TAI LIEU ON TAP

BAI GIANG HOA HOC 10

DUNG ON TAP KIEN THUC CO BAN

Chuong trinh giao duc méi

LUU HANH NOI BO



LOI NOI PAU
Quy Thdy C6 cung quy phu huynh kinh mén!
Cdc em hoc sinh I6p 10 thGn mén!

Ap dung Chuwong trinh gido duc phé thong dugc Bo gido duc ban hanh kém theo Thong tw s6
32/2018/TT-BGDDT ngay 26 thang 12 nam 2018 cta B0 trwdng Bo Gido Duc va Dao tao c6 nhiéu
do6i mai so vGi chwong trinh cli. Trong d6, mon Hoéa hoc phd thong ciling cé nhiéu doi méi, véi muc
dich gan két kién thitc mon hoc véi doi song nham giai thich hién twgng cac sy viéc, hién tuwgng xdy
ra xung quanh minh. Nam hoc 2022 — 2023 cac em bat dau hoc chwong trinh mdi, so vGi chuong
trinh ¢ thi sach gido khoa 16p 10 méi c6 thém phan Nang lvgng hoa hoc va hai chuyén dé bai tap

nang cao.

Nham gitip cac em hoc sinh 16p 10 c6 thé tom tat dugc kién thic cot 16i can thiét phuc vu nhu
cau hoc tap, chiing toi di viét cudn “Tai liéu on tap LI THUYET HOA HOQC 10” theo noi dung
bam sach gido khoa. Tin rang, tai liéu sé la mot cam nang can thiét gitip cac em tra cttu, cling nhw

giup gido vién c6 thém nguon tai liéu tham khao phu hgp chwong trinh méi.
Néi dung tai liéu gom c6 07 chuong:

CHUONG 1. CAU TAO NGUYEN TU

CHUONG 2. BANG TUAN HOAN CAC NGUYEN TO HOA HQC

CHUONG 3. LIEN KET HOA HQC

CHUONG 4. PHAN UNG OXI HOA —- KHU

CHUONG 5. NANG LUQONG HOA HOC

CHUONG 6. TOC BO PHAN UNG HOA HOC

CHUONG 7. NGUYEN TO NHOM VIIA - HALOGEN

Tai liéu dugc Thay, co trong nhom bién soan giup giang day cho cac em hoc sinh & cac treong
pho thong.

Du rat c6 gang, song trong qua trinh bién soan kho tranh khéi nhitng sai sé6t. Chiing t6i mong
nhan dwgc sy quan tam va nhitng gop y chan thanh cta cac em hoc sinh va quy doc gia.

Xin chan thanh cam on!

Nhom Bién Soan
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MO PAU
Bai 1: NHAP MON HOA HOC
NOI DUNG
I. D6i twong cta nghién ctru héa hoc

0 Hoa hoc la nganh khoa hoc thudc linh virc khoa hoc ty nhién, nghién cttu vé thanh phan, cdu
truc, tinh chat va su bién doi cua chdt cling nhv ¢ng dung cua ching.

Vi du:
Pon chat Hop chat
(aluminium)
L& nhém

Cac thé cua chat
Ba thé cta bromine

Bién d6i vat Ii Bién d6i héa hoc

Thang hoa cta iodine Nhing dinh s&t vao dung dich copper sulfate



Il. Vai tro cua hoa hoc trong d&i song va san xuat
0 Hoa hgc c6 vai tro quan trong trong doi song, san xuat va nghién cttu khoa hoc.
Vi du:
- Trong doi song: thudc chita bénh, thyc pham, mi pham,....
- Trong san xuat: phan bén héa hoc, vat liéu, nhién liéu,...
lll. Phwong phap hoc tap héa hoc
0 Phwong phap hoc tap hoa hgc nham phat trién nang Iwc hoa hoc, bao gom:
(1) Phwong phap tim hiéu 1i thuyét;
(2) Phurong phap hoc tap thong qua thyc hanh thi nghiém;
(3) Phuwong phap luyén tap, on tap;
(4) Phwong phap hoc tap trai nghiém.
IV. Phwwong phap nghién ctru héa hoc

0 Phwong phap nghién citu hoa hoc bao gom:

Nghién cliru Nghién ctru
li thuyét rng dung

Nghién ctru thyc

nghiém

0 Phwong phap nghién citu hoa hoc thwong bao gom mét so budc:

Xac dinh van dé Néu gia thuyét - Viét bo céo




CHUONG I: CAU TAO NGUYEN TU

Bai 2: THANH PHAN CUA NGUYEN TU
NOI DUNG

I. Thanh phan cau tao nguyén to

DEMOCRITTS

Nha triét hoc Democritous (D&é-mo-crit, 460 — 370 trwéc Cong Nguyén)

=Y
=,

Neutrons
Két luan:
Electrons — Kiiteiis Nguyén tlr gom:
* Hat nhan chtra proton, neutron
« VO nguyén t&r chira electron
—G Protons

Hinh. M6 hinh nguyén t&r

electrons / 4 nucleus

proton

neutron
~
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Hinh. M6 hinh nguyén tlr



VCEasy
Dalton, 1808 VISUAL

First to describe atoms in a modem, scientific sense CHEMISTRY

1.1.2a

Thomson, 1897

Thomson's Plum Pudding Model

= Doesn't explain why some of Rutherford's oc-particles bounced back

+ Protons & electrons

Rutherford, 1911

Rutherford shot ez-particles through gold foil; some bounced back! ..

~ Why don’t the electrons lose energy and crash into the nucleus?

:ﬁsm\-{é

® @
Basis for our modem atomic model . .

- Doesn't explain guantum mechanics
enn

Schrodinger, 1926

o Quantum mechanics

~Why are some atoms of the same element heavier?
Chadwick, 1932
g'g.’

+°+

+
°+°+° © H ©

+
© e ©

JOHN DALTON, 1803 1J THOMSON, 1904 ERNEST RUTHERFORD, 1911 NIELS BOHR, 1913 ERWIN SCHRODINGER, 1926

Hinh. So do tom tat qua trinh tim ra thanh phan nguyén tir



Il. Sw tim ra electron

T&m kim loai tich
— =+ Ry dién duvong
(cyc dwong) Man
Nguon dién Khe hep huynh quang
15 kV

——

Cathode U
(cwc am)

Néi véi may hat

chan khén

w Tam kim loai -
tich dién am
Joseph John Thomson (1856 - 1940)
Hinh. Thi nghiém ctia Thomson — 1897 Nha vat [i nguwoi Anh

Thi nghiém: phéng dién trong mot 6ng thuy tinh gan nhu chan khdéng (goi la 6ng tia &m cuc).

Vi tri trong nguyén tc LOP VO (Shell)
Loai hat Electron (e)
Khéi lvgng (amu) 1/1840 = 0,00055
Khéi luvgng () me =9,11.10%
bién tich twong doi -1
bién tich C (Coulomb) Qe =-1,602.10"°

lll. Sw kham pha hat nhan nguyén to

Cac hat alpha

7 xuyén qua ld vang
Man huyn@\ '

Lad vang

siéu mong
Céc hat alpha
bat ngugc lai
) T - Ngudn h;¢_1t alpha
Nha vat li ngwoi New Zealand (Radium)
E. Rutherford (Ro-do-pho) Hinh. Thi nghiém kham phé hat nhan nguyén tcr

Két qua:

= Nguyén tlr c6 cau tao réng, gdm hat nhan & trung tam va I&p vé la cac electron

chuyén déng xung quanh hat nhan.

= Nguyén tlr trung hoa vé dién: s6 don vi dién tich dwong ctia hat nhan bang s6 don vi

dién tich am cua cac electron trong nguyén te.
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e T Hat khong
lech nhlj-u - /
o U /
Hat bi
lch it
IV. Cau tao hat nhan nguyén tor
Vi tri trong nguyén tir HAT NHAN (Nucleus)
Loai hat Proton (p) Neutron (n)
Khéi lwvgng (amu) ~1 ~1
Khéi lvong (g) 1,673.102 1,675.102
bién tich twong déi +1 0
bién tich C (Coulomb) 1,602.10*° 0
o | I
Thaoi gian phéat hién 1918 1932
Thi nghiém phat hién Dung hat aban pha nitrogen Dung hat a bén pha beryllium

V. Kich thwéc va khoi lwong nguyén tir
1. Khéi lwong

0 Khoi lwgng cua nguyén ti vo cung nhoé, dé biéu thi khoi lwgng nguyén ti, cac hat co ban
nguoi ta dung don vi khoi lvgng nguyén tir 1a amu (atomic mass unit).

1 19,9265.10 *
—.m,_= 5 9-16610 *g
lamu =
2,656.10“g
—Lﬁﬁ.lﬂ'z“g =16amu

Vi du: Mot nguyén tir oxygen c6 khoi lwgng 1a 2,656.10%g =
0 Trong nguyén t khoi lwgng cia electron rat nhé so véi khéi lwgng cua proton va neutron.
Nén khai lwvgng cia nguyén ti¥ cha yéu tap trung ¢ hat nhan.
2. Kich thwéc nguyén tor
0 Kich thwéc cta nguyén t 1a khodng khong gian tao badi sy chuyén dong cua electron. Néu
xem nguyén ti nhw mot khoi cau thi dwdng kinh nguyén ti¥ khoang 10'*m.

— Kich thwdc ctia nguyén t rat nho.
0

— Nén thvong biéu thi bang don vi picomet (pm), nonomet (nm) hay angstrom (A ).
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1pm =10"m; 1" = 10"m ; Inm = 10°m

Nguyén tu
= ©~10""m

J i

Pam may electron

Hat nhan~10""m

Hinh. buong kinh nguyén ttr, hat nhan trong nguyén t&r carbon

Poi twong Kich thwéc (dwong kinh)
AL 0
Nguyén tw q= 10 °m=1A =10 nm - 100pm
Hat nhan d hatnhan= 10°nm =10?pm

d,-gmg'jg _ lD lnm :104
dhii rhag 105”“

=> dnguyén w > dhat ahan 10 000 lan

0 Nguyén t c6 cau trac rong, cic electron chuyén dong xung quanh hat nhan trong khong

gian rong ctia nguyén tr tao nén vo nguyeén ti.

0 Nguyén ti hydrogen cé ban kinh nho nhat ry = 0,053nm = 53pm.



Bai 3: NGUYEN TO HOA HOC
NOI DUNG
I. Hat nhan nguyén twr
1. Pién tich hat nhan

Electron mang
dién tich am

Proton mang
dién tich dwong

Neutron khéng
mang dién
0 Hat nhan chita proton mang dién +1 va neutron khong mang dién.
= Néu c¢6 Z so6 proton thi :
+ Dién tich hat nhan = +Z
+ S6 don vi dién tich hat nhan =Z =s6 p = so e.

