hai chiéu, trong phan dng
ciing v3i chdt khong dién ly, oxit, két tia, chdt khi viét dudi dang phan
t.

Cdc da axit vi€t dién ly trng néc, dé 1 1y do cdc axit nay c6 thé tao
mudi axit va mudi trung hoa.
3.P0 PIEN LY (@) 1a ti s& gifta s6 phdn t¢ da dién ly (n’ ) véi tdng s6
ph4n tf ban ddu (n°) cda né tan trong dung dich.

4. AXIT la nhirng chat ¢6 khd nidng cho H*
5. DUNG DICH AXIT la dung dich chita H® hay H;0*
6. BAZO la chat ¢6 khd nidng nhan H*
7.DUNG DICH BAZO Ia dung dich chita O
8. PHAN UNG AXIT - BAZO la phan wng trong d6 c6 qua trinh cho nhin
H*. D€ phdn wng x4y ra thi it nhat mot trong hai chdt (axit, bazo) tham gia
phdn dng phdi 1a chdt manh (axit manh, bazd manh) con n€u cé hai chat
tham gia di€u y¢&u thi phdi di¢u tan trong H,O.

NaOH + HCl ——>NaCl + H,0.

(H" + O ——> H,0)

31INO; + Fe(OH); —> Fe(NO,); + 31L0.
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(BH* + Fe(OH); —— Fe’* + 3H,0)
9. HIDROXIT LUOGNG TINH 1a nhi*tng hidréxit vira ¢6 kha nang cho
vira ¢6 khd nang nhan H*
7Zn(OMH),+ 2HCl1 ——5 7ZnCl, +2ILO.
(Zn(OH), + 2H* —— Zn*" + 2H,0)
Zn(OH), + 2NaOll —— Na,ZnO, + 2I1,0
(Zn(OH), + 20l ——> 7Zn0 ;™ + 2IL,0)
Cdc hidoxit thudng gidp va dang 6xit tuong ing clia nd
/n(OH), <=> H,Zn0O, (Axit Zincic)
Be(OH), <=> H,BeO, (Axit berilic)
Al(OH); <=> HAIO,.H,0O (Axit aluminic)
Cr(OH), <=> HCrO,.H,0
10. TRI SO pH CUA DUNG DICH
pH = -lg[H']
pOH =-1g[OH]
B4t ky dung dich nao ciing c6 [H].[OH] = 10", Do d6 pH +
pOII = 14
pH< 7 moéi trudng axit, pH > 7 mdi trudng bazo, pH = 7 moi
trudng trung tinh.
11. MUOI 1a nhitng hop chdt ma phan t¥ gdm cation kim loai (hay NH,"
lién k€t vdi anion gde axit ( ¢6 thé xem mudila sdn phadm clia phan ¥ng
axit - bazg).
12. DUNG DICH MUOI Ia nhitrng dung dich c6 chia cation kim loai
(NH,*) va anion gdc axit.
13. TINH AXIT - BAZO CUA DUNG DICH MUOI
Muéi ciia bazo manh — axit manh; bazo yéu — axit yéu (d6 manh
y€u twong duong nhau) pH = 7 hay pH ~ 7.
Mudi ciia bazo yéu — axit manh dung dich mudi c6 mdi trudng
axit (pH<7)
Muéi ciia bazo manh — axit yéu dung dich mudi c¢6 méi trudng
bazo (pH>7)
14. PHAN UNG TRAO POI ION Ia phdn @ng trao ddi gitta nhitng chat
di€n li trong dung dich.
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BaCl, + H,SO, —»BaSO,} + 2HCI

DPiéu kién phdn ¢ng 1a sdn pham tao thanh phdi ¢6 it nhd't | trong
ba dau hiéu tao két tia, bay hadi hay 1a chdt dién ly yéu.

15. TINH TAN CUA MOT SO CHAT TRONG H,0

AXIT hiu nhv tan trir H,SiO;

BAZO chi ¢6 hidroxit clia kim loai kiém (Na,K...) kiém thé (Ca
,Ba,Sr..) va amodniac tan.

MUOI

Mudi Nitrat, Mudi Axetat, mudi axit (goc héa tri 1), kim loai
kiém, amoéni tan; trit LiPO, khong tan, c6 mau vang.

Mudi sunfat da s6 tan, trir mudi clia Sr, Ba, Pb; Ag, Ca( it tan ).

Mudi clorua, bromua, iodua da s tan trif mudi cda Ag, Pb (nhung
PbCl,tan khi ¢6 t°, Cu(I), Hg(I), HgBr,, Hgl,.

Mudi cacbonat, phdtphat trung tinh, hidrophotphat, sunfit: phan
160 it tan trif mudi cia kim loai kiém va amoni tan nhiéu

Mudi sunfua phin 16n khong tan, trit mudi clia kim loai kiém,
amoOni, Ba, Ca, Sr tan

Mudi chita anion AlO, , ZnO,” , CrO,, BeO,” tan t6t.

16. MOT SO MUOT KHONG TON TAI TRONG DUNG DICH
Tu phin hiy tao hidréxit va axit twong ing CuCO,;, MgS, AlS,,
AL(SO,);, Fe,(CO5);, (CH;C00) Fe, Fe,(Si0;);
CuCO, + H,O —» Cu(OH), + CO,
Tu phdn hiy theo co ché oxihda-kht Cul,, Fels, Fe,S;
Fe,S; —— 2FeS + S
17.MAU CUA VAI CHAT (ION)

MnO, mau tim; Cu™ mau xanh; Fe’* ndu do; Cr,0,” vang cam;
Ag;PO, vang; Li;PO, vang; AgCl tring, héa den ngoai 4nh sdng; BaSO,
tring; CaSO, tring; PbS den; CuS den; PbSO, tring; Fe** tring xanh
(tring 4nh luc); Fe(OH), tring xanh, chuyén thanh ndu dé ngoai khéng
khi; Fe(OH); ndu dd; Cu(OH), xanh; AI(OH); keo tring.

18. PHAN UNG THUY PHAN

Chi ¢6 gbc axit trung binh-y€u, bazd trung binh-yéu mdi bi thiy

phéan.
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B1. Viét phuong trinh dién ly.

B2. Nhdn x¢t xem cdc ion thudc loai nao? (axit, bazd, trung tinh
hay luGng tinh)

B3. Viét phdan tng véi H,O (phdn wng hai chiéu) tao ion H*
(H;0%) hay OH".

B4. K&t luan do 1a moi trudng gi? Tra 13i vi sao? So sdnh pH véi

VD1. Khi cho miu gidy quy vao dd Na,CO; thi gidy quy c6 doi
mau khong?

(Ta d& dang nhan ra, didy la mot bazo)

Na,CO; —> 2Na*+ CO,”

CO;” + H,0 ———HCO; + OH

Trong dung dich c6 OH , 1a mdi trudng bazd ¢6 pH > 7 do do
lam quy tim héa xanh.

VD2. So sanh pH cta dung dich KHS véi 7.

(Ta nh4n ra diy 14 chdt ludng tinh)

KHS —> K"+ HS

HS + H,O — H,S + OH

—
HS + H,0 —S" + H;0°
Dung dich ¢6 pH gidn bing 7 (xem nhu khéng 1lam déi mau quy
tim).
VD3. Ching minh Na,CO; la bazd
Na,CO; + 2HCl ——» 2NaCl + CO, + H,0
VD4. Chitng minh FeCl; 1a mdt axit.
FeCl, —— Fe* +3CrI
Fe(H,0)™ + H,O ———==Fe(OH)’* + H;0"
19. TRAT TU TUONG DPOI GIUA CAC PHAN UNG
Phdn wng axit — bazos ( bao gém cd phdn Wng trung
hoa).DK
Phdn ng trao ddi ( trao d6i ion). DK
Phdn ng oxihéa — khit.PK
20. NHAN XET VAI TRO MOT SO ION TRONG NUGC
Ton goc axit manh, bazd manh 13 trung tinh.
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Ion goc axit hay bazd trung binh yéu sé gdy ra tinh chdt nguge
lai. CO5* 1a bazo, NH,* 14 axit.

Luu y: ion ludng tinh 14 nhitng ion vira ¢é kha nidng cho vira cé
kha nang nhidn H*. HHCO; 14 ion luGng tinh.
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Chuon
]

NITG - PHOTPHO

CAC NGUYEN TO PHAN NHOM CHINH NHOM V

1. VI TRI NGUYEN TO NHOM VA TRONG HE THONG TUAN
HOAN

Nhém VA gém cdc nguyén 18 N, ,sP, 53As, 5,Sb, ¢Bi ¢6 5
electron 16p ngoai cing nén dé nhian thém 3e d€ dat cdu hinh bén ving
ctia khi hi€m, do d6 tinh oxihdéa 1a tinh chdt diic trung.
2.NITO (N,) vi phan t N, c6 lién k€t ba nén & diéu kién thudng N, kém
hoat dong nhung khi ¢6 t° va xiic tdc thi N, khd hoat dong.

N, thé hién tinh éxihéa khi tdc dung cdc chdt khii tao nitua (tao
sdan phdm chita N7).