2. SO khéi

= L7 + N

S6 khoi S6 proton S6 Neutron

S6 khoi A = NTK tinh theo amu.
Vi du: Hat nhan nguyén t& Na (Sodium) c6 s6 proton la 11, s6 neutron la 12
=>s0kh6iA=Z+N=11+12=23
Il. Nguyén to héa hoc
1. Tim hiéu vé s6 hiéu nguyén tr

0 S6 don vi dién tich hat nhan nguyén tt cia mot nguyén t6 dugc goi la so hiéu nguyén ti (Z)

cda nguyén t6 d6. Moi nguyén t6 hoa hoc c6 mét s6 hiéu nguyén ti.
2. Nguyén t6 hoa hoc
0 Nguyeén t6 hoa hoc la tap hgp cac nguyén t¥ c6 cung sé don vi dién tich hat nhan (Z).

Hién nay ngudi ta da biét 118 nguyén t6 hoa hoc (94 nguyén t6 ton tai trong tyw nhién + 24 nguyén
t0 tao ra trong phong thi nghiém).



3. Ki hiéu nguyén tw

séknéi A

X

sé hiéu nguyén tee /7

Trong dé:

- X la ki hiéu nguyén to.

- S6 Z (s6 hiéu nguyén tir) va s6 khoi A la nhitng dac trung co ban cia nguyén tir.
Lwu y: Nguyén t thi luén trung héa vé dién, nhung trong nguyén ti hat electron mang dién -1,
proton mang dién +1 va neutron thi khong mang dién nén dan dén s6 e = s6 p.

4. Pong vi

Cung sé
proton

Khdc s6 khéi
(A)

neutron

Q)

1 2 3

H
Vidu: Hydrogenc63dongvi: * (kihiéulaH), * (kihiéulaD), * (ki hiéula T); carbon c6
12C 13C 14C
6 6 6

3 dong vi : ,
Protium Deuterium Tritium
1 2 3
H, H; 1
1 proton + 0 neutrons 1 proton + 1 neutron 1 proton + 2 neutrons
Protium Deuterium Tritium

_~Electron

Hinh. B6ng vi clia hydrogen

e



Ngoai nhitng dong vi bén, cac nguyén t6 hoa hoc con c6 mot s6 dong vi khong bén, goi la cac
dong vi phong xa, dugc st dung nhiéu trong doi song, y hoc, nghién citu khoa hoc, ...
5. Nguyén tir kh6i va nguyén ttr khéi trung binh
a. Nguyén tr khoi
0 Nguyén ti¥ khéi cia mot nguyén tir cho biét khoi lwgng cia nguyén ti¢ d6 ndng gap bao nhiéu
lan don vi khdi lwgng nguyén tir (1amu).
2,656.10%g —16amu

1,66.10*
Vi du: Mot nguyén tir oxygen c6 khoi lwgng 1a 2,656.10%%g = g

= Khoi lvgng nguyén tir oxygen nang gap khoang 16 lan don vi khdi lwgng nguyén t.
0 Do khoi lwgng cua proton va neutron gan bang 1,0 amu, con khéi Iwgng electron nho hon rat
nhiéu (0,00055 amu), nén c6 thé coi nguyén tit khdi gan bang s6 khoi ctia hat nhan.
Vi du: Nguyén tit caa nguyén to potassium (K) c6 Z = 19; N = 20
= nguyén trkh6i K1a A =Z + N = 19 + 20 = 39.
b. Nguyén ttr khéi trung binh

0 Nguyén tir khoi cia mot nguyén t6 1a nguyén tr khoi trung binh (ki hiéu la A ) ctia hon hop céac
dong vi nguyén t6 do.
Vi du: bang phuwong phap pho khéi lwgng , ngudi ta xac dinh dwgce trong ty nhién nguyén to

2CIT5,77%), ;1C1{24,23%)

. - TN e LA N 17 ~ A >
chlorine c6 hai dong vi bén la sO nguyen tur.

35 o 17 protons 37 (%) 17 protons
(>I 18 neutrons ()I 20 neutrons
== 17 electrons ~ 17 electrons

17 * 17

o

_35.75,77 + 37.24,23
100

A
Nguyén ti khdi trung binh cua chlorine:

=35,48 =35,5

Tl

* Tong quat: Cong thitc tinh nguyén ti khdi trung binh cua nguyén t6 X

10



a XA+ a,xA, + ... + 3 XA

-

100

@ﬁx I& nguyén t&r khéi trung binh ctia X

A; 12 nguyeén to khéi ddng vi ther i

d; la ti1é % sb nguyén t&r khdi dbng vi ther i

0 Nguyén ti khdi cia cac nguyén t6 hoa ghi trong bang tuan hoan la nguyén tit khéi trung binh

ctia cac dong vi trong tw nhién.

Bai 4: CAU TRUC LOP VO ELECTRON CUA NGUYEN TU

NOI DUNG

I. Sw chuyén ddng clia electrong trong nguyén tir

1. Tim hiéu sw chuyén dong cua electron trong nguyén tir

Bang. So sanh md hinh chuyén ddng electron trong nguyén tcr

Electron

M6 hinh nguyén tir theo Rutherford - Bohr

Pac diém:

2 Electron chuyén dong xung quanh hat nhan
theo quy dao tron hay bau duc, gidbng nhw
quy dao cac hanh tinh quay xung quanh Mat
Trovi.

Hat nhan

Pam may
tich dién dm
(2e)

Mo hinh nguyén ttr hién dai

Pac diém

2 Electron chuyén dong rat nhanh, quanh hat
nhan, khong theo quy dao xac dinh, tao
thanh dam may electron.

Ddm may electron

Vung khdng gian ma xdc xuat
6 mat electron la khodng 90%

2 Vung khéng quanh hat nhdn ma tai d6 xac

11




suat tim thdy (cé mat electron) khoang 90%
goi la orbital nguyén tor ki hiéu la AO
(Atomic Orbital).

2. Tim hiéu vé orbital nguyén ttr

Bang. Hinh dang céac orbital

Loai AO Hinh dang
AOs Hinh cau
Hinh s6 8 ndi dwoc phan b6 theo cac truc cla hé toa do Descartes (Dé - cac)
AO px (Vi tri AO p phan b6 trén truc Ox)
AOP AO py (Vi tri AO p phan bo trén truc Qy)
AO p; (Vi tri AO p phan bé trén truc Oz)
AOd f C6 hinh dang phtrc tap.

Z

N

T
. 2§

v
P p

- @S0 W
1s 2s 2p, 2p, 2p,

Hinh. Hinh dang cla cac orbital s va p

12




3. O orbital

Mot AO duoc biéu dién bang mot 6 vubng, goi la 6 orbital

&

Mot AO chita toi da 2 electron

!

Néu AO chita 1 electron( ' |

=> 2 electron nay goi la cdp electron ghép doi.

=> 1 electron nay goi la electron doc than.

Néu AO khong chira electron nao =>goi la AO trong.

Il. L&p va phéan 1&p electron

1. Tim hiéu I&p electron

Lop electron

4 __,-f"'/ f I-('jp ] {Id‘p K) \"-\IIII ‘\\.___.\II \

' I-' | \'-
[ | | i | | Illl
- Lép2 IdpL) iy
N e Lop3 (ldp M) il | 4 // f
O Tm . Lip6{inP) o sSEE
B SRNTTIITTRE__a

Hinh. Minh hoa céac |6p electron & vé nguyén tr
Pac diém:
- Trong nguyén tt, cac electron dwgc sap x€ép thanh tirng 16p (ki hiéu K, L, M, N, O, P, Q) tir gan
dén xa hat nhan, theo thit ty ttv16pn=1dénn = 7.
- Céc electron trén cung mdt 16p c6 nang lwgng gan bang nhau.

- L6p e cang gan hat nhan c6 nang lwgng cang thdp = 16p K ¢6 nang lwgng thap nhat (e & 16p
nay bi gii chat nhat).

13



2. Tim hiéu phan Iép electron
bac diem

- Moi 16p electron phan chia thanh cac phan 16p, ki hiéu bang cac chit cai viét thwong: s, p, d, f
(theo t tw nang lwgng: s<p<d<f).

- Cdc electron thudc cac phan 16p s, p, d va f dugce goi twong (ng la cac electron s, p, d va f.

- Céc electron trén cung mgt phan lép c6 nang lwvgng bang nhau.
Lop 4
Lop 3

Lép 2

Lop 1

Hat nhan
nguyén tor

Hinh. Ki hiéu mot s6 I&p va phan I&p electron trong nguyén ti

1s 2s 2p 3s 3p 3d 4s 4p 4d 4f

- L6p thit n thi c6 n phan 16p va ki hiéu la ns, np, nd, nf...

Phan 16psco 1 AO

Phan 16p p c6 3A0

Phan 16p d c6 5A0

Phan 16p f c6 7A0
- Véi 4 16p dau (1, 2, 3, 4) s6 phan 16p trong mai 16p bang sé thit tw cua lop do.

14



lll. Cau hinh electron nguyén tir

1. Nguyén li bén virng

000~
00000 -
000660660
o 5s
000>
000060 ~
o 4s
000
00000 >
o 4s
000>
o 3s
000>

025
015
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QUI TAC PHAN BO ELECTRON
THEO THU TU NANG LUGNG

Su phan bé cac electron vao cac phan Iép
electron mét céch gan diing dudc sdp xép
theo chiéu mii tén, theo dé cac phan I6p
dudc sdp xép theo thii tu téng dén cla

gia tri n+l, véi n 1a s8 lugng tit chinh va /&
s6 luong ti phu.

CAU HiNH ELECTRON CUA NGUYEN TU

006006006060000006 %

00000000000000 E

Hinh. MGi quan hé vé mirc nang lwvong clia cac orbital trong nhirng phan I&p khac nhau
Nguyeén li:

O trang thai co ban, cic electron trong nguyén ti¢ chiém lan lwgt nhitng orbital c6 mitc ning
lwgng tir thap dén cao: 1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p ..

2. Tim hiéu nguyén li Pauli (Pau-li)

K I

2 electron ghép doi 1 electron doc than

Hinh. Electron ghép dbi va electron dbc than

AR AR

1s 2s 2p

Hinh. Su sdp xép electron trén cac orbital clia nguyén ttr oxygen

Nguyeén li Pauli: Moi orbital chi chita t6i da 2 electron va c6 chiéu ty quay ngugc nhau.
16



3. Xac dinh s6 AO va sé electron t6i da trong mét phan I&p va trong méi 1&p

Bang. Tong két sd AO, s0 e t6i da trén I&p va phan 16p

Lép (n) K(n=1) L(n=2) M (n=23) N (n =4)
4 S6 phan lép 1 (1s) 2 (2s2p) 3 (3s3p3d) | 4 (4s4p4daf)
S6 A0O=n*(n =4) 1 4 9 16
S6 e t6i da = 2n?(n = 4) 2 8 18 32

Tim hiéu quy tac Hund (Hun)
* S0 e t6i da trén moi phan 16p: s?, p®,d", — phan 16p bao hoa.
* Phan 16p chita mot nita so electron t6i da: s', p?,d°, f — phéan 16p ban bao hoa.

* Phan 16p chita chwa du so electron t6i da: p,d’, f'°.... — phén 16p chua bao héa.

T HRAR HIRER

Phan 16p bao hoa Phan 16p ban bao hoa Phan 16p chwa bao hoa

Quy tac Hund:

Trong cung mot phan 16p chwa bdo hoa, cac electron sé phan bé vao céac orbital sao cho s6

electron doc than la toi da.
5. Tim hiéu cach viét cau hinh electron nguyén to
0 Cau hinh electron nguyén t¥ biéu dién sy phan bo electron trong vo nguyén ti trén cac phan

16p thudc cac 16p khac nhau.

Sé electron trén phan l6p

S6 thi tu 13p electron —»1 8247 Ki hiéu phan Iép

Cach viét cau hinh electron:

Buoc 1: Xdc dinh sé electron cua nguyén tr.

Buoc 2: Cdc electron dugc phan bé theo thi? tw cac AO c6 mirc ndng lwgng tang dan, theo cdc
nguyén li va quy tdc phdan bo electron trong nguyén ti.

Buéc 3: Viét cdu hinh electron theo thif tw cdc phdn I6p trong mét 16p va theo thir tw cta cdc 16p

electron.

17



Trudc tién xac dinh so6 e (Z) can viét

* Z <20 : viét 1 dong * Z > 20 : viét 2 dong

bién cac e theo thi ty: 1s2s2p3s3p4s - Nang lugng: 1s2s2p3s3p4s3d4pSs....
(trwdc phan 16p cudi thi dién s? p®, phan | - Cau hinh e: 1s2s2p3s3p3d4s4p5s....

16p cu6i con lai bao nhiéu e thi dién bay | Luu y:

nhiéu e). - d* — d° (ban bdo hoa sdm) 1dy le ctia 4s
- d® — d" ( bdo hoa sém) 1dy le cta 4s

6. Biéu dién cau hinh electron theo 6 orbital
= Biét dugc so e doc than.
e Viét cau hinh electron nguyén ttr.

e Biéu dién moi AO la mot 6 vudng, cac AO cung mot phan 16p viét lién nhau, cac AO
khac phan 16p viét tach nhau.

1s 2s 2p 3s 3p
e MObi mot e biéu dién biang mét miii tén va dién tir trai sang phai va theo yéu cau:
- Trong 1AO e dau tién biéu dién bang miii tén quay lén.
- 1 AO chita t6i da 2 electron c6 chiéu ngwgc nhau (Nguyén li Pauli).
- Trong moi phan 16p e dugc phan b saocho s6 e doc than la t6i da (Quy tac Hund).
Vi du: Cho cac nguyén t6 Sulfur (S) (Z=16); Iron (Fe) (Z=26); Chromium (Cr) (Z=24); Copper

(Cu) (Z=29).Viét cdu hinh electron nguyén t ctia cac nguyén to trén?
Biéu dién cdu hinh elctron theo 6 orbital ?
Hudng dan giai
*Nguyén t6 S (Z = 16) :
- C4u hinh electron: 1s2s*2p®3s?3p* hodc [Ne] 3s*3p*

- Biéu dién theo 6 AO:

1l Tl Tl Tl Tl Tl Tl 1 1

1s? 2¢? 2p° 3s? 3p*
*Nguyén to Fe (Z = 26):
- C4u hinh electron: Nang lwgng: 1s°2s°2p®3s?3p°4s°3d° hodc [Ar]4s°3d°
Cdu hinh e: 1s*2s*2p°3s*3p°3d®4s” hodc [Ar]3d°4s®

- Biéu dién theo 6 AO:

18




T T T 1 Tl

1s? 2s? 2p° 3s? 3p° 3d°
4s?
*Nguyén to Cr (Z = 24):
- Cau hinh electron: Nang luwgng: 1s*2s°2p°3s°3p°4s°3d* hodc [Ar] 4s*3d*
Cau hinh e: 1s°2s°2p®3s°3p®3d°4s’(ban bao hoa s6m) => bén.
Hodc [Ar]3d°4s!

- Biéu dién theo 6 AO:

1l Tl Tl Tl Tl Tl Tl Tl Tl 1 1 1 1 1 i

1 2¢° 2p° 3s 3p° 3d® 4s'
* Nguyén t6 Cu (Z = 29):
- Cau hinh electron: Nang lwgng: 1s*2s°2p°3s°3p°4s°3d® hodc [Ar] 4s*3d°
Cau hinh e: 1s°2s2p®3s”3p°3d'°4s’(bdo hoa sém) => beén.
Hodc [Ar]3d'%4s!

- Biéu dién theo 6 AO:

1l Tl Tl Tl Tl Tl Tl Tl Tl Tl Tl Tl Tl Tl 1

1 2¢° 2p° 3s 3p° 3d" 4s'
7. Bac diém I&p e ngoai cuing (theo cau hinh e)

= C6 thé chira toi da 8 e.

So e lop ngoai cung 1,2,3e 4e 5,6,7e 8e (He 2e)

Loai nguyén to KL (trtr H, He, B). KL hodc PK PK Khi hiém

19



CHUONG II: BANG TUAN HOAN CAC NGUYEN TO HOA HOC
Bai 5: CAU TAO BANG TUAN HOAN CAC NGUYEN TO HOA HOC

NOI DUNG

I. Lich str phat minh bang tuan hoan

Tinh dén nam 2016 c6 118 nguyén té dugc xac dinh trong bang tuan hoan cac nguyén té hoa

hoc

Nam 1869, nha hoa hoc Mendeleev da cong b6 bang tuan hoan cac nguyén t6 hod hoc, trong

do, cac nguyén t6 da dugc sap xép theo thit ty tang dan khoi lwgng nguyén ti.

Bang tuan hoan hién dai ngay nay dugc xay duyng trén co s& mai lién hé giita s6 hiéu nguyén tit

va tinh chat cia nguyén to, cac nguyén t6 dugc sap xép theo thit ty tang dan so hiéu nguyén tir.

ONHTD CHCTEMH BJEMEHTOB'.

OCHOBAHNMOR KA HXs ATONHROMD BECH H XKMUNECKOMS CXORCTES.

Ti=50

V =51

Cre=52

Mn=355

Fe=56

Ni=Co=59

H=1 Cu—63,1
Bea 9aMg=24 Zn=652
B=1l Al=27: ?=68
C=12 Si=28 ?=10
N=14 P=31 As=75
O0=16 5=32 Se=794
F=19 Cl=356Br=80
Li=7 Na=23 K=39 Rb=834
Ca=40 Sr=8Tps

7m45 Cem92

Mr=56 La=94

Yi=60 Di=95

HnmT56Th=1187

Ir= 90 7?=180.
Kb= 94 Ta=182.
Mo= 96 W =186G.
Rh=104,4 Pl=197,1
Rn=104.4 Ir=198.
Pl=106s O-=109.
Ag=108 Hg =200,
Cd=1{12

Ur=116 An=197?
Sn=118§

Sb={22 Bi=2107
Te=128?

=127

Cs=133 Tim204,
Ba=137 fb=207.

X. Mempasients

20
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Hinh. Bang tuan ho
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Il. Bang tuan hoan cac nguyén t6 héa hoc

1. Tim hiéu 6 nguyén to

S0 hiéu nguyén tl — Nguyén ti khéi
13 2, 98 trung binh
K hiéu nguyén t6 hoa hoc Al O B9 am dign
Aluminium
Ténnquyéntd— 1  [NeJ3s3p'— Cau hinh electron

3 L S6 oxi hoa

Hinh. O nguyén t6 aluminium
Két luan:
Mo6i nguyén t6 hoad hoc dwge xép vao mot 6 trong bang tuan hoan cac nguyén t6 hoa hoc, goi la 6
nguyen to.
S6 thit ty cia mot 6 nguyén t6 bang s6 hiéu nguyén ti¥ cia nguyén t6 hoa hoc trong 6 dé.
STT6=7=s0p=s0e=s0 DPTHN
2. Tim hiéu chu ki

7 8 9 10

N o F Ne
Boron Carbon Nitrogen ~ Oxygen Fluorine Neon
[He]2512p [He]2522p [HeJ2s2p? [Hel2s22p* [He]2s2p? [HeJ2s2p°

.. : ;

2

17 18
P S Cl Ar

AIum|n|um Slhcon Phosphorus ~ Sulfur Chlorine Argon
[NeJ3s3p! [NeJ3s3p? [NeJ3s3p? [NeJ3s3p* [NeJ3s3p* [Ne3s3p°

3

Hinh. Cac nguyén t6 thudc chu ki 2 va chu ki 3
Két luan:
Chu ki: la diay cac nguyén t6 ma nguyén t¥ cia chung cé cung sé 16p e, dugce xép theo chiéu
DTHN tang dan
STT chu ki = so lop e

Loai chu ki Chu ki nhé Chu ki lén
Chu ki 1 2 3 4 5 6 7
S6 nguyén to 2 8 8 18 18 32 32

Bang tuan hoan c6 118 nguyén t6 gom 90 nguyén t6 kim loai, 20 nguyén t6 phi kim, 8 nguyén t6
khi hiém.
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3. Tim hiéu vé nhém
a. Nhom nguyeén té

- Nhém nguyén to la tap hgp cac nguyén t6 ma nguyén t& c6 cau hinh electron twong ty nhau,
do do c6 tinh chat héa hoc gan giong nhau va dugc xép thanh mot cot.

- Gom 8 nhom A duwogc danh so tir IA dén VIIIA.
- Gom 8 nhém B dugc danh so tir IIIB dén VIIIB, IB, IIB.

- Moi mot ¢6t 1a mot nho, rieng nhém VIIB ¢6 3 ¢t — Bang tuan hoan gom 16 nhém nhung c6
18 cot .

b. Xdc dinh so thir tw nhom:
* Nhom A:

Cé&u hinh e hoa tri tdng quat cia nhém A: ns® np”

- n: 16p e ngoai cung.

-a,b:soetrénphanlépsvap.(a=1-2;p=0-6)

STT nhom A = so6 e 16p ngoai cung (e hoa tri)=a+b
* Nhém B: C4u hinh e hda tri tong quat caa nguyén t6 d: (n-1)d® ns”
STT nhom B = So e hoa tri = (a + b), néu a =10 thi chi lay b

= s6 e lop ngodi cung + (s6 e I6p d sdt ngodi cting chuwa bdo hoa néu co)

*% Pac biét: so e hoa tri = 8, 9, 10 = nhom VIIIB

8 e hoa tri 9 e hoa tri 10 e hoa tri

Cot th nhat nhém VIIIB Cot thit hai nhém VIIIB Cot thit ba nhéom VIIIB

4. Phan loai nguyén t6 dwa theo cau hinh electron va tinh chat hoa hoc

a. Theo cau hinh electron:

Cac nguyén t6 s, p, d, f la nhitng nguyén t6 ma nguyén t¥ c6 electron cudi cung dién vao phan 16p s,
p, d, f ttong ¢ng (theo nang lwgng).

- Khéi cac nguyén t6 s — cau hinh electron 16p ngoai cting ns'? gom :
+ Nhém IA = Kim loai kiém, ngoai triv H.
+ Nhém ITA = kim loai kiém tho.

- Khéi cdc nguyén t6 p — cdu hinh electron 16p ngoai cing ns*np'® gém cac nguyén té tir nhém
IIIA — VIIIA (trit He).