TAC DUNG VOI H

N, + 3H, P N,

Chitoxihéa X! Amoniac

TAC DUNG VOT KIM LOAI ( véi nhiéu kim loai ¢6 tinh khi
manh)

N, + OLi —7 J21iN

Ngoai ra, Nito con thé hién tinh khii khi tdc dung véi chadt
oxihoa manh (0O,)

TAC DUNG VOT O, & nhiét do thudng khong ¢é pan tng; diéu
kién & 3000°C, tia Itta dién)

N, + O, 3000°C__ 2NO

Chatkhw O Pp Nito(II) oxit (khi khéng mau)

NO+0, = X'E > NO, (phan ¥ng xdy ran gay & nhiét dé
thudng)

Nitd (IV) Oxit (khi mau nau do).
3. PHOT PHO (P) tuy 13 phi kim nhung P thudng thé hién tinh khi 1a
chinh khi tac dung vdi cdc phi kim (O,, CL,...)
TAC DUNG VOT OXI c6 th€ tao hai san phdm
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4P ¥ 30, 12 2P0,
4P ¥ 50, 12 2P0

TAC DUNG VOT PHI KIM KHAC (Halogen, S) tao hgp chdt P
ung soh duong.

tO

2P + 3¢, 2, 2PCl,
2P 4 5P BN 2PCl,

TAC DUNG VOTHQP CHAT gip cdc chit 6xih6a manh HINO,,
KCIO,, KNO;, K,Cr,O-... P bi 6xihéa dé&n soh +5

3P + 2H,0 + S5HNO; 2y  3H,PO, + 5NO

SHNO; +P —> H;PO, + 5SNO, + H,O

6P + 5KCIO, —> 3P0, + 5KCI

Ngodai ra P con thé hién tinh oxhéa khi tic dung véi chat khit
tao hop chdt ciia P iing soh -3

tO

2P ¥ 37Zn 12 7P,

-3
4. AMONIAC (NH;) vi N H,, diy la soh thip nh4t cia Nit6 nén NH;

12 mot chat khi.
SU PHAN HﬁOY NH, khong bén nhiét

2NTI, vt ON, + 3,
Khitdc dl_t;;g véi chdt éxihéa thiong N7 bi éxihéa thanh N° (N,),
mét it tao N (NO)
TAC DUNG VOT O, tao hai san pham khdc nhau phu thudc vao xic
tac
4N, + 30, 12 N, + 61,0
4NH, 4 50, _1%xt ANO  + 61,0
TAC DUNG VOI Cl, NH, tv béc chdy trong khi clo
2NH, + 3Ccl, ——> 6HCI + N,
Nhé NH; + HCI — NII,CI (khéi tring, ching té khi

NH, la bazo)
VOT OXIT 1 SO OXIT KIM LOAI (thudng 1a oxit kim loai trung
binh, yé&u)
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ONIL + 3Cu0 12 ,N, + 3Cu  + 31,0
5. DUNG DICH AMONIAC 1a dung dich bazd y&u va ¢6 mui khai do
NH, d€ bay hdi.
TAC DUNG VOI CHAT CHI THI MAU 1am qui tim héa xanh
NH, + H,O <= = NH," + OH
TAC DUNG VOT DD AXIT tao mudi amoni (axit manh hay axit

tan)
NH; + HCI —> NH,Cl (amoni clorua)
NH; + IS —> NHI
NH; g4 + HNO;; —> NH,NO; (amoni nitrat)
NH, + H* —> NH
NH; + H,SO, —>NHHSO, (amoni hidrosunfat)
NH; + H* + HSO, ——>NIH; + HSO,
2NH, + H,SO, ——> (NH,),SO, (amoni sunfat)

2NH, +2H* +SO; ——>2NH, + SO
TAC DUNG VOI DD MUOI tao hidrdxit khong tan
ONIH, + 21,0 + FeSO, — > Fe(OH),v+ (NIH,),S0,
ONH, + 2H,0 + Fe* —— TFe(OH),y + 2NH;

3NH;, + 3H,0 + AICl, —> AI(OH);4 + 3NH,CI
3NH, + 3H,0 + AP —— AI(OH);¥ + 3NH].

6. MUOI AMONI (NH,)

Mudi amoni 12 hgp chdlt ion, phdn t¥ gém cation NH, (amoni)
va anion goc axit.

T4t cd mudi amoni diéu tan, 12 chat dién li manh

(NH,),A ——>nNH; + A"

Ion NH," 1a mot axit yéu

TAC DUNG VOI CHAT CHI THI MAU 1am quy tim héa dé

NH,” + H,O —> NH;, + H;0*

TAC DUNG VOI DUNG DICH BAZO tao NH,, nay la phin tng
ding dé nhdn bi€t mudi amoni (tao khi ¢6 mui khai), dung diéu ch& NH,
trong phong thi nghi¢m.
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NH] + o —— NILT + H,0
PHAN UNG PHAN HUY da s6 mudi amoni diéu khong bén

nhiét.

Muéi amoni ciia axit dé bi phin hiiy hay khéng cé tinh oxihéa
manh khi nhiét phdn tao NI ; va axit tuong ting.

NIL,Cl ——> NILT + HC1T

NH,HCO, — > NH,T + co,T + H,0

Muéi amoni ciia axit ¢é tinh oxi héa manh khi bi nhiét phéin tao
khong tao NI ; ma tao sin phdm iing soh cao hon

NH,NO; _ 1 JN,OT + 2H,0

NH,NO, 2 NI+ + 21,0

NI,NO, 2 NI+ 2 ILO
7. AXIT NITRIC (HNO;) Ia m6t axit manh dong thdi 1a mot ch4't 6xihda
rdt manh

R4l d& bi phan hiy bdi nhiét

4HNO; —2 5 4NO, T+ 0, T+ 2H,0

HNO; la axit manh

TAC DUNG VOI CHAT CHI THI MAU 1am quy tim héa dé

HNO, — > H* + NO;

TAC DUNG VOT BAZO tao mudi va nudc

HNO; + KOH ——> KNO; + H,O

H* + OH —— H,0

3HNO; + Fe(OH); —> Fe(NOj); + 3H,0
3HY + Fe(OH); —> Fe™* + 3H,0

TAC DUNG VOT OXITBAZO tao mudi va nudc

2HNO; + Cu0 —— Cu(NO,), + H,0
2H + Cu0 —— Cu™*  + H,O

TAC DUNG VOT MUOI CUA AXIT YEU tao mudi va axit
twong ung

2HNO, + CaCO, —> Ca(NO;), +  CO,T

+ H,O

2H* + CaCO;, ——>Ca>* + 0,7 + HO
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+5
H N O,la chdt éxihéa manh

TAC DUNG VOTI KIMLOAI tic dung hdu hét véi kim loai trir
Au va Pt, phan tng khéng tao H,

+4

NO,
+2

NO

M + HNO, % 5 M(NO,), + HO + J+\1f2 0
0

3 N2
N H /NO,

n: 12 hoéa tri cao nhd't ctia kim loai (con goi dién tich cao nhat
ctia kim loai c¢6 thé t6n tai § dang ion tu do)

Ung v6i mdi sdn phdm vi€t mot phuong trinh.

Fe, Al, Cr... khéng tac dung véi HNO; ddc ngudi do kim loai bi
thu dong hoa.

Khi tao NO, ( khi mau ndu dd, khi bi hap thu bdi kiém), NO (khi
khong mau hoa nau trong khong khi), N,O (khi khOng mau ndng hon
khong khi), N, (khi khéng mau nhe hon khéng khi), NH,NO; (khong
tao khi)

Khong néi tao gi thi nhd HNO; dic (tao NO,), HINO; lodng (tao
NO).

+5
Kim loai c6 tinh khi cang manh va HNO, cang lodng thi N bi

khit xuéng soh cang thip.
6HNO; o, +Fe — 2 5 Fe(NO;); + 3NO,T + 3H,0
6H* +3NO; + Fe —> Fe* + 3NO,T + 3H,0
8HNO; , + 3Cu —Z 5 3Cu(NO;), + 2NOT + 4H,0
8H* + 2NO; +3Cu —> 3Cu®™ + 2NOT + 4H,0
TAC DUNG VOT PHI KIM (thudng thi phi kim dang rin, HNO,
dic) san pham @ng soh cao cia phi kim.

C + 4HNO,, —° 5CO, + 4ANO, T+ 2H,0
S +6HNO,, — 2 SH.SO,+ 6NO, T+ 211,0

S5HNO; + 3P  +21L0 —2  3I1,PO, + 5NOT




BAI TAP Lép 11

5HNO; + P % 5 H,PO,+ 5NO, + 1,0

TAC DUNG VOI CAC HOP CHAT (cdc hdp chit chita nguyén
t c6 soh thap)

FeO +4HNO, —> Fe(NO,); + NO,T + 2H,0

Nhé la mét chdt doivei HNO; thi cd hai tinh axit manh va tinh
oxihéa manh xdy ra dong thoi.
8. MUOI NITRAT (NO;) tit cd mudi nitrat didu tan

M(NO,), —> MY+ nNO ;

NO; la ion trung tinh, chi ¢6 tinh oxihoda.