= Cac nhom A gom cac nguyén té s va nguyén to p.

- Khéi cac nguyén t6 d
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— cdu hinh electron phan 16p sat ngoai cung va 16p ngoai cung (n-1)d"*’ns'? gébm céac

nguyén to thuéc nhém B.
- Khoi cac nguyén t6 f

— cdu hinh electron phéan 16p st ngoai cung va 16p ngoai cing (n-2)f*** (n-1)d**ns* gom
cac nguyén t6 nhom B xép thanh 2 hang & cudi bang.

+ Ho Lanthanides

+ Ho Actinides
= Cac nhom B gom cac nguyén t6 d va nguyén td f (kim loai chuyén tiép).

b. Theo tinh chdt héa hoc

I, IT, ITTA IVA V, VI, VIIA VIIIA Nhom B

Nhom
Nguyéntés | Nguyéntop | Nguyéntdop | Nguyénto p (- He) | Nguyén to d & f

Loai )
) KL(-H,-B) | KL hoac PK | Thuong PK Khi hiém Kim loai

nguyeén to

5. Nguyén tic sdp xé&p cac nguyén td trong bang tuan hoan
Nguyén tac:
- Cac nguyén t6 dugc xép theo chiéu tang dan caa dién tich hat nhan nguyén tt.

- Céac nguyén t6 c6 cung so 16p electron trong nguyén tit va cau hinh electron twong ty nhau

duwgc xép cung mot chu ki.

- Cac nguyén t6 ma nguyén ti¥ c6 cau hinh electron twong ty nhau dugc xép cung mot nhom.
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Bai 6: XU HUONG BIEN POI MOT SO TINH CHAT CUA NGUYEN TU’ CAC
NGUYEN TO, THANH PHAN VA MOT SO TiNH CHAT CUA HOP CHAT
TRONG MOT CHU Ki VA NHOM

NOI DUNG

I. Ban kinh nguyén to

Chiéu bdn kinh gidm dan

1A 2A 3A 4A 5A 6A 7A B8A
H He
(] (]
32 37
Li Be B (o N (0] F Ne
© © 0 0 0 ¢ o o
130 99 84 75 71 64 60 62
Na Mg Al Si P S ¢ Ar

160 140 124 114 109 104 100 101

K Ca Ga Ge As Se Br Kr
200 3 120 120 118 117 116

174 12.

Rb Sr In Sn Sh Te | Xe
l 215 190 142 140 140 137 136 136

uep Bug) yury ueq naiyd

Cs Ba Tl Pb Bi Po At Rn
.
vo 00000
Hinh. Ban kinh nguyén tlr cia mét s6 nguyén t6 dwoc bi€u dién bang pm (1 pm = 1072 m)
Két luan:
Xu hwong bién doi ban kinh nguyén tit: Ban kinh nguyén tir ciia cac nguyén t6 nhém A c6 xu
huwéng bién doi tuan hoan theo chiéu tang cta dién tich hat nhan:

» Trong mot chu ki, nguyén t¥ ctia cac nguyén t6 c6 cung so 16p electron. Tt trai sang phai,
dién tich hat nhan nguyén ti tang dan nén electron 16p ngoai cung sé bi hat nhan hiat manh hon, vi
vay ban kinh nguyén ti¥ cia cac nguyén té c6 xu hwéng giam dan.

» Trong m@t nhom, theo chiéu tr trén xuong duwdi, so 16p electron tang dan nén ban kinh
nguyeén tir c6 xu huéng tang.

Il. D6 am dién

0 Do am dién () ctia mot nguyén ti¢ dac trung cho kha nang hiit electron cia nguyén ti¢ dé

khi hinh thanh lién két héa hoc.
Két luan:
Xu hwéng bién déi do am dién: Do am dién cta nguyén ti cac nguyén t6 nhom A c6 xu huéng

bién doi tuan hoan theo chiéu tang cta dién tich hat nhan:

25



» Trong mét chu ki, theo chiéu tang dan cta dién tich hat nhan, lyc hat gitta hat nhan véi
cac electron 16p ngoai cung cling tang = do am dién cua nguyén t cac nguyén td c6 xu huéng
tang dan.

* Trong mot nhom, theo chiéu tang dan chaa dién tich hat nhan, ban kinh nguyén t* tang
nhanh, lyc huat gitta hat nhan vdéi cac electron 16p ngoai cung gidm = do am dién cta nguyén t
cac nguyén t6 c6 xu hwéng giam dan.

lll. Tinh kim loai, tinh phi kim

- Tinh kim loai: tinh dé nhwong electron — cang dé nhuwong electron thi tinh kim loai cang

manh (Cs la kim loai manh nhat).

+

o. - .o o. & ‘o
+11 ° > +11 + le
[ ] (] o [ (] [ ]
[ ) [ ] [ ] °
Nguyén t sodium (Na) lon sodium (Na")

Hinh. Qua trinh nhwong, nhan electron ctia nguyén tir sodium

- Tinh phi kim: tinh dé nhan electron — cang dé nhan electron thi tinh phi kim cang manh (F
la phi kim manh nhat).

') o0
° °
$ +9 e + le > |9 +9 4
° o
oe 'Y
Nguyén td fluorine (F) lon fluoride (F)

Hinh. Qua trinh nhwong, nhan electron clia nguyén t fluorine (b)
Két luan:
Xu hwong bién déi tinh kim loai, tinh phi kim: Tinh kim loai, tinh phi kim cia cac nguyén t6
nhom A c6 xu hudng bién doi tuan hoan theo chiéu tang cua dién tich hat nhan:
* Trong mot chu ki, theo chiéu tang dan cia dién tich hat nhan, lyc hat giita hat nhan véi cac
electron 16p ngoai cuing tang = tinh kim loai ctia cac nguyén t6 giam dan, tinh phi kim tang dan.
* Trong mot nhom, theo chiéu tang dan cua dién tich hat nhan, lyc hat gitta hat nhan véi cac

electron 16p ngoai cung giam = tinh kim loai cua cac nguyén t6 tang dan, tinh phi kim gidm dan.
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IV. Tinh acid - base cua oxide va hydroxide
Két luan:

Trong mot chu ki, theo chiéu tang dan cuda dién tich hat nhan, tinh base cta oxide va hydroxide
twong ng gidm dan, tinh acid caa ching tang dan.

Chu ki
Nhom
3 S. 1 Ban kinh nguyén tor
§ 3 s | & <
S L s | = Tinh kim loai
(S -
gl gz
£ < — < Gia tri d6 am dién
i~ £ = = S
~ >
s v = .8 , A
g 3] Tinh phi kim

*Cha thich: Chiéu mii tén Ia chiéu ting

Hinh. So dod tom tat su bién d6i cac tinh chat trong mot chu ki va nhém

Trong mét chu ki Trong mét nhém A
Z tang
S6 lép e khéng tang Sé lép e tang
Luc hat giita hat nhan va e Lldp ngoaicung T Luc hat giita hat nhan va e Ldp ngoaicung |
Ban kinh nguyén tir | Ban kinh nguyén tu T
Khé nhusng e Dé nhusng e
Tinh kim loai | Tinh phi kim T Tinh kim loai T Tinh phikim {

Hinh. So do giai thich sy bién doi tinh chat trong nhém va chu ki
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Tinh acid cua oxide va hydroxide giam dan

Tinh base cua oxide va hydroxide ting dan

1A 1A A IVA VA VIA VIIA
Chu ki 2 Li Be B C N
Oxide Li,O BeO B,0, Cco, N,Os5
. z . . Oxide - . - . - .
Tinh chat Basic oxide - . Acidic oxide | Acidic oxide | Acidic oxide
lwdng tinh
Hydroxide LiOH Be(OH), H,BO,; H,CO, HNO,
. £ Hydroxide Loz Lo .
Tinh chat Base manh 6 , Acid yéu Acid yéu Acid manh
wdng tinh
Chu ki 3 Na Mg Al Si P S Cl
Oxide Nazo MgO A|203 S|02 P205 803 C|207
Tinh chét | Basic oxide | Basicoxide | . 29 | Acidic oxide | Acidic oxide | Acidic oxide | Acidic oxide
lwdng tinh
Hydroxide NaOH Mg(OH), AI(OH), H,SiO, H,PO, H,SO, HCIO,
Tinhchat | Base manh | Base yéu H){drox[de Acid yéu AC|d‘ tung | Acig manh Acid rat
lwdng tinh binh manh

Tinh acid cta oxide va hydroxide ting dan

5

rd

Tinh base cua oxide va hydroxide giam dan

Hinh. Tinh acid — base clia oxide & hydroxide cung chu ki (chu ki 2 & 3)
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Bai 7: PINH LUAT TUAN HOAN - Y NGHIA CUA BANG TUAN HOAN CAC
NGUYEN TO HOA HOC

NOI DUNG

I. Binh luat tuan hoan

Bang. Cau hinh electron I&p ngoai cung clia nguyén tlr cAc nguyén t6 nhom A

H He

1s' 1s?
Li Be B C N 0} F Ne
25" 287 2s2p' 2572p? 2572p1  25%2p* 25%2p°  25°2pt
Na Mg Al Si P S d Ar
3 352 3sBp' 3s83p? 3sBp® 3s3p* 3sB3p° 3s73p°
K (a Ga Ge As Se Br Kr
451 As? AsMp' 4stApt 4sAp® AstApt AsPAp’ 4si4pt
Rb Sr In Sn Sb Te I Xe
5' 55 5s25p'  5s5p? 5s25p®  5s?5p*  5s?5p’  5s?5p°

G Ba Tl Pb Bi Po At Rn
6s' 65 6s6p' 656p’ 6sl6p’ 6s’6p* 6si6p’  6s%6p°

"
-
e
.
.
.
_

Pinh luat tuan hoan:

Tinh chat cta cac nguyén t6 va don chat, cling nhw thanh phan va tinh chat ctia cac hgp chat tao
nén tr cac nguyén té d6 bién doi tuan hoan theo chiéu tang cia dién tich hat nhan nguyén tr.
Il. Y nghia ctia bang tudn hoan cac nguyén td hoa hoc

0 Khi biét vi tri cia mét nguyén to6 trong bang tuan hoan, c6 thé suy ra cdu tao nguyén ti cta
nguyeén to6 dé va nguogc lai. T do, cé thé suy ra nhitng tinh chét hoa hoc co ban cta no.

1. M6i quan hé giira vi tri va cau tao nguyén tor

Vi tri cia mdt nguyén té trong C&u tao nguyén tir
bang tuin hoan (8)
- S6 thir tu clia nguyén to o - S6 proton, s6 electron
- S0 th{ tv ctia chu ki - S6 16p electron
- S0 thit tr clia nhém A - S6 electron 16p ngoai cling
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Vi du 1: Tt cau tao nguyén tit (cau hinh e) = Vi tri nguyén té trong bang tuan hoan.
Cho nguyén t6 chlorine Cl (Z = 17) ¢6 cau hinh electron: 1s*2s?2p®3s?3p®
Huéng dan giai
Vi tri cia nguyén t6 chlorine trong bang tuan hoan:
- O thi* 17 vi ¢6 Z = 17 hay c6 17e.
- Chu ki 3 vi c6 3 16p electron.
- Nhom A vi ¢6 e cudi cung thudc phan 16p p.
- Nhom VIIA vi c6 7 e 16p ngoai cung.
Vi du 2: Tt vi tri nguyén to trong bang tuan hoan = cau tao nguyén tit (cau hinh electron).