TRONG MOI TRUONG AXIT MANH (H*) giong HNO, lodng.

TRONG MOI TRUONG BAZO MANH (OH") tic dung véi kim
loai ¢6 oxit va hidroxit 1a cdc chat ludng tinh ——> NH; ( n€u hét NOy
tao H,)

NHIET PHAN MUOT NITRAT mudi amoni, mu6i kim loai, dua
vao day dién hoa ta co

Mudi kim loai hoat dong (tit Li d&€n Mg) —22 s Mudi nitrit+O,

Mudi kim loai hoat dong trung binh (tit sau Mg dén Cu) —22
Oxitkim loai + NO, + O,

Mudi kim loai y&u (sau Cu) —2Z 5 Kim loai + NO, + O,
9. AXIT PHOTPHORIC (H;PO,) 1a mdt axit trung binh y&u.

TAC DUNG CHAT CHI THI MAU 1am quy tim héa dé (dién li
theo 3 nic)

H;PO, = — H* + H,PO

H,PO ==\ HPO ;~

HPO;~ = = = R PO

Trong dd H;PO4 ngoai phan tt H;PO, con ¢6 cdcion H', H,PO
,HPO; , PO}

TAC DUNG VOT BAZO

H.,PO, +NaOH — 5 NaH,PO, + 1,0

Natri dihidroPhotphat
H,PO, +2NaOH —% 3 Na,HPO, + 21,0
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Natri HidroPhotphat

H,PO, +3NaOH —2 5 Na,PO, + 3H,
NatriPhotphat
TAC DUNG VOT KIM LOAI TRUOC HIDRO tao mudi va
hidré
3Mg + 2H,PO, _ 12, Mgy(PO,), + 31,7
3Zn  + 2H,PO, _ 1% o 7n,PO,), + 3H,T

10. MUOI PHOTPHAT (chia PO,*) ¢6 mudi trung hoa, mudi axit
(dihydr6 hay monohdrd)

T4t cd mudi trung hoa, mudi axit cia Natri, Kali, Am6ni déu tan
trong nudc.

V@i cdc kim loai khdc chi ¢6 mudi dihidrophotphat tan.

Nhan bi€t mudi amoni, cho tac dung véi AgNO; (thudc thit)

PO + 3Ag" ——> Ag,PO, mau vang
11. PIEU CHE NITO (N,)

TRONG CONG NGHIEP héa 16ng khong khi & (° rat thap sau
do ting dan t° 1én —196°C, Nitod s6i va bay hoi trude con lai 1a O, va cdc
khi khac (vi t° s6i cia O, 1a -183°C)

TRONG PHONG THI NGHIEM

NH,NO, — s NI+ 2 H,0
12. PIEU CHEE AMONIAC (NH,)

TRONG CONG NGHIEP nguyén liéu ti¥ khong khi (c6 N,) va
khi 10 cdc (c6 H,), hay tr khong khi (c6 N, va O,) ; C va hdi nudc.

tO

C + s _ 2 CO,
cO, + C _1° 2C0
C + HO 2 cO + H,
( hdn hgp thu dugce ¢6 CO, Hgovél N, loai CO thu dugc N, va H,)
N, + 3H, > 4007, Pcao ___ ONH,
== Fe

TRONG PHONG THI NGHIEM cho mudi amoni tdc dung dung
dich bazd (1°)
NH,NO; + NaOH — 2 5 NaNO, + NH,T + 1,0
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13. PIRU CHE PHOT PHO (P) nung trong 1o dién hdn hgp gdm
Canxiphotphat, Silic dioxit va than
Cas(PO,),+ 5C +3Si0, —2 5 3CaSiO; + 2P + 5CO
Khi ngung tu hdi thodt ra s¢ thu dugc P trdng. Sau d6, d6t néng
1au ¢ 200°C - 300°C thu P dé.
14. PIEU CHE AXIT PHOTPHORIC (H;P0O,) dung phuong phdp
sunfat
Ca, (PO,), +3H,80,, —Z 5 3H,PO, + 3CaSO,J
15. CAC LOAI PHAN BON HOA HOQC
PHAN PAM cung cdp Nitd cho cdy dudi dang NO ;, NHI :
Amoéni CTPT NH,CI, (NH,),SO,, NH,NO,
Phén dam urea (loai t6t nhat ) CTPT (NI,),CO
NH, +CO, —— (NH,),CO+ H,0.
(NH,),CO +2H,0 ——> (NH,),CO; (khi bi udt)
Phdn dam nitrat CTPT : KNO, , Ca(NO;),, ...
PHAN LAN cung cAp photpho cho cdy dudi dang ion PO i_ ;
Phan lan ty nhién CTPT Ca,;(PO,),, diéu ché tr quing Apatit,
Photphorit
Supe photphat (Supe lan) CTPT Ca(H,PO,),
Ca,;(PO,), + 2H,S0, —2 5 Ca(H,PO,), + 2CaSO,
Supe photphat don: Ca(H,PO ,),
CaS0,.2H,0 (thach cao)
Ca 4(PO,), + 4I1,PO, — 2 3 3Ca(ILPO ),
Supe photphat kép
Amophot 1a loai phdn bén phiic hgp vira c¢c6 N, P. CTPT
NH,H,PO,, (NH,),HPO,.
PHAN KALI cung cap Kali cho cay dudi dang ion K*.
CTPT KCl, K,SO,, K,CO, (thudng goi 1a bo tat).
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Chuong

e PAI CUONG HOA HUU CO

1.POI TUQONG CUA HOA HQC HUU CO 1a cdc hdp chit hitu co

2. HQOP CHAT HUU CO 1a hgp chdt cia C ( trir CO, CO,, H,CO;, mudi
cacbonat,CN") CH,, C,H,, C,H, CiH,, (hidrocacbon); C,H;OH,
CH,COOH ( dan xudt cda hidrocacbon)

3.PAC PIEM CHUNG ciia hdp chdt hitu co

THANH PHAN NGUYEN TO nhat thiét phii cé C, thuding c6
H, hay gap O, N, dén halogen, S, P ...

LIEN KET HOA HOC chi y&u Tk cong hod tri.

CAC HOP CHAT HUU CO thudng dé bay hdi it bén ddi vdi
nhiét va dé chdy hon hgp chdt vo cd.

CAC PHAN UNG CUA HQP CHAT HUU CO thudng chim va
khong hoan toidn theo mdt huéng nhit dinh.

4. PHAN LOAI HOP CHAT HUU CG 2 loai 16n 1AHIDROCACBON
va DAN XUAT CUA HIDROCACBON.

HIDROCACBON do 2 nguyén t6 C, H tao nén gbém
Hidrocacbon no (CH,, C,H,..), Hidrocacbon chua no (C,H,, C.,H,..);
Hidrocacbon thom (C,H,, C- Hg...)

DAN XUAT CUA HIDROCACBON ngoai C, H con c6 nhitng
nguyén t6 khdc O, N, CI, S... nhu C,H;OH, HCHO, CH;COOH..nhiing
nhém -OIH, -CHO, -COOH, -NH, goi 1a nhitng nhém chiic quy€t dinh
TCHIH ciia hgp chadt hitu co.
5.PHAN BIET CAC CONG THUC

CONG THUC TONG QUAT C,H,0,N, cho bi€t s& nguyén 16
trong phan t¥ hdp ch4t hitu co.

CONG THUC THUC NGHIEM: (CH,0), (n : s6 nguyén ducng)
cho bié€t ti 1& s6 nguyén ¥ trong phan uf n>1.

CONG THUC PON GIAN NHAT CH,O b3 n — CT thyc
nghiém — CT don gidn nh4t
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CONG THUC PHAN TU C,11,0 cho biét s6 nguyén t5, s&
nguyén tu trong phin tw, tinh duge M.

CONG THUC CAU TAO ngoai y nghia giéng cong thic phin
t¥ con cho biét lién két gilta cdc nguyén tf tf d6 cho bi€t tinh chit hoa
hoc clia hgp chd't hitu co
CONG THUC TONG QUAT CUA HYDROCACBON

C,H, hodc C,Hay,0. (trong d6 k ladd bdt bao hoa"™ cia phan i, k=0
nguyén)

Khi ¢6 cling cong thifc tdng quat thi chua thé k€t luan cing diy dong
ding nhung ciing diy ddng dang thi ¢6 ciing cong thifc 16ng quat
y <2x+2 (viy=2x+2-2kma k>0).
SO nguyén t H Iudn 1a s6 chdn, y > 2; khoi lugng ctiia hydrécacbon
lu6n 1a s6 chdn,
SO lién k&t [T trong mach C (k) luén nhé hon hoic bing s6 nguyén
ti C (x) trong hydrocacbon dé k< x
CONG THUC TONG QUAT CUA CAC HGP CHAT HUU CG €O
NHOM CHUC
Hop chd't c6 nhém chife ¢6 thé coi 1a ddn xud't clia hydrécacbon, khi thay
th€ mot hodc nhiéu nguyén i H trong phidn ti hydrécacbon bing nhém
chue.
(*)DO BAT BAO HOA CUA PHAN TU
D¢ bdt bdo hoa (ky hiéu A ) la dai luong cho biét tong sé lién két
ITva s&'vong cd trong phdn tik chdt hitu co, A =0, nguyén.
Benzen ¢ 1 vong va 3 kién két IT, nén A = 4
Axit acrylic CH,=CH-COOH A = 2 vi ¢6 1 kién két I1 & mach
cachon va 1 kién két I1 & nhém chiic.
CONG THUC TINH PO BAT BAO HOA
2A = 285,+2+5;-5,
Trong dé S, , Sy, S; lan luot la sé nguyén tit nguyén té cé hod tri
tuong ving bang IV, 111, I.
Chii §
S6 nguyén tit nguyén té hod tri Il khéng dnh hudng téi do bdt bdo
hoa.
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Trong hop chdt hitu co, cdc nguyén t& tix nhém IV tré di, cé hod

tri= 8—- (s6 thit tw nhém).