Cho biét nguyén t6 sulfur (S) & 6 s6 16, nhom VIA, chu ki 3. Hay li luan dé viét cau hinh
electron nguyén t&¥ cua nguyén t6 S va cho biét cau tao nguyén t S ?

Hudng dan giai

* Li ludn tim cau hinh electron cua S:

-S & chuki 3 — S co 3 16p electron.

- S thuéc nhém A — S c6 e cudi cung thudc phan 16p s hodc p.

- S thuéc nhém VIA — S c6 6e hoa tri.

- C4u hinh e: 1s*2s*2p°3s?3p*
* Cdu tgo nguyén tir S co:

- 16 proton, 16 electron (do s6 proton = so electron = Z).

- 3 16p electron (do s6 16p electron bang so thi ty chu ki).

- 6 electron 16p ngoai cung (do so6 electron 16p ngoai cung bang s6 thit tw nhom A).
2. M6i quan hé giira vi tri va tinh chat ctia nguyén t6

(Khi biét Z — cau hinh electron — tinh chat co ban cua nguyén t6)

- Tinh kim loai, phi kim

- Héa tri cao nhat doi vdi oxygen

- Cong thitc oxide cao nhat.

- Tinh chat cua oxide cao nhat

- Cong thitc hydroxide twong ing

- Tinh chat hydroxide twong &ng

Vi du: Cho biét nguyén t6 sulfur (S) & 6 s6 16, nhém VIA, chu ki 3. Hay cho biét tinh chit cuia to
sulfur (S)

Hudng dan giai
- S la phi kim (vi & nhom VIA)
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- Hoa tri cao nhat doi véi oxygen: VI
- Cong thitc oxide cao nhat: SO
- Tinh chat cua oxide cao nhat: acidic oxide
- Cong thuc hydroxide twong tng: H.SO,
- Tinh chat hydroxide twong tng: acid manh
3. So sanh tinh chat caa mét nguyén t6 v&i cac nguyén t6 lan can
Vi du: So sanh tinh phi kim ctia p (Z = 15) v6i N (Z = 7) va s (Z = 16).
Hudng dan giai
Nguyén t6 va N cung nhém nén N c6 tinh phi kim manh hon p, p va s cung chu ki nén p c6 tinh

phi kim yéu hon s.

Cau tao nguyén tur

Vi tri cia mét nguyén to , )
- SO proton, so electron

- S6 thu tu cuia nguyén té
- S8 thir tu cua chu ki
- S8 thirtu cia nhém A

- S Lép electron
- Cau hinh electron

- S6 electron lép ngoai

Tinh chat nguyén t6

- Tinh kim loai, tinh phi kim

- Héa tri cao nhat véi oxygen

- Cong thirc oxide cao nhat

- Cong thuc hydroxide tuong Ung

- Tinh acid, base cuia oxide , hydroxide cao nhat

Hinh. So d6 mdi quan hé gitra ciu hinh electron, vi tri va tinh chét cta cac nguyén t6 trong bang
tuan hoan
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CHUONG IIl: LIEN KET HOA HOC
Bai 8: QUY TAC OCTET
NOI DUNG

l. Lién két héa hoc

0 Phan tir dwgc tao nén tir cac nguyén ti¥ bang cac lién két hoa hoc.

oo oo _— .o
. . . s

. +9 o + o +9 1 > ] +9 : +9 e
. . . .
oo oo oo oo

Hinh. Sy hinh thanh cac phan t&r

Cach biéu dién electron héa tri

* Trong cac phan tng hoa hoc, chi cé cac electron thudc 16p ngoai cung va phan 16p sat 16p
ngoai cung tham gia vao qua trinh tao thanh lién két (electron hoa tri).

* C4c electron hod tri ciia nguyén ti mot nguyén t6 duwge quy wdc biéu dién bang cac dau cham

dat xung quanh ki hiéu nguyén to.
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1A = Electron hoa tri VIIIA

A MA IVA VA VIA VIA
(2) (13) (14) (150 (16) (17)

IB: .c. INI :.o..l :..F..I :@:e:

Al -Si- P *S. :Cl. :Ar:

-Ga: -Ge- -As- :Se- :Br- :Kr:

‘In: -Sn- -Sb :Te: :I- :Xe:

—
—
—

-TI: -Pbc I.B-.il :P..al

Hinh. Biéu dién electron hoa tri clia cac nguyén t6 nhom A

Il. Quy tic Octet

Phat biéu quy tac Octet (bat ti): =

Trong qua trinh hinh thanh lién két hoa hoc, nguyén t

ctia cac nguyén t6 nhém A c6 xu hwéng tao thanh
16p vé ngoai cung c6 8 electron twong tng vai khi
hiém gan nhat (hodc 2 electron v&i khi hiém helium).

Quy tac nay do Lewis (L& — uyt 1875 - 1946), nha Héa
hoc, Vat li ngudi My dua ra. Lewis (Lé — uyt 1875 — 1946)

1. Tim hiéu cach van dung quy tic octet trong sw hinh thanh phan tt nitrogen (N.)

Vi du: lién két giita 2 nguyén tir nitrogen (N) trong phan tit nitrogen (N,) dugc tao thanh do moi
nguyén t nitrogen da gop chung 3 electron hoa tri, tao nén 3 cdp electron chung.

o ° s ® ®
® ™Y PY [ 1 ®
s +7 ® + o +7 T 4
& @ € o
@ [ ]
N N Nz

Hinh. Su hinh thanh lién két trong phan tt nitrogen
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2. Tim hiéu cach van dung quy tic octet trong sw hinh thanh ion dwong, ion am

Vi du: Nguyén ti sodium (Na) c6 1 electron & 16p ngoai cung. Néu mat di 1 electron nay, nguyén

ti sodium sé dat dugc cau hinh electron bén vitng.

— -+
® ° @ @
° ° e ° e ®
-1 4 p- +11 + le
® ® 9 [ ® e
@ ° ° ®
Nguyén tir sodium (Na) lon sodium (Na*)

Hinh. Su hinh thanh ion Na+
= Phan t thu dwgc mang dién tich dwong, goi la ion sodium, ki hiéu Na".
Vi du: Nguyén tr fluorine c6 7 electron ¢ 16p ngoai cung. Khi nhan vao 1 electron, nguyén tw

fluorine sé dat duwgc cau hinh electron bén vitng.

o0 o0
@ ]
% + 1 _ % P
® +9 @& e PS +9 °
o
o0 8 o0 i
Nauvén td fluorine (F) lon fluoride (F )

Hinh. Sv hinh thanh ion F~

= Phan tt thu dwgc mang dién tich am, goi la ion fluoride, ki hiéu F- .
3. Han ché quy tic Octet

Khong phai trong moi treong hop, nguyén ti¢ ctia cac nguyén t6 khi tham gia lién két déu tuan
theo quy tac octet. Ngudi ta nhan thay mét s6 phan ti c6 thé khong tuan theo quy tac octet. Vi du:
NO, BH3, SF6, ... V@i nguyén ti¥ cua cac nguyén t6 nhém B, ngudi ta 4p dung mot quy tac khac,
twong ng vai quy tac octet, la quy tac 18 electron dé giai thich xu hwdng khi tham gia lién két hoa
hoc ctia ching.

Vi du: Trong phan ti PCls, 16p ngoai cung cta P c6 10 electron.

:CI% o

o = . Clt
WCle P 2

e Cls

$ClIS e
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Bai 9: LIEN KET ION
NOI DUNG
Khai niém lién két hoa hoc:
Lién két hoa hoc la sy két hgp giita cac nguyén ti tao thanh phan ti hay tinh thé bén vitng hon.
I. lon va sw hinh thanh lién két ion
1. Khai niém ion

[ Ion duwong (cation): Khi nguyén tit nhuwong electron thi tré thanh ion duong.

[ ] [ ] [ ] [ ] +
° L ° ° S °
+11 ] > +11 + le
[ ] @ B [ ] (] °
[ ] [ ] ® L ]
Nguyén tir sodium (Na) lon sodium (Na*)

Hinh. Minh hoa qué trinh hinh thanh ion Na*

_ nhodmge
Biéu dién: Na Na" + 1le
1s*2s*2p°3s’ 1s?2s*2p°
Nguyén ti sodium Cation sodium

0 Ion am (anion): Khi nguyén tit nhan electron thi trd thanh ion am.

2_
o [ ° ® » [ ] ° ..
+8 + 2e > +8
[ ] L} ® [ ] ® ®
° ° °
Nguyén tir oxygen (O) lon oxide (0?%)

Hinh. Minh hoa qua trinh hinh thanh ion O*

__ nhaae |
Biéu dién: O + 2e O~
1s°2s°2p* 1s°2s°2p°®
Nguyén t oxygen Anion oxide

[ Ton don nguyén ti¥ 1a ion chi c6 m6t nguyén ¢ (Cl, Na’,...).

0 Ton da nguyén ti¥ 1a ion ¢6 tir 2 nguyén ti¥ trd 1én (NO3, SO.%,...).
2. Tim hiéu vé lién két ion

0 Pinh nghia: Lién két ion la lién két dugc hinh thanh bdi Iwe hiat tinh dién gitta cac ion mang
dién tich trai dau.
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0 Pac diem: Lién két ion thwdng dugc hinh thanh khi kim loai dién hinh tac dung véi phi kim
dién hinh.
Vi du: Khi cho sodium tac dung vai chlorine, ta thu dwgc sodium chloride (NaCl).

+11 +17 : +11 ). +17
Na a Na* o
Nguyén td sodium Nguyén t(t chlorine lon sodium lon chloride
(cation) (anion)
Sodium chloride (NaCl)

Hinh. Minh hoa su hinh thanh lién két ion trong phéan t&r NaCl
= Phuong trinh hoa hoc: 2Na + Cl, — 2NaCl
Il. Tinh thé ion

Cac ion dugc sap xép theo mot trat ty nhat dinh trong khong gian theo kiéu mang lwéi, trong
do6 & cac nit ctia mang lwdi la nhitng ion dwong va ion am dwgc sap xép luan phién, lién két chat
ché véi nhau do sy can bang gitra lwc hut (cac ion trai dau hit nhau) va lyc day (cac ion cung dau

day nhau), tao thanh mang tinh thé ion.

Tim hiéu vé tinh thé NaCl va khai niém 6 mang tinh thé

Hinh. Tinh thé NaCl thuc té (trai) va mo hinh 6 mang tinh thé NaCl (phai)

NaCl la hgp chat ion pho bién va quen thudc trong doi song. Trong diéu kién thuong, hgp chat
nay ton tai dudi dang tinh thé ran, citng, dé tan trong nuwdc va cé nhiét do6 nong chay kha cao
(801°C).