B¢ bdt bdo hoa khéng chinh xdc khi phdn ti ¢é chita dong thoi

oxy (tu 2 nguyén ti trod 1én) va nito. Viét dong phdn ciia C2H702N

MAU.

UNG DUNG DQ BAT BAO HOA - MOT SO THI DU GIAI

Thidu 1

Viét cdc dong phdn cé thé cé cia hop chdt cé CTPT C;H,0,.
Thidu 2

Cho hgp chdt hitu co B ¢é céng thikc phéin tit C.H,0, Tim diéu

kién ciia x, vy dé B la hop chdt no, mach hd.

Ryo

NHAN XET NHANH QUA SO MOL NUOC VA CACBONIC
Néu sé mol H,O = sé'mol CO, < A=1 (ngugc lai).
Néu s6 mol H,O > sé mol CO, < A= 0 (nguoc lai) suy ra

- nCO2 - nchc

Néu sé’mol H,O < sémol CO, < A >1 (vangugc lai)
Néu sé mol H,O < sé mol CO, va Heo, —Ng o =Ny, <& A=2

c

(va nguoc lai).

6. PHAN TICH NGUYEN TO chuyén cic nguyén 13 trong chat hitu cd
thanh cdc chat vo co, tir d6 dinh tinh va dinh lugng.

7. THIET LAP CONG THUC PHAN TU CHAT A c¢6 dang C,H,0 N,

cicmy Ma _12x_y 16z 14

m,,. M- Mg M, my

, M
cicy Ma_12x _y 16z 4

100 %C  %H %0 %N
CACH 3 qua CT thuc nghiém (C,H,O,N,)n,
m m m n,; .
X:yizit=— 22X khibi€l M, suy ra n.
12 1 16 14
CACH 4 phuong phép thé tich (phdn @ng chdy)

C.H,0. +(x+ % _ g)o2 S XCO, + %Hzo
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Nhin chung cdc cich nay ¢6 thé ding linh hoat va ¢6 hai dang

cdch chinh d€ tim cong thifc phdn tf sau
TIM QUA CONG THUC PON GIAN

B1. PHAN TICH NGUYEN TO
Dung dinh ludt bio toan nguyén 15, bao toan khoi lugng
A(C,HO,N) +0, ——> CO,+ H,O + N,

Bao toan cacbon Recay = Neg, = My,

Bdo toan hidro Mgy =20y o = My

Bdo toan nitd My =20y = My

Bao toan oxy Roy T Ropuy = o0y + 2”0((702)

Ciing th€ dua vao cong thic m,= m.+ m,+ my+ m,
Khi chi biét ty 1é CO, va H,O diung cong thitc dinh ludt bdo toan

khoi lugng m, +mg,,,, = Mqo +my

Khi chuyén héa Nitd thanh NH;, rdi cho NH; tdc dung H,SO, thi

nhéG phan ting

Co,

ONH; + H,SO, —>(NH,),SO,
Dinh lugng CO, bing phdn dng vdi ki€m phdi chd y bai todn

Pinh lugng nude bing cdch sit dung cdc chat hit nue nhu:

CuSO, khan (khéng mau) CuSO,+ 5H,0 —— CuSO,.5H,0
(mau xanh)

CaCl, khan chuyén thanh CaCl,.6H,0O

P,O5 ¢6 phan ting P,Os + 3H,0O ——>2H;PO,

H,SO, dic chuyén thanh dung dich ¢6 ndng dd loAng hon.

CaO ho#c kiém KOH, NaOH dic...

Néu dung chat hit nude mang tinh bazo thi khéi lugng binh ting

12 khéi Iugng cia CO, va cia H,0

NéEu diung chat mang tinh axit hay trung tinh (CaCl,, P,Os,

H,S0,..) hap thu sdn pham chdy thi khdi lwong binh ting 1én chi 14 khdi
lugng cia H,O.

B2. THIET LAP CONG THUC PON GIAN
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Sauk hi xdc dinh s6 mol moi nguyén 16; xdc dinh céng thiic don
gidn

Didt cong thife cia A 1a C,H,O,N,

Ta cé
%C %H %0 %N
121 16 14
trong doa:b:c:dladlé nguyén tdi gidn

CTDG cia A 1la C,H,ON,, céng thic phidn ti cia A c6 dang
(C,H,ONy), v6in > 1 nguyén.

B3. XAC PINH CHi SO n TRONG CONG THUC THUC
NGHIEM

Cé6 2 cdch phd bién d€ tim chi s6 n

DUA VAO KHOI LUGNG MOL PHAN TU (M)

Khi bi€t M, ta ¢6: (12a +b + 16¢ + 14d).n = M,

Cé thé tim M, theo mot trong nhitng ddu hiéu sau nay

Dua vao khéi lugng riéng hay ty khoi 16i chat khi.

X:1y:z:it=neng Ny Ng= =a:b:c:

x G o m,
Duva cong thie tinh M, = —
Na
Dua vao phuong trinh Mendeleep
m m,RT
PV=nRT= —2RT => M,= 22—
M PV

A

Dua vao hé qué cia dinh luit Avogadro ( § cung mdt diéu kién
vé nhiét d6 va dp sudt, i 1& vé thé tich khi hay hoi ciing 1a ti 1& vé s&
mol).

Khi dé cho V,=k.V,

= n=kn, = A - k.%

A B

Don gidn nhat 1a khi k=1 (th€ tich bing nhau).

Dua vao dinh ludt Raun vdi biéu thitc todn hoc

Dua vao quan hé mol & phdn tng cu thé theo tinh chdt cia A
(xét sau khi da c6 tinh chat hod hoc)

= M, =
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BIEN LUAN DE TIM n

Cin ¢t vao diéu kién ciia chi sé'n > 1, nguyén. Thudng diung cd
sd nay khi dé cho gidi han cia M,, hay giGi han cta d,;

Dung do bat bdo hoa theo c6ng thirc tinh hodc diéu kién cia né
A > 0va nguyén.

Cian cdf vao gidi han s6 nguyén t nguyén t6 trong tirng loai hgp
cha't véi dic diém cdu tao cia né hodc diéu kién dé€ ton tai chit dé
Dua vao cong thite tong qudt cia tirng loai hop chdt bing cach tich nhém
chiic réi dong nha't 2 cong thic (mot 1a CTTQ va mdt 1a cong thite trién
khai c6 chi s6 n).

TIM TRUC TIEP RA CONG THUC PHAN TU

Cac trudong hgp thudng gip

DE CHO THANIH PHAN CAU TAO VA KHOI LUGNG MOL
PHAN TU (M,,)

D&i véi loai nay, dé ¢6 thé cho thém nhém chic ¢6 trong phan
t, s6 lugng nhém chite cu thé hodc gidn ti€p dudi dang tinh ch4t dic
trung ctia nhém chite d6. Can nhd

Gi6i han vé s nguyén tif cia mdi nguyén (6 ¢6 trong phan i va
moi lién quan gitra.

Diéu kién nguyén duong (hoic khéng 4m) clia s6 nguyén td
nguyén td trong phan ti.

Diéu kién dé hop chat bén hodc théa man nhitng ddu hiéu nh4t
dinh

Tinh chat dic trung cia mdi nhém chie va biét phéi hgp cdc
nhém chifc trong mot phan tt d€ thda man nhitng tinh chit do chit Ay
gdy nén theo dau hiéu clia dé.

Né&u chi chuyén duge vé phuong trinh 3 &n s& thi diu tién tim
khodng xdc dinh cliia O hay N rdi lan lugt thé cdc gid tri nguyén vao dua
vé phuong tring hai 4n va gidi theo cdch tim C,H.