O mang tinh thé 1 don vi nhé nhét ctia mang tinh thé, hién thi cu tric khong gian ba chiéu cia
toan bo tinh thé.

Do céc hgp chat ion c6 cdu tric tinh thé va Iyc hdt tinh dién manh nén ching thuong ton tai &
trang thai ran trong diéu kién thuong.

Két luan:
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Trong diéu kién thwong, cac hgp chat ion thuong ton tai & trang thai ran, khé néng chay, kho
bay hoi va khong dan dién & trang thai rdan. Hgp chat ion thuwong dé tan trong nuwdc, tao thanh
dung dich c6 kha nang dan dién.

Bai 10: LIEN KET CONG HOA TRI
NOI DUNG
I. Sw hinh thanh lién két cong hoéa tri
1. Khai niém

0 Lién két cong hoa tri la lién két dugc hinh thanh gitta hai nguyén tit bang mgt hay nhiéu cap
electron chung.

Vi du:

3 . * MO0t cap electron chung.
H-+-Cl: — H :Cl: e Biéu dién bang mot gach néi “~”, d6 1a lién két don.
e Lién két trong phan tit HCI dugc biéu dién 1a H-CI.

¢ Hai cdp electron chung.
0 + O — 0:0 e Biéu dién bing hai gach néi “=”, d6 14 lién két doi.
e Lién két trong phan tit O, dugc biéu dién la O=0.

¢ Ba cdp electron chung.
:N-+-N: —:NiN: e Biéu dién bang ba gach noi “=", d6 la lién két ba.
e Lién két trong phan ti N, dugc biéu dién la N=N.

2. Tim hiéu céach viét cong thirc Lewis

Loai cong thirc Cong thirc electron Cong Lewis Cong thitc cau tao

Biéu dién tat ca cac | Tt cong thic electron thay | Tt cong thitc Lewis
3 e electron dung chung va | cap electron dung chung | b6 cac electron
Cach biéu dien | X .. . 5 A
rieng ctia moi nguyén | bang 1 gach ngang (-). Gilt | riéng.

tir theo quy tac Octet. nguyeén cac electron riéng.
Vi du: O, 0:=0. 0=0 0=0

Két luan:

Lién két cong hoa tri thvong dwgc hinh thanh gilta cac nguyén t* cia cing mt nguyén to
hoac giita cac nguyén tit ctia cac nguyén t6 khong khac nhau nhiéu vé d¢ am dién.
Il. Lién két cho — nhan
Khai niém:

Lién két cho — nhan la mot treong hop dac biét caa lién két cong hoa tri, trong d6 cap electron
chung chi do mdt nguyén tt dong gop.
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Lién két nay duwgc biéu dién bang miii tén (- ) tit nguyén tit cho sang nguyén ti nhan.

lll. Phan loai cac loai lién két dwa trén dé am dién

Bang. Phan loai cac lién két héa hoc

LIEN KET HOA HOC
Lién két ion Lién két cong héa tri
Lwc huat tinh dién gilta 2 ion trai | Sw gép chung 1 hay nhiéu cap e héa tri gitra
Khai niém | 2N g .glii ' g y ap g
dau. 2 nguyén to.
Cap electron lién két chuyén han Khéng phan cuc Phéan cuc
Phan loai dén nguyén t&*r nhan electron tao | Cap e chung & gilra Cap e chung léch vé
* | thanh ion &m va nguyén t&r nhwong hai nguyén ttr. nguyén tir c6 DAD
electron tao thanh ion duong. I&n hon.
PK — PK PK — PK or H— PK
~ e~ KLdién hinh — PKdién hinh e ,
Nhan biét i (2PK gibng) (2PK khac nhau)
Vi du: NaCl, KF,... , .
Vi du: Ha, Os,,... Vi du: HCI, NO,,...
Hiéu DAD Ny >17 0 <Ay (0,4 0,4 <Ay 1,7
Vi du Phéan tir K>0 c6 Phéan t&r CH, c6 Phéan t&r HCI c6
; Ay =344-0,82=2,62 Ay=255-220=035 | Axy=316-2,20=0,96
Ghi chu:
*DAD: D6 Gm dién *PK: Phi kim *KL: Kim loai

= Lién két cong hoa tri phan cuc c6 thé dugc coi la dang trung gian gitta lién két cong hoa tri
khong phan cyc va lién két ion.
IV. Tinh chat cuia cac chat cé lién két cong hoa tri

= Twong tac gilta cac phan ti co6 lién két hoa tri yéu hon nhiéu so vdi cac phan tir c6 lién két
ion.
Trang thdi: Cac chat c6 lién két cong hoa tri c6 thé ton tai & cac trang thai ran, 16ng va khi.

+ Khi: hydrogen, fluorine, carbon dioxide, chlorine,...

+ Léng: bromine, nuwdc, alcohol,...

+ Ran: sulfur, iodine, dwong glucose, sucrose,...

Tinh tan: Cac chat c6 lién két cong hoa tri phan cyc nhu ethanol, dwong,... tan nhiéu trong
nuwac,...Cac chat cé lién két cong hoa tri khong phan cuc nhu iodine, hydrocarbon it tan trong nwéc,
tan trong benzene, carbon tetrachloride,...

Nhiét do nong chdy: Hop chat cong hoa tri khong cé lyc hit tinh dién manh nhw hgp chat ion nén
chiing c6 nhiét do nong chay va nhiét do soi thap.

Kha nadng dan dién: Cac chat c6 lién két cong hoa tri khong phan cuc khong dan dién & moi trang

thai, con cac chat ¢ lién két cong hoa tri phan circ manh c6 thé dan dién.
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V. Sw hinh thanh lién két o, Tt va nang lwong lién két
1. Tim hi€u sw hinh thanh lién két o va lién két 1t

Lién két cong hoa tri dugc hinh thanh khi cac orbital nguyén tit caa hai nguyén t6 xen phu lan
nhau.

Hai cach la xen pha truc va xen pha bén, hinh thanh nén hai loai lién két cong hod tri twong
ung la lien két o va lién két n.

a) Xen phu s —s

20 PO O-®
Ho

H H Is Is Xen pht truc ss

Hinh. Su xen phu gitra hai AO 1s cua hai nguyén t&r hydrogen hinh thanh lién két o trong phan t
hydrogen

= Vung xen phi c6é mat do dién tich am 16n, lam tang lwc hit cta méi hat nhan véi ving nay va
lam can bang lyc day giita hai hat nhan, dé hai nguyén t lién két v4i nhau.

b) Xen phu s — p

Is 2p, Xen phu truc sp
Hinh. Sy xen pha gitra AO 1s cua nguyén t&r hydrogen va AO 2p cla nguyén t& fluorine hinh
thanh lién két o trong phan t& hydrogen fluoride
= Phéan tir HF tao thanh khi orbital 1s ctia nguyén tit H (1s') xen phu véi orbital 2p ctia nguyén
tit F (2s°2p°) theo truc lién két, tao lién két cong hoa tri gitta H va F, viing xen phi cang 16n thi lién
két cang bén.

¢) Xen phap-p

F F B

Hinh. Su xen phu gitra hai AO 2p cla hai nguyén tt fluorine hinh thanh lién két o trong phan tr
fluorine
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Hinh. Sy xen phu gitta cac orbital hinh thanh lién két o va lién két 1t trong phan t&r oxygen
O nhitng lién két doi va ba (nhu trong phan tit N», C,H,,...), ngoai lién két o con c6 lién két 7.
- Lién két d6i gom mat lién két o va mot lién két m.
- Lién két ba gom mot lién két o va hai lién két m.

s orbital p orbital ¢ bond 7 bond

T bond ¢ bond 7 bond

N=N
Két luan:
Lién két o Lién két 1t
do suw xen pht truc cta hai orbital do su xen pha bén cta hai orbital
Ving xen pht nam trén dwdng ndi tam hai Ving xen pht nam hai bén dwng ndi tam hai
nguyén tir. nguyén t&r
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2. Tim hiéu khai niém nang lwong lién két (Es)
Vi du 1: Cho céac phuong trinh phan tng sau: H, (g) — 2H (g) v6i Ep = 432 kJ/mol (1)

— Ta no6i nang lwgng lién két E,, trong phan ti H, la 432 kJ/mol.

— Nghia can cung cap 432 kJ dé pha v& 1 mol khi H, thanh cac nguyén ti & thé khi.
Vi du 2: Tong nang luwgng lién két trong phan ti CH, 1a 1 660 kJ/mol.

CH4(g) —» C(g) + 4H (g) voi Eb = 1 660 kJ/mol (2)

— Do do, nang lwgng lién két trung binh cia mot lién két C—H 1a 1 660/4 = 415 kJ/mol.
Két luan:

(1) Nang lwgng cia mot lién két hoa hoc la nang lwgng can thiét dé pha vo 1 mol lién két do &
thé khi, tao thanh cac nguyén tr ¢ thé khi. Gia tri nang lwgng ctia mot lién két hoa hoc la thuée do
do ben lién két.

(2) Poi voi cac phan tit nhieu nguyén i, tong nang lvgng lién két trong phan tr bang nang
lwvgng can cung cdp dé pha v& hoan toan 1 mol phan t d6 & thé khi thanh cac nguyén tw & thé khi.
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Bai 11: LIEN KET HYDROGEN VA TUONG TAC VAN DER WAAL

NOI DUNG
I. Lién két hydrogen
1. Tim hiéu vé lién két hydrogen

Luc hat tinh dién gitta nguyén t* H mang mot phan dién tich dwong (linh dong) cia phan tw
H,0 nay vd&i nguyén tir oxygen mang mot phan dién tich am cua phan t& H,O khéc, tao thanh lién
két yéu gitta cac phan t nwdc, goi la lién két hydrogen, thuvong dugce biéu dién bang dau ba cham

(..))

Vs 5+ o+
. I\\.L_ H )
s 5= o=

Hinh. Lién két hydrogen gitra cac phan tlr nwéc
. &' &' &'
5 8 .
5+/ \5‘ 6+/\5* . \ : \ f \
H H H H ) o ) d 0 S
o vasH ——N el ——N ] ——N ane
.O = \Lién két hydrogen / / /
" / \ o 8+ 6+ 5+
H H H H H
Hinh. Lién két hydrogen gilra cac phan tlr nwéc (trai) va ammonia (phai)
Két luan:

0 Lién két hydrogen la mdt loai lién két yéu, duge hinh thanh giita nguyén tiw H (da lién két
v&i mot nguyén t c6 do am dién 16n, thwdong 1a F, O, N) véi mot nguyén it khac c6 do am dién
l6n (thwong la F, O, N) con cap electron hod tri chwa tham gia lién két.
2. Tim hiéu vai tro, anh hwéng cta lién két hydrogen téi tinh chat vat li ctia nwéc
Nhan xét:

Cac hgp chat c6 lién két hydrogen déu c6 nhiét d soi cao hon va tan tét hon trong nuwéc.