DUA VAO DU KIEN DE CHO VA CAC PHUONG TRINH
PHAN UNG

Loai nay chi can thi€t lip cdc phuong trinh dai s& theo dit liéu
va gidi (dang nay rat hay gip)
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BAI TOAN VE CHAT KHI HOAC HOT (phuong phép khi nhién
KE)

Gi6éng dang hai nhung luvu ¥ can lip ludn nhiéu hon va 4p dung
cac dinh luat.
8. THUYET CAU TAO HOA HOC c6 ba Iuin diém chinh

TRONG PHAN TU HQP CHAT HUU CO cic nguyén tif lién
k&t vdi nhau theo ding hoa tri va mot thi tw nha't dinh goi 1a cdu tao hod
hoc. Su thay ddi cdu tao héa hoc sé& tao ra chat mdéi. C,H,O ¢6 hai cong
thitc cdu tao sau CH; - CH, - OH (rugu etylic), CH;-O-CH, (Pimetyl ete)

TRONG PHAN TU HQP CHAT HUU CO cic nguyén tif
cacbon khong nhitng lién k€t véi cdc nguyén 1 khdc ma con lién két véi
nhau thanh mach cacbon ( mach khéng nhanh, mach nhdnh, mach vong
)

TINH CHAT CUA HOP CHAT HUU CO phu thude vao thanh
phan phan tit ( bdn chat, so lu’dng nguyén tit, va ciu tao hod hoc).
9. PONG PHAN VA PONG PANG

DONG PHAN i hién twong cdc hgp chat hitu ¢d ¢6 cing cong
thitc phan tt (cang KLPT M) nhung céng thitc cAu tao khdc nhau nén
tinh chit khéc.

Cé cdc loai dong phdn chinh: déng phin phing va déng phin
khoéng gian:

Déng phin phdng: La déng phan hinh thanh do sy thay déi trat
tr lién két gitta cdc phan (& trong chidt hitu ¢o. C6 cdc loai thudng gip.

CH,CH,OH va CH;0CH; la déng phdn nhém chic

CH,CH,CH,CH; va CH;CH(CH;)CH; 1a hai dong phidn mach
cacbon

CH,CH,CH,OH va CH;CH(OH)CHj, 14 hai dong phan vi tri

CH,CH,0OCH,CH,; va CH,0CH,CH,CH; 14 déng phdn do su
phin cidt mach cacbon.

Dong phin khéng gian (chi xét dong phdan hinh hoc) 13 dong
phan hinh thanh do su bé tri trong khéng gian cia cdc nhém nguyén uf
(nguyén )
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H H H CHs

\C_ / \C_ /

/\ / 0\
HsC CHj HaC

cis-Buten-2 trans-Buten-2

CACH VIET DPONG PHAN

B1. TINH PO BAT BAO HOA d€ xdc dinh s& vong va sd lién
k&t pi.

B2. CHON VA VIET MACH CACBON LGN NHAT

B3.CAT NGAN DAN VA GAN NHANH

B4. VIET CAC DONG PHAN VI TRI NHOM CHUC, NOI P1
luu ¥ tinh d6i xing ciia mach cacbon.

DONG DANG 1a hién twgng cdc hgp chat hitu cd ¢6 cung cong
thifc t6ng qudt, ¢é dic di€m cdu tao va tinh ch4t héa hoc twong tr nhau
nhung thanh phdn phin tf cliia ching hon kém nhau 1 bdi s6 nhém CH,
nhu diy dong ding cia métan gbm CH,, C,H,, C;H;, C,H,,, ..
CACHPOC TEN CAC CHAT HUU CO

Nhd cdc (i goe twong dng vée cdc sO cacbon tr 1 dén 10.

No (+an), n6i d6i (+ en), ndi ba (+in), géc no hoa tri I (+ yl); ¢6
hai ba n6i déi, n6i ba ( + adi..., atri...); vong thi thém xixlo truéc tén mach
cacbon twdng wng, gdc khong no héa tri I ( tén cacbon twong tng + yl).

B1: Chon mach cacbon dai nhdt lam mach chinh (wu tién mach
c6 chita nhém chife, ndi doi, néi ba, nhém thé, nhdnh)™”

B2: Ddnh s6 thit tr tif ddu gan (**) nhat.

B3: Doc tén nhu sau
Vi tri nhém thé-tén nhém thé-vi tri nhdnh tén nhdnh tén mach cacbon
twong wng-vi tri ndi doi, ndi ba tén nhom chite-vi tri nhém chive(rucu)

(%)

Nhém chifc la nhém nguyén tit (nguyén tit) gdy ra tinh chdt héa
hoc ddc ttrung cia chdt hitu co.

MOT SO TEN IUPAC CHO DUNG
(CH,;),CHCH; iso-Butan
(CH,),C neo-Pentan
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(CH;),CHCH,CH; iso-Pentan
(CH;),CHCH,CH,CH, iso-Hexan
(CH,),CH- iso-Propyl
CH,;CH,CH(CH,)- sec-Butyl
(CH;),CHCH,- iso-Butyl
(CH;)5C- tert-Butyl

Trdt w doc tén nhdanh halogen, —-NO,, —NH, , ankyl (a,b,c)
10. LIEN KET CONG HOA TRI

LIEN KET XICH MA 14 lién k&t duge hinh thanh do sy xen phi
truc, truc lién k&t trang v6i truc ndi hai hat nhdn clia nguyén tf tao lién
ke,

LIEN KE"T PI 1a lién két duge hinh thanh do sy xen phd bén ,
truc lién k€t khong tring truc ndi hai hat nhan.

LIEN KET POI 14 lién k&t dudc hinh thanh do hai cip electron
dung chung, gdm 1 lién k&t xichma, 1 lién k&t pi duge biéu dién bing 2
gach ndi song song.

LIEN KET BA 1 lién két dudc hinh thanh do ba cdp electron
ding chung gém 1 lién k&t xichma , 2 lién k&t pi.
11. HIEU UNG ELECTRON TRONG HOA HUU CO
12. CAC QUY TAC PHAN UNG

Quy tic thé trong ankan

Quy tidc thé trong vong benzene

Quy tidc cOng Maccopnhicop

Quy tic tich Zaixep.
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HPROCACBON NO

1. DAY PONG PANG CUA METAN, HIDPROCACBON
NO MA CH HO, PARAFIN, ANKAN

La nhitng chat hitu ¢d tao bdi Hidro va Cacbon, c¢ong thitc cau
tao 12 mach hd va chi c6 lién két don. Cong thite t6ng quat C,H,, ., (0
>1).
1. TEN QUOC TR (tén TUPAC)

ANKAN MACH THANG tén Latinh chi s6 nguyén ti Cacbon +

an.

TEN ANKAN MACH NHANH 1am theo cdc budc sau

Chon mach Cacbon dai nhat lam mach chinh

Pdnh s6 nguyén t¢¥ C ¢ mach chin sao cho nhanh mang s6 nhd
nhat

Doc tén ankan theo thi tw SO chi vi tri nhanh — tén nhdnh — tén
mach chinh.
CH; — CH - CIH, 2- Metyl propan
CI1,
CH; - CH,-CH,-CH-CH-CH; 2,3 - Dimetyl hexan
H, éH3
2. TEN THONG THUONG
CsHj,co3dp
CH,—(CH, );—CH; n- pentan
CH,;CH(CH;)CH,CH; iso — pentan
CH;
CH; - Cl— CH; neo - pentan
cli,
3. TINH CHAT VAT LY c¢6 1C dén 4C 1a chat khi, c6 5C dén 17C 1a
chat 10ng, tr 18C trd 1én 1a chat rin. M cang 16n nhiét dd s6i va nhict
do néng chdy cang cao. T4t cd déu nhe hon nwée, hau nhw khéng tan




BAI TAP Lép 11

trong H,O, tan dugc trong nhiéu dung mdéi hitu cd ( ete, bengen, dau
hoa,...)
4. CAUTAO

PHAN TU CH, c6 cau tao 1a mot of dién déu, cdc nguyén
khoéng nim trong ciing 1 mét phiang 4 lién két xichma huéng vé 4 dinh
cia mot tff dién déu, tAm nguyén tt C, géc HCH 1410928

CAC DPONG DANG CUA CH, phan ti¥ khéng & trén ciing 1 mat
phing, cdc gée lién k&t HCH, HCC, CCC 1a 109,5° Vi viy mach C 1a
dudng gap khiic.

Ankan la chdt khit manh, khong tdic dung véi axit, bazo & nhiét
dj thuong. Tham gia phdn iing sau
5.PHAN UNG THE CLO (xiic (dc 4nh sing khuéch t4n)

CH, +Cl, %", CILCl + HCl
Metylclorua
CIH,Cl + Cl, —* 5 CH.CL + HCI
Metilenclorua
CILCL + Cl, — @Ry CHCI, + HCl
Clorofom
CHCl, + Cl, M _ycCl, +THCl
Cacbon tetraclorua
CH,CH, +Cl, —“* yCH,CH,CI + HCI
Etylclorua

CH4-CHCICH; (spc) + HCI
CH;-CH,-CH; + (I, th<

CH3-CH,-CH,-Cl (spp) + HCI
Qui tdc thé “Sin pham thé vu tién cacbon bic cao”
C,Hypw + 2ClL, —* 5 C,H,,.0,Cl, + z HCI
6. TAC DUNG CUA NHIET phan @ng phin hiy, phdn Wng tich H, va
crakinh
PHAN UNG PHAN HUY

CH, —“5¢C ' OH,
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C.H,., —“ 5 nC+n+l)H,

PHAN UNG TACH HIPRO

CH,CH, — s CH,=CH, + H,

PHAN UNG CRACKINH

CH,CH,CH, —“ 5>CH, + CH, = CH,

C,H,, . S C Hyy, + G, (n=x-+y)
7.PHAN UNG OXI HOA

3+l . g
CH, + ”; 0, —5nCO, +(n+1)H,0

8.PIEUCHE \
TU NGUON KHI THIEN NHIEN VA DAU MO

TRONG PHONG THI NGHIEM

CH,COONa +NaOH —?L  CH, + Na,CO,

ALC, + 1210 — 5 3CH, +4Al(OH),

2.DAY PONG PANG CUA XICLO PROPAN, XICLO
ANKAN

La nhitng hidrocacbon no mach vong, cong thitc cdu tao c6 vong
va chi gém cdc lién két don. Cong thice tdng qudt C,H,, (n 3)

A Xilopropan, Xiclobutan

Tinh chat tuong tw ankan, nhung vong nhé (vong 3, vong 4)
tham gia phan @ng cdng mdS vong
X + Br, —— Br- CIH,— CH,— CH,— Br (1,3 — Dibrém propan)
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HIPROCACBON KHONG NO

1. DAY PONG PANG CUA ETILEN, ANKEN, OLEFIN

La nhitng hidrocacbon khéng no manh hé, trong céng thic cidu
tao c6 mdt lién k&t doi, cong thic t()?ng quat C,H,, (n=2)
1. PONG PHAN ¢6 hai loai dong phan 1a dong phan mach cacbon va
déng phan vi tri n6i doi
2. PONG PHAN HINH HQC (déng phan cis — trans) 1a déng phan vé
vi tri trong khong gian cia cdc gdc hidrocacbon gin véi nguyén tr C
mang ndi doi

a\C_C/b
d/ N \c

Dbiéu kién ¢6 dong phan hinh hoc 1a ¢6 ndiddiva a e b, c & d
DONG PHAN cis hai g6c giong nhau & ciing phia ndi doi.
PONG PHAN trans hai géc giéng nhau & khdc phia ndi doi

H H H CHs
\ / \
C—=C C—=C
/\ / 0\
HsC CH; H4C H
cis-Buten-2 trans-Buten-2

3. TEN QU6C TE (tén IUPAC) giéng tén ankan tuong ¥ng, chi ddi an
thanh en — s6 nhd nhat chi vi tri n6i doi (khin > 4)

CH, =CH, Eten

CH, = CH - CH; Propen
CH, = CH- CH,- CH; Buten -1
CH,;— CH = CH- CH; Buten - 2

CH, = C(CH;)CH; 2 — Metyl propen
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4. TEN THUONG xud't phdt tir tén goi ankan tuong ung ddi dudi an
thanh ilen CH, = CH, Etilen, C;I, Propilen...

Trong da sé cdc phdn ting héa hoc ciia anken chi lién két = bi
diit ra
5.PHAN UNG CONG vao néin

CONG I,

CH,=CH, +H, —Y y CH,- CH,

(Eten) (Etan)

C,H,, + H, L) (O 5 P

CONG BROM anken lam mat mau da cam cida dd Br,

CH,= CH,+ Br, —> Br— CH,~ CH,— Br

(1,2-Dibrém etan)

c,H,, + Br, —— C H,,Br,

CONG AXIT ( HI, HBr, HCI, H,SO, ... )

CH,=CH, + HCl ——CIH;- CH,- Cl (Etyl clorua)

CH;-CH-CH; (spc)

2=l
CH,-CH=CH, + HCI oy 0 RIEPATE

CH;-CH,-CH,-Cl (spp)
1-clo propan
C,H,, + HCI —> C,H,,,,Cl
Quy tidc Maccopnhicop khi cong anken bat doi xitng vdi HX wu
tién H gdn vao C (mang ndi déi ) nhi€u H.
6.PHAN UNG TRUNG HQP 1a qud trinh cong hop lién tiép nhiéu phan
t¢ nho gidng nhau hay twong tw nhau thanh phin t& 16n hay cao phan tf

nCH,=CH, —*’ sy  [.CH,— CH,-],

Etilen Polietilen (PE)

nCH, = CH — CH,—*-? s [-CH, - CH -], Polipropilen (PP)
CH,

7. PHAN UNG OXI HOA
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PHAN UNG CHAY HOAN TOAN
3n 0
C,IL, + 5 0, ' 5 nCO, + nlILO
PHAN UNG OXI HOA HUU HAN BANG DUNG DICH
KMNO, lam m4it mau dd thudc tim

CH,=CH,+H,O+[ O]

ddKMnO, > CH, — CH, Etilen glycol

OH O

CH,=CH, +%0, 2o’ o oy CcHO
Andehit axetic
CH,CH=CHCH, + 4[0] —2%% 5 2C1,cO0H
8. PILU CHE

TRONG PHONG THI NGHIEM tich nudc tit rugu
CH—CH,—OH — 2780 s oy = CH, + 1,0
TRONG CONG NGHIEP
Crackinh
CH,-CH,-CH, —%" SCH, + CH,=CH,
Téach H, tif ankan (dé hidro héa)
CH,-CH,-CH; —* s CIH,-CH = CH, + I,
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2. ANKADIEN - CAO SU
A. ANKADIEN

Ankadien (dien hay diolepin ) 1a nhifng hidrocacbon khong no
c6 2 ndi dbi trong phan tir. Cong thic t6ng quat C,H,, ,(n >3)

CHs =6 =01, 1,2 — Propadien (alen).
CH,=CH- CH=CH, Butadien — 1,3
CH, = CH-CH,—-CH = CH, Pentadien — 1,4
CH, = C-CH = CH, 2 — Metylbutadien — 1,3 (Isopren )
CH,
1. PHAN UNG CONG vao haindi “="
CONG H,
CH, = CH-CH = CH, + 2H, — Y sCH;~CH,~CH,—CH,
CONG HALOGEN

cong 1.4 Br-CH,-CH = CH-CH,-Br  (spc)
1,4-Dibrom buten-2
cong 1,2 Br-CH,-CHBr-CH=CH,  (spp)
3.4-Dibrom buten-1
AXITHALOGENHIDRIC

cong 1.4 CI-CH,-CH = CH-CHj; (spc)
4-Clo buten-2

CH,=CH-CH=CH, + HCI

CH;-CHCI-CH = CH,
3-Clo buten-1

CI‘CHz‘CHz‘CH = CH2
4-Clo buten-1

2. PHAN UNG TRUNG HQP
nCI, = CH— CH = CH, — -2 3 [.CI,-CH = CH-CI,-],
Cao su buna (c6 hai dang cis-, trans-)
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B. CAO SU

1. CAO SU THIEN NHIEN 14y t¥ mi cdy cao su, chdt 16ng mau tring
stta (vang, xam nhat, thinh phdn gédm H,O (53-65%), polisopren (30—
40%), protein (2-3%), lipit (1-3%), gluxit (0,5-1,5% ), mudi vo cd (0,3-
0,7%), mot s& enzim. Khi cho axit axetic vio mi cao su — dong tu, dem
hun sdy — cao su thé (crep).
CAUTAO
Coéng thic phan ti (CsHg),
Cong thic cdu tao [-CH, - C=CH - CH, -],
CH,
TINH CHAT
Tham gia phdn wng cdéng véi H,, Cl,, HCI
Tac dung véi S tao cao su luu hoa
Khong din dién, nhiét, khong thim nudc va khi
Tan trong xang va benzen.
2. CAO SU TONG HGP
CAO SU BUTADIEN [-CH,— CH =CH - CH, -],
Cdc phdn iing tao Butadien -1,3
2CH,-CH,-OH — 2% 0" o1y = CH-CH = CH, + 21,0 + H,
CH,-CH,-CH,-CH, — % 3 CH,= CH-CH=CH, + 2H,
(2CH=CH —MLCOCE o o —CH-C=CH)

CIL=CH-C=CH + M, —" yCI,=CH- CH = CH,
Phdn @ng trung hop tao polime
nCH, = CH - CH = CH, — "2y |_.CH,~CH = CH-CH,-],
Cao su buna (co hai dang cis-, trans-)

CAO SU ISOPREN
CH,-CH-CH,-CH, —*" 3 CH,=C-CH=CH, + 2II,
CH, CH,
nCIL= C-CH=CH, — "2 S[.CI,-C = CH-CH,],
CH, CH,
3.SU LUU HOA CAO SU
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La qud trinh ché hoa cao su thd véi mot lwugng nhd S (3-4%) &
130-145°

Tao ra nhirng cau ndi disunfua ( -S-S- ) gita cdc phan tf polime
hinh sgi — cao su lvu héa ¢6 cdu tao mang khéng quan.