Nuwdc la mot hgp chat c6 nhiét do néng chay va nhiét do soi cao hon so v6i nhiéu hop chat co

cung cau tric phan t& nhung khong tao dugc lién két hydrogen.
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Nudc con la mot dung méi tot, khong chi hoa tan dugc nhiéu hgp chét ion, ma con hoa tan duwgc
nhiéu hgp chat c6 lién két cong hoa tri phan curc.
Hau hét cac phan tng hoa hoc quan trong déi véi sy song déu dién ra ¢ moi treong nud'c

bén trong té bao.

i 5~ 5t &
.+ +H—O0Q  + *H—0O
\ 5= &* 5= &t
R H- - -0—H" " " O—H:- - -
5/
R H

6-!-
Hinh. Lién két hydrogen gitra alcohol va nwéc
Nudc ¢ trang thai ran c6 thé tich 16n hon khi ¢ trang théi 1ong. D6 la do nwéc da cé cau tric
tinh thé phan t& véi bon phan ti¢t H,O phan b6 ¢ ban dinh ctia mot ti¢ dién déu, bén trong la cau
trac rong = Diéu nay li gidi tai sao nwéc da ndi dugc trén mat nudc long.

O Nguyén tii oxygen
@ Nguyén ti hydrogen

Hinh. Cau trlc cla tinh thé phan tlr nwéc da
Két luan:
Nho c6 lién két hydrogen ma & diéu kién thuvong nwéc ¢ thé long, c6 nhiét do séi cao (100 °C).
Il. Twong tac Van der Waals
Khi céc electron di chuyén tap trung vé mdt phia bat ki cua phan t sé hinh thanh nén cac lwong
cuc tam thoi.
Cac phan t c6 ludng cuc tam thdi cling c6 thé lam cac phan t¥ 1an can xuat hién cac lwdng cuc

cam &ng.
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Hinh. Lu&ng cuc tam thoi dwgc hinh thanh do sy phan bd khéng déng déu clia cac electron trong
phan t&

Két luan:

* Twong tac van der Waals la Iyc twong tac yéu giita cac phan t, dugc hinh thanh do sy xuat
hién cta cac lwong cuc tam thei va lwéng cwc cam @ng.

* Twong tac van der Waals lam tang nhiét do nong chdy va nhiét do s6i cua cac chat. Khi khoi
lwgng phan t tang, kich thwéc phan tit tang thi twong tac van der Waals tang.

Halogen F, Cl, Br, I,
Khoi lvgng mol (g/mol) 38,0 70,9 159,8 253,8
Tong so electron 18 34 70 106
Nhiét do sbi (°C) -188,1 -34,1 59,2 185,5
Nhiét do nong chay (°C) -219,6 -101,0 -7,3 113,6
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CHUONG IV: PHAN NG OXI HOA - KHU
Bai 12: PHAN NG OXI HOA - KH? VA NG DUNG
NOI DUNG
l. SO oxi hoa

1. Khai niém
+ —
0, \: 8 ‘
© ¢
L9

Hinh. Magnesium phan rng v&i oxygen Hinh. Cong thirc electron cda hydrogen chloride

Mg

H :Cl:

24+ 'n2-
Mg™ 0
Két luan:

S6 oxi hoa cua mot nguyén tr trong phan tir 1a dién tich cua nguyén ti nguyén t6 dé néu gia
dinh cap electron chung thudc han vé nguyén ti ctia nguyén td c6 do am dién 16n hon.

Cach biéu dién sé oxi hoa:

i N < Sooxihoa

— S0 oxi hoa dugc viét & dang so dai so, dau viét tredc, s6 viét sau va viét & phia trén, chinh giita ki
hiéu nguyén t6.

+1 -1 +2 -2 +1-1 +41+41-2

Vi du: HCI, MgO, KCI, HCIO

Luu y: Sy khac nhau giita ki hiéu s6 oxi hoa va ki hiéu dién tich ctia ion M trong hinh sau:

S6 oxi hod
+n

M{
Dién tichion

Dé biéu dién so oxi hda thi viét dau trudc, so sau, con dé biéu dién dién tich cua ion thi viét so

trwde, dau sau.
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Neéu dién tich la 1+ (hodc 1-) c6 thé viét don gian la + (hodc -) thi d6i véi s6 oxi hoa phai viét
day da ca dau va chir (+1 hodc -1).

2. Xac dinh s6 oxi hoa ctia nguyén tlr cac nguyén t6
Quy tac 1: S6 oxi hoa cua nguyén ti¥ trong cac don chat bang 0.

0 0

Vi du: Cl, 0, Na C

Quy tac 2: Trong mot phan t, tong so oxi hoad ctia cac nguyén t¥ bang 0.

Vi du: Tong s6 oxi hoa cta cac nguyén tit trong phan tr NH; la: (-3) + 3 x (+1) = 0.
Quy tac 3: Trong cac ion, s6 oxi hoa ctia nguyén ttt (d6i véi ion don nguyén t¥) hay tong so oxi
hoa cac nguyén tr (d6i vGi ion da nguyén tir) bang dién tich cta ion do.

Vi du: S6 oxi hoad ctia nguyén tir Na, Cl trong Na“, Cl” lan lwgt bang +1, —1; s6 oxi hoa cua
nguyén tir C va O trong CO5*” lan lugt bang +4 va 2.
Quy tac 4: Trong da s6 cac hgp chat, s6 oxi hoa cua hydrogen bang +1, trir cac hydride kim loai
(nhw NaH, CaH,, ...). S6 oxi hoa cua oxygen bang -2, trit OF, va cac peroxide, superoxide (nhw
H,0,, Na;0,, KO,, ...). Kim loai kiém (nhém IA) luén c6 s6 oxi hoa +1, kim loai kiém thé (nhém
ITA) c6 s6 oxi hoa +2. Nhom (aluminium) c6 s6 oxi héa +3. S6 oxi hoa ciia nguyén tit nguyén to

fluorine trong cac hgp chat bang —1.

. Kim loai kiem | Kim loai kiém tho o
Nguyén ti Hydrogen Oxygen Aluminium
(IA) (TIA)

So oxi hoa +1 -2 +1 +2 +3

. -1 -1 2 -1
Ngoailé | NeH,CaH,,.| OF,H,0,,..

* Nhom nguyén tii:
SO,=-2; NO; =-1; PO, =-3; SO; =-2 ; OH = -1; AlO; = -1; ZnO, = -2

FPOE] S +(-6)=0
l Symbol OXIDATION S -6 =0
NUMBER S-0+6

Elemental
H State H O
Hydrogen Hy 2

1008 Firotice +117

e -8 =10
HO | H, |
Sodium _]-

e e O
Hydride

Na'H Hz " Nazso

Hinh. Vi du vé cach xac dinh sb oxi hoa

S =+6
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Két luan:

Bang. Toém tét s6 oxi hda

Xac dinh s6 oxi hoa S0 oxi héa
Bon chat 0
Phan tc Téng s6 oxi hoa bang 0
lon don nguyén ti bién tich cua ion

lon da nguyén t&r

ion
lon fluoride -1
Oxygen trong hop chét (trlr OF, va céac P
peroxide, superoxide)
Hydrogen trong hop chét (trlr cac ol

hydride)

Il. Phan trng oxi héa - khtr

Vi du: Cho kim loai Zn phan ¢ng vé&i dung dich CuSO,

Zn + Cu?t —— 7Zn?*
Reducing Oxidising Oxidised
Agent Agent Product

+

Téng s6 oxi hod cac nguyén tir bang dién tich cla

Cu
Reduced
Product

Hinh. Kim loai Zn phan &ng v&i dung dich CuSO,

Nhén electron (qua trinh khiy)

[

Fe,0,+ 3CO — 2Fe+3CO,

l )

Nhwérng electron (qua trinh oxi héa)

Hinh. Minh hoa phan &rng oxi h6a — khir
Két luan:

Bang. Phan biét chat khir va chat oxi héa

Chat khor Chat oxi héa
Nhuwong electron Nhan electron
S6 oxi héa tang S6 oxi héa gidm
Bi oxi hoa Bi khtr
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Qua trinh oxi héa (sw oxi héa) Qua trinh khir (sw khir)

Nhwérng electron (qua trinh oxi héa)

[ - (& ©

® 20 =
0006
l

f

Nhan electron (qua trinh khir)

Hinh. Minh hoa qué trinh khir va oxi héa

0 Phan @ng oxi hoa — khit 1a phan ng hoa hoc, trong d6 c6 sy chuyén dich electron giita cac
chét phan ng hay c6 sy thay ddi s6 oxi hoa ctia mét s6 nguyén t¥ trong phan tur.

0 Trong phan ttng oxi hod — kht luén xdy ra dong thdi qua trinh oxi hoa va qua trinh kh.
0 Mot chat co thé vira la chat khi vira la chat oxi hda.
* Cdch nhan biét phan irng oxi hoa — khur:
- Phai c6 sy thay doi s6 oxi hda cia 1 hay mot s6 nguyén t6 tri'de va sau phan @ng.
- C6 mat don chat trong phan tng = phan &ng oxi hda — kh.
lll. Lap phwong trinh héa hoc cuia phan trng oxi héa - khtr
1. Nguyén tic can bang
Phuwong phap nay dwa vao sy bao toan e : Y e nhuong = Ye nhan.
Cac buéc thuc hién:

Budc 1: Xac dinh s6 oxi hod ctia cac nguyén ti c6 su thay doi so oxi hoa trong phan &ng, tir d6 xac
dinh chat oxi hoa, chat khir.

Buwéc 2: Viét qua trinh oxi hoa va qua trinh kht.
Buédc 3: Xac dinh (va nhan) hé s6 thich hgp vao cac qua trinh sao cho Ye nhwong = Ye nhan.

Budc 4: Dat cac hé s6 vao so do phan tng. Can bang so6 lwgng nguyén ti¥ cia cac nguyén to con lai

dwa trén cac dinh luat bao toan (bdo toan nguyén t6) va theo trinh ty sau:
Kim loai (ion dwong) — goc acid (ion am) — moi trwong (acid, base) — nudc (can bang hydrogen).

2. Mot s6 vi du

Vi du 1: Can bang phuong trinh phan tng oxi héa — khtr don gian, khong c6 méi truong

Fe,0, +H, - Fe + H,0

Buwdc 1 : Xac dinh s6 oxi héa, chat oxi hda, chat khi

+3 o +1

0
Fe,0, + H, - "~ Fe + H;0
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+3 0
~ ...  Fe o H,
Chat oxi hoa: (trong Fe,0s) Chat khu:

Budc 2: Viét cac qua trinh oxi héa, khir

+3 0
Fe,0, + 232 - 2Fe
(qua trinh khir)

o

+1
H, — HO +2le

? (qua trinh oxi héa)

e Chu y : Khi chdt oxi hoa (khtt) c6 chi s6 I6n hon 1 trong phdn ti thi phdi thém hé s6 (bdng chi s6

+3 0

o Fe (g oxs
trong phan tr) vao qud trinh khir (oxi héa) twong trng. O vi du trén : , H €O chi s6 la 2 trong
phan tir twong itng Fe,Os, H> do vdy can thém hé s6 2 vao qud trinh khtr, oxi héa.