Cao su lvu héa dan hdi hon, bén ddi vdi nhié¢t hon, 1du mon va
kho tan trong dung mdéi hitu ¢d hon cao su tho.
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3. DAY PONG PANG CUA AXETILEN, ANKIN

I.a nhitng hidrocacbon chua no mach hd trong phdn ti ¢é mot
lién két ba. Cong thie tong qudt C,H,, ,(n>2)
1.PONG PHAN gdmbhai loai dong phin 1a dong phan mach cacbon va
dong phén vi tri ndi ba.
2. TEN GOI gidng tén anken tudng ¢ng , d6i dudi en thanh in.
CH=CH Etin ( axetilen )
CH=C - CH;4 Propin
CH=C-CH,- CH; Butin-1
CH;-C=C-CH; Butin-2
3.PHAN UNG CONG
CONG H,
CH=CH + I, -’ yCH,=CIH,

CH,= CH, + 21, —~ sCH, - CII,

CONG Br, ( Cl,) ankin lam mat mau da cam cia nudc brom
CH=CH + Br, —> CHBr = CHBr

CHBr = CHBr + Br, —> CHBr, — CHBr,

CONG HX (HCI, HBr, HCN, CH;COOH)

CH=CH + HCl — %% 5 CH,=CHCl  Vinyl clorua

nCH,= CHCl —**-¢ 3  [.CH,- CH -],
Cl
4. PHAN UNG TRUNG HQP
NHI HQP
2CH = CH —MCLCCLE o oj, = CH— C=CH Vinyl axetilen
TAM HOP

3CH=CH —Sr , C,H; Benzen
5.PHAN UNG OXI HOA
CHAY HOAN TOAN

-1 .
CH,  + ”2 0, —“ 5nCO, +(n-1)H,0
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PHAN UNG OXI HOA HUU HAN lam mat mau dung dich
thudc tim

CH=CH+4[0] %809  1100OC — COOH Axit oxalic
6. PHAN UNG THE VGITON KIM LOAT
H-C=C-H + Ag,0 —5 5 AgC=CAgl+ HO
Bac axetilua

Dung d€ nhan bi€t ankin ¢6 ndi ba ddu manh (¥vang nhat).
7.PIEU CHE
CaC,+ 2H,0 — C,H, + Ca(OH),
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Chuon
g

HIDPROCACBON THOM

DAY PONG PANG CUA BEZEN, HIDROCACBON
THOM

La cdc hidrocacbon ma tong cong thuc chita vong thom (vong
benzen...). Cong thic t6ng quit C,H,, , (n>6)
1. PONG PHAN khi vong bezen ¢o (¥ hai nhém thé trd 1én thi xudt
hién dong phan vi tri
2. DANH PHAP tén nhdnh dit trudc t benzene

CeHsCH, Metylbenzen (Toluen)

CcH;CH,CH; Etylbezen
3. TINH CHAT VAT LY cédc déng ding cia benzen 1a chdt 18ng, c6
mii thom dic trung, khéng tan trong nude va 1a dung moéi tdt cho nhiéu
ch4t hitu co.
4. CAU TAO CUA BENZEN

Benzen c¢6 cdu tao vong sdu canh va co ba lién két & lién hgp
trong vong tao thanh hé vong thom. T4t cd nguyén tf C clia vong Bezen
diéu nim trén mdt mit phing

Benzen th€ hién tinh chit thom la tdc dung véi H,, thé véi
halogen nhung khong ¢6 phan iwng cong véi dung dich brom va dung
dich thudc tim.

5. THE V61 HALOGEN

C.H, + Br, —" s C.H.Br + HBr
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C.H.CH, +Br, —" 3 BrC,H,CH, + HBr
(tao hai sdn pham o,p)

6. THE VGT HNO, (H,S0, dd)

C,H,+ ONO, — %% s CcHNO, + L0

C,JH.CH, + INO, 2% 5 O,NCIH,CH, + [LO

(tao hai sdn phdm o,p)

Quy ludt thé & vong Bezen

Vong Benzen c¢6 sin nhém ddy electron, phdn dng xdy ra dé
dang va thudng thé vao vi tri o,p.

Vong Benzen ¢6 sdn nhém hit electron, phdan tng xdy ra khé va
thudng thé vao vi tri m.
7.PHAN UNG CONG VOI H, (Ni,1°)

CHs, + 3H, l) CsH,» Xiclo hexan
8. PHAN UNG CONG VOI Cl, (4nh sdng)

CHy, + 3Cl, —%£>C,H,Cl; thudc trir sdu 6.6.6
9. PHAN UNG OXIHOA BOT KMnO, bezen thi khong ¢6 nhung cdc
déng ding clia benzen thi c6
10. MOT SO HIDROCACBON THOM KHA C thusng gip la Stiren va
Naptalen. Stiren 1a hidrocacbon c¢6 chita dong thdi vong benzen va géc
khong no nén né vira ¢6 tinh cha't thom vira ¢6 tinh khéng no.



Lop 11

MOT SO TONG KET
HIDROCACBON

1. PHAN UNG THE NGUYEN TU HYPRO CUA CACBON NO
Callyyy +aX, ——> CylHy,0,X, +allX

Uu tién Cpye qo

Thé nhié¢u X, chi thudng x4y ra & 3 Hidrécacbon dau diy

Trong mach C khéng no, ¢é C,, thi ¢é phan @ng tai C no nhung
chii y€u chi xdy ra cho propen.

Etilen cling ¢6 phdn wng th€ & nhiét do cao.
2. PHAN UNG G VONG THOM

Vong benzen 13 mot hé thom rdt bén vitng, moi phdn ¥ng lam
mA't tinh thom ciia vong (chuyén thanh vong no, vong chua no hay mach
hd) tuwong déi kho

Phan ng nitrohéa ( 1 hay 3 ) HNO,dd/H,S0O,dd

Phédn tng vdi halogen (1 hay 3) X,/Fe,t°

NHO: Xét vong bezen c¢6 nhdnh thi tinh ch4t xét theo hai phan:
Vong benzen + Nhdanh ( nhd lvu y su canh tranh), phdn dng mdi do su
két hop do

C4Hs — CH, +3 [0] —M9% 5 ¢ H,-COOH + H,0

Nhém ddy e ( dinh huéng o-, p-): gdc hidrécacbon no, -OH, -
OCH;, -NH,...

Nhom hit e: ( dinh huéng m-: -NO,, -CN, -CHO, -COOH...; dinh
huéng o-, m-: IF, Cl, Br...)
3.PHAN UNG CRACKINH

Nén thue hién trong trudng hdp mach C no tao ra ankan mach
thap hon va anken (xt,t°)
4. PHAN UNG TACH HYPRO

Chi yé€u 1a tach I, tr mach C no (xt, t°).

Mot s6 phdn wng dic biét

C.H;— CH,CH, — " y C.H,—-CH = CH, + H,
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(Etylbenzen) (Stiren)
CH,(CH,),CH, — X 5 CH,, + H,

(n-hexan) (xiclohexan)
CH,(CH,),CH;, — " s C.H, + 3H,

(n-hexan) (benzen)

CH,(CH,)CIT, — X 5 C.I, — CH, + 311,
(n-heptan) (toluen)
CH,-CH,-CIL-CIT, — X 5 CIL,=CH-CH=CI, + 211,
(n-butan) (butadien-1,3)

CH,-CH=CH-CH, — X s CIH,=CH-CH=CI, + I,

(CH;),CHCH,CH; — X"y CH,=C(CH,)-CH=CH,+
2H,
(iso-pentan) (iso-pren)
5.PHAN UNG CONG CUA ANKEN
Trudng hgp cdng mot tic nhan khong dbi xing (bat doi) vao mot
phin tf anken khong déi xing (bat ddi), hudng cia phdn ¥ng cong tuan
theo quy tic Maccopnhicop
CONG HALOGEN
Thudng khéng xét phan wng céng cia F, (vi gdy phan tng hiy)
va I, (vi phdn wng thudn nghich va I, hoat dong rat kém).
C,Hy, + X; — G, H,,Br,
PHAN UNG CONG HYDRO HALOGENUA (HX)
Tuin theo quy tic cOng Maccopnhicop n€u anken khong ddi
xung
CH, — CHBr — CH, (sp Chinh)
CH,Br—CH, —CH, (sp Phu®¥

PHAN UNG CONG NUOC (hydrat héa)

Phéan @ng thudng dung xic tdc la axit manh (H"). Cling tudn theo
quy tic cong Maccopnhicop khi anken khong ddi xing
CH, —CHOH - CH, (sp Chinh)
HO - CH, - CH, — CH, (sp Phut

CH,=CH-CH;+HOH —H:504{loang) ;{
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6. PHAN UNG CONG CUA ANKIN VA ANKADIEN

ANKIN

Trude hét can néi ring vé nguyén tic, nhitng phidn wng nio cé
th€ xdy ra v6i anken thi ciing ¢6 thé xdy ra vdi ankin. Phan @ng cong
cda ankin lic ddu tao ra sdn phAm mang ndi doi, sau d6 sdn phdm nay
cong thém nifa tao thanh sdn pham no.

HC=CH +gcc||> [,C=CH-C1 — ' s 11.C-CHCl,

HC=CH + H,0 — 5+ CH,CHO

HC=CH + H-CN — XMl o cp,=CH-CN
Dic biét, ankin ndi riéng hay hdp chdt ¢é hydro dinh true tiép

véi cacbon mang ndi ba diu mach céphdn tng thé véi Ag,0 trong dung
dich amoniac (AgNO/dd NH;)

HC=CH + Ag,0 — 39N 5 Ap.C=C-Ag! + H,0

2R(C=CH), + aAg,O _ ddNH, 2R(C=C-Ag) ¥ +aH,0
(N&u a =1 thi d6 dong dang 1a axetylen, dic biétkhia =1 va R 1a H thi
do la axetilen).

PHAN UNG CONG CUA ANKAPIEN LIEN HQP

Cac ankadien lién hdp c6 kha nang tham gia phan wng cfng vao
cdc vi tri khdc nhau, chang han Butadien -1,3 c6 khd ndng cong vao cdc
vitri 1,2 hodc 1,4
|25 CH,Br — CHBr—CH = CH,
CH,=CH-CH+CH, + Br,

|84 CH,Br — CH = CH—-CH, —Br

8. PHAN UNG TRUNG HQP
nCH,=CH-CH=CH, — "8 Aot xt |-CH, -CH =CH-CH, -]

YHC=CH CuCl (Cu,Cly) + NH,CI CH,=CH- C=CH
3HCECH CuCl (CUZCIZ) + NH4C| > CHZZCH— CEC-CH:CHZ

3HC=CH —=I281% 5 CH, (benzen)

9. CAC PHAN UNG KHU VA OXI HOA
PHAN UNG KHU

HC=CH — " ycH,=CcH, —"" s CH,-CH,
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C,H,,, + H, Lto) C,H,,

C,H,, + H, L) CuHjnio

C,H,,, + H, L) C,H,,

C,H,, +H, LJQ) ON 5 F

C.H, +3H, —* 5y CH,, (xiclohexan)
CH,— OH +3H, —" 3 C.H, — OH
(phenol) (xiclohexanol)
C,H; - CH=CH, + H, —* 3 C,H, — CH,-CH,
PHAN UNG OXI HOA

CH,=CH, + ¥ O, Pfocgffi > CH,CHO

CH,-CH=CH, — % 1%¥ + cH.COOH + CO, + H,0
(CH,),CH=CH-CH, — M9 1a¥ o (CH,),C=0 + CH,COOH
HC=CH + 4[0] —— HOOC-COOH

Metan ¢6 tham gia mot sd dic biét

V,04(400°-500° C) hoat: (600°-800"C)
CH,+ 0, hoa¥ Cu,300°C, 200at

CR, ok 1 D)y - B GRN o oy 0 9y

> H-CHO + H,0

CH,CH,CH,CH, +5/2 O, — MnlCHiC00),180°C50a o 51 cOOH
10. PIEU CHE ANKAN

CAC PHUONG PHAP GIU NGUYEN MACH CACBON

Hydro hoa anken, ankin twréng @ng (xuc tac Ni, nung nong)

-0
CuH2u + H2 NI4’t)(juH2n+2

C,H,,, + 2H, Lto)cqumz

CAC PHAN UNG LAM TANG MACH CACBON

Téng hgp Wuyec

PR-X +Na — " § R-R + 2NaX

Néu di tr hdn hdp nhiéu din xudt halogen sé thu dugc hdn hop
nhiéu ankan khdc nhau
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R-R
R-Cl +Na, t°, (Ete) »/R-R' + NaCl
R'-Cl RIR!

CAC PHAN UNG LAM GIAM MACH CACBON
Phéan ng crackinh

Phdn @ng nhié¢t phan khan mudi trong NaOH/CaO
PILEU CHE CH,

ALC; + 12 HOH — > 4A1(OH); + 3CH,

Cé6 thé thay H,O bing axit vé co HCL...

(ALO, + 3C —2000°C lolliete o A} . 4 3C0)
¢ + 9, — P 5 7,
11. PIEU CHE ANKEN

DE HIDRO HOA ANKAN (téch loai hydro)
PE HIDRAT HOA RUQU (tich loai nuéce) ti¥ rugu no don

chifc.

PE HIDROHALOGENUA (tdch loai HX) tir ddn xudt Ankyl
mono halogenua béing kiém trong rugu

C,M,,,,C1+ KOH % C.I,, + KC1 + 1,0

CH,-CH,-Cl+ KOH —*5% 5 CH, =CH, + KCI + H,0

CRACKINH.

TACH LOAI HALOGEN BANG ZN, CU..tix din xudt o, 3 di
halogen

C.IL,X,+7n —" 5 C.I, + ZnCl,
12. PIEU CHE ANKIN

Vé bdn chat cdc phdn ng tdch loai hydro, tdch laoi nudc, tich
loai HX hay tdch loai X, 14 phan tng ding d€ tao lién két 7, do d6 c6
th€ ding n6 dé diéu ché ankin. Chiang han sé tich loai 2 phian tr HX
bing KOH rin nung néng tir dan xudt 1,1 hoidc 1,2 di halogen

CH X, + 2KOH ) — > Cullys + 2KCI 4 21,0

Cing co thé tdi tao ankin -1 tf mudi bac axetilua
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C,Ag, + 2HCl — C,H, + 2Ag(Cl

Tu CH, (nhi€ét d6 cao, 1am lanh nhanh)

2CH, —> CH, + 3H,

Tir canxi cacbua CaC,tao nén tir qud trinh t6ng hdp:

900°C +C, 2000°C +H,0
1 N 2 N
CaCoO, —> 0, CaO 0 >CaC, ~CalOH), >C,H,

KHi THIEN NHIEN VA DAU MO

1. KHI THIEN NHIEN

THANH PHAN CHU YEU CH, (95%), C,H,, C;Hg, N, ; H,,
..(30-40 % CH,) c6 trong mé dau.

UNG DUNG lam nhién licu, lam nguyén liéu
2.DAU MO

TINH CHAT VAT LY, TRANG THAI THIEN NHIEN chil
16ng sdnh, thudng c6 mau nau den, mui dic trung, nhe hon nudc, khong
tan trong nudc,

L4 sdn phdm ctlia su phdn hiy chdm nhiéu xdc dong thuc vat, bi
vii sdu du6i di't, 6 dé dau thim vao cdc I6p dat x6p trong mot ving rdng
16n — wii dau.

Trong tii ddu ¢ 3 16p 16p khi mé dau (CH,), 16p dau, 16p nuée

Cdch khai thdc khoan gi€ng dau
THANH PHAN CUA DAU MO ¢6 ba loai chinh ( chi y&u)

Ankan CH,,; CsH),; C,Hyy, ...
Xicloankan C¢H; ...
Aren C.H, ; C;HsCH; ...

Mdt lugng nhd cdce chat hitu ¢d ¢d oxi, nitd, Iuu huynh.
SAN PHAM CHUNG CAT DAU MO

San phdm chung cA't thuong

Khi ( C, — C, ) dung lam nhién li€u, lam nguyén li€u
Xang ( Cs— C,;) lam nhién li¢u, dung moi

Ligroin ( 1°120-240°C ) ( C4-C,, ) 1am nhién liéu dung mdi
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Déu thing ( 150-310 ) (C,p-Cyg ) thip
Dau ning ( 300-450°C ) ¢6 15C trd 1én lam nhién liéu dong co
diezen.
Maziit chat 16ng nhét mau den .

Chung cAt maziit du'éi 4p sud't thap

Dau ning ( dau diezen )

Dau nhon ( nhét ) 1am béi tron mdy.

Vazdlin dung trong y hoc

Parafin dung lam nén va chit cdch dién

Hicin dung lam nhwa rdi dudng .
3. CRACKINH DAU MO

14 qud trinh bé gdy ankan mach dai thanh ankan mach ngidn va
mot anken.

C,Hy, 40 chHzmz"‘ CyH,y (n=x+y)
4. SU CHUNG CAT THAN DA chung cat than dd & 1000°C thu duge
khi 10 c6c (H, 60%, CH, 25%); nhua than d4 (dau nhe thu C¢H; ;
CsHsCH,, dau trung binh thu phenol; ddu ning long nio, cresol; dau
antraxen); than c¢6c¢ cho 10 cao.

MOT SO LUU Y GIAI TOAN HIDROCACBON

1) Phdn wng cong hidrd vao ndi pi cia hidrocacbon khéng no:
a. Khoi lugng cia hdn hgp trude va sau khi phdn ng cong
x4y ra khong thay ddi.
b. DO gidm s6 mol (hoic thé tich) khi so vdi tru6c phan
ing, chinh 1a lugng hydro da phan d@ng.
¢. Hon hgp cdc hidrécacbon qua dung dich Brém, KMnO,
thi:
Thé tich (s6 mol) hdn hdp gidm 1a thé tich (s&
mol) cia hidrécacbon)
Khoi Iugng dung dich ting 1a khoi lwgng ciia cdc
hidr6cacbon khéng no.
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d. Hdn hgp hidrécacbon qua dung dich AgNO,/NH; (lién
quan dén ankin dau mach).
2) Phdn tng dot:
a. Xétty 1é n O,: n CO, = T. Néu T>1,5: ankan; T=L,5:
anken; T<1,5: cdc hidr6cacbon c¢6 d6 bat bao hoa 16n
hon 2.
b. n CO, < n H,O: ankan
n CO, =n H,O : anken
n CO, >n H,O : cac hidr6cacbon con lai.
Séan pha“fm chdy c6 CaCl, khan, H,SO, dd, hdp thu 1,0, dung dich kiém
(kiém thd) hap thu CO, (luvu ¥ ddn H,O qua dung dich thi H,O ciing & lai)
P hdp thu O, du.