Buwéc 3: Tim hé s6 cho hai qua trinh oxi héa va kht

B0i s6 chung nho nhit (BSCNN) = 6 do d6 hé s6 moi qua trinh nhu sau
+3 ]
) Fe,0, + 232 — 2Fe

0 +1
H, — H,O +21e
3
Buéc 4: Dat hé so chat oxi hoa, chat khit vao phwong trinh

Fe203 + 3H2 — 2Fe + 3H20

Vi du 2: Can bang phwong trinh phan tng oxi héa — khir trong d6 chat oxi hoa (kht) con c6 vai tro
lam moi treong

Fe +H250dﬁj—‘°—a Fe,(S0,), +50, + H,O
a.

b. KMHO4 + HCIl - KCI + MHCIQ + C]z + HZO

a. Buwoc 1: Xac dinh so oxi hoa, chat oxi héa, chat khir
0 +6 +3 w4
Fe +H,S0,,, - Fe(S0O,), +S0O, + H,0
+6 0
o S N o<
Chat oxi hoa : ~ (trong H,SO.) Chat khu:
Buwéc 2: Viét qua trinh oxi héa, qua trinh khi

0 +3
2Fe — Fe,(SO,), + 2.3

(qua trinh oxi hoa)
+6 +l
S+ 2 — 50,

(qua trinh khw)

Budc 3: Tim hé s6 cho hai qua trinh oxi héa va khir
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0 +3

| 2Fe — Fey(s0,), + 22
+6 +

,|S+ 2 SO,

Budc 4: Dat hé so cac chat vao phwong trinh

Do H,SO, vita déng vai tro la chdt oxi héa vira dong vai tro la moéi trong (tao mudi) nén hé so6
cua né trong phuong trinh khong phdi la hé s6 ctia qud trinh khit ma phdi cong thém phan tham gia
lam méi truong (céng thém phan tham gia tao mudi). Vi vdy trong nhitng phdn tng dang nay, ta
thuong ddt hé sé vao phuong trinh theo thi? tv sau :

Chatkhir  Sanphémoxihéa ~ Sanphimkht  Acid (H;SOs, HNO;)  Nudc.

2Fe + 6H.S0,, . — “— Fe,(SO,), + 350, + 6H,0
b. Buwdoc 1: X4ac dinh s6 oxi hoa, chat oxi hoa, chat khir

+7 -1 +2 0
KMnO, + HCl — KCI + MnCl, + Cl, + H,0

+7
Chat oxi hoa : Mn (trong KMnO,)
-1
oo Cl
Chat kht : (trong HCI)
Budc 2: Viét qua trinh oxi héa, qua trinh khtr

-1 a
2Cl — Cl, + 2le

(qua trinh oxi héa )

+7 +2
Mn +5e — Mn o )
(qua trinh kh)

Budc 3: Tim hé s6 cho hai qua trinh oxi hda va khir

-1 0
2Cl — Cl, + 21e
5

'y iy
5 Mn +5e — Mn

Buéc 4 : Dat hé s6 cac chat vao phuong trinh :

Do HCI vtra déng vai tro la chdt khir vira dong vai tro la méi trwong (tgo mudi) nén hé so cta
né trong phuong trinh khong phdi la hé s6 ctia qud trinh oxi héa ma phdi cong thém phan tham gia
lam moéi truong (cong thém phan tham gia tao mudi). Vi vdy trong nhitng phdan irng dang nay, ta
thuong ddt hé s6 vao phuong trinh theo thit tw sau:
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Chét oxi héa  San pham khit  San pham oxi héa  Cac kim loai con lai (K) . Chat khir
(HCL, HBr)  Nudc.
2KMnO, + 16HCl — 2KCl + 2MnCl, + 5Cl, + 8H,0

| Vi du 3: Phan ting khong xdc dinh rd méi trudng

Cach giai quyét: Co thé can bang nguyén t6 bang phwong phéap dai s6 khi da xac dinh hé s6 cta
cac chat thay doi s6 oxi héa hodc qua trung gian phuong trinh ion thu gon.

4 +7 +6 +2
. K,50,+ KMnO, + KH50,— K, 50,+Mn50,+H,0O
Ap dung:
+ +6
x| 5— 5+ 2e

+7 +2
2% Mn +5e — Mn

| +7 +6i +2
5K, S0, + 2KMnO, + ?KHSO, — 7K, SO, +2MnS0, +?H,0

bat céac hé s6 hop thitc caa KHSO,, K,SO, vaH,O la a, b, c.
Bao toan nguyén t6 K: 12 +a =2b

Baéo toan nguyén té H: a = 2c

Bao toan nguyént6 S: 5+a=b +2

= Giai hé : a=6; b=9; c=3

+ +7 + +2
vay, K250+ 2KMnO, + 6KHS0, — 9K, SO, +2MnS0, +3H,0
dy:

Vi du 4: Phan ttng c6 nguyén t6 tang hay gidm nhiéu nac

Cach giai quyét:

+ Cach 1: Viét moi phwong trinh thay doi s6 oxi héa, dit an so cho tirng nac tang, giam so oxi
héa

+ Céch 2: Tach ra thanh hai hay nhiéu phan ng vd&i titng nac so oxi hoa tang, hay giam (co lgi
trong viéc gidi todn). Nhan hé so trudc khi gom céac phan tng lai.

+3

i} #3 +3 +2 +1
Al+HNO, — AI(NO,),+ NO+N,0+H,0

Ap dung:
i} +3
(3x+8y)| Al— Al+3e
+5 +2
+ —
Cdch 1: 3x }(N_ Ixe— X |
3x |2y N+8ye — 2y N

a +5 +3 +5 +2 +1
(3x+8y) Al +6(2x+5y) HN O, — (3x+By) Al(NO,), +3x N O+3yN, O+3(2x +5y)H,0
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Cdch 2: Tach thanh 2 phuong trinh:

a +3 +3 +2
ax| Al+4HNO, — Al(NO,),+ NO+2H,0

a +5 +3 +1
bx|BAl +30HN O, — BAI(NO,),+ 3N, O+15H,0

(a+8b) Al +(4a+30b)H N O, — (a+8b)Al(NO,),+aN O +3bN, O + (2a+15b)H,0

Nhdn xét:
+ Néu la gidi toan, ct dé nguyén cac phuong trinh dé tinh toan, khong can gom lai.
+ Vi 2 phuong trinh trén ta c6 lién hé: a=3x; b=y.

+ Tuy theo dé bai cho ti 1é s6 mol cia NO va N,O thi ta m@i xac dinh duwgc hé s6 cia NO va
N,O.

Vi du 5: Phan &ng ty oxi hoa — ty khir: Trong d6 1 chat vira la chat oxi hoéa vira la chat khit — ghi
hé s6 so khdi bén chat tao thanh.

a a -1 +5 +5 a -1 +
Cl, + KOH — “— KCl+KClO, +H,0 KCl0, —“ KCI+K CIO,

0 3 x|Cl= Cl +2
1x|Cl,— 2Cl + 10e . y

+5 -1
a -1 1x C].‘I' be— C].
5x|CL, + 2e — 2Cl ¢

il " -1 B
3Cl; + 6KOH —"— 5KCI+KCl0,+3H,0

+5 " -1 .
4KCl0O, —"— KCl+3K ClO,

Vi du 6: Phan ng ndi oxi hda - khir: Trong cung 1 chat ma nguyén t6 nay dong vai tro la oxi hoa,
nguyén t6 kia dong vai tro la chat khir — ghi hé s6 so khéi bén chat tao thanh.

+5 -2 u -1 i}
KClO, — 5 KCI+0,

-2 a
3x%(20— 0O, + 4de

+5 -1
2x| Cl+ Ge— (]

2KClO, - 2KCl  + 30,

Mot so chat la chat khit hay chat oxi héa con phu thugc vao moéi trwong tién hanh phan ng:
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Chat Moi treong tién hanh phan @ng San pham sau phan @ng

+2

MBoi trudng axit (H,SO.) MD (\oCL, MnSO,)

+7 +4
KMnO, MB@i treeong trung tinh (H,O) Mn (MnO,, KOH )
+6
Moi truong bazo Mn (K:MnOy )
+7 P
Moi treon it (H.SO
K,Cr, O. oi truong axit (H,SO4) Cr Cr2(S04)3

Vi du:

- Moi tI'U’()’Hg acid: 10FESO4 + 2KMHO4 + 8stO4 - 5Fe2(SO4)3 + 2MHSO4 + KzSO4 +
8H,0O

—

K2Cr207 + 6FeSO4 + 7H2S04 Cr2(SO4)3 + 3Fe2(S04)3 + K2504

+ 7H20
- Mbi trudng H;O : 3CH, + 2KMnO, + 4H,0 3 CHy(OH) — CH,OH +2MnO; + 2KOH

- M61 U‘U’(‘)’Dg klém NEIQSO3 + 2KMHO4 + 2KOHd,§c - NaZSO4 + 2K2MHO4 + Hzo

3. Xac dinh san pham oxi héa - khtr
Dbé xac dinh ding san pham ctia phan ng oxi — hoa khi¥ ta can nam virng nhitng noi dung sau :
- Véi H>S0, ddc tuy theo ban chit cua chdt khir va nong dé cua acid ma S*™ c¢6 thé bi khir
xuéng cdc trang thdi oxi héa khdc nhau: S™ (SO,), S°(S), S (H.S).
SO, T
Sl

H,ST
M + HiSO4 dic neng — M2(SOs)n + + H,0

(M la kim logi, n s6 oxi héa cao ctia kim logi)

S (x < 4) 5 (S0,)
+4
€ (y<a!| + H,50,,, - |C(CO,) | + SO, + HO
z +5
P(z<5) P (H,PO,)
Vi du:
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(].) 2Fe + 6H2804 dic, néng FEZ(SO4)3 + BSOZT + 6H20

(2)3Zn + 4H,SO04 g nong — 3ZnSOs + S + 4H,0
(3) 4Mg + 5H,SOs gac nong — 4MgSO. + H,ST + 4H,0
(4) C + 2H,S04 gse,nong = CO2T + 2SO, + 2H,O
(5) 2P + 5H,SOy4 gsc,neng — 2H3POs + 5S0O,T + 2H,O
- V6i HNO; tity theo bdn chdt ctia chdt khir va nong do cta axit ma N*° bj khir xuéng cdc

trang thdi oxi héa khdc nhau: N** (NO,), N*2 (NO), N*! (N,0), N° (N,), N (NH,NOy).

2

M + HNO3d;§C’ néng M(NOg)n + + Hzo
'NO1
N.O1
N, T
NH,NO,
M + HNO310§ng - M(NO3)H + + H,0
(M 1a kim loai, n s6 oxi héa cao ctia kim loai)
. : - :
S(x<4) S (S0,*)
a +1
€ (y<4)} + HNO,,, — - |C(CO,) '+ NO, + H,0
z +5
P(z<5) P (H,PO,)
- : - :
S(x<6) S (SO,”)

.|
|E(y<4! + HNO,_. —“~ 1C(CO,) !+ NO+ HO

3losbg

z +5
P(z<5) P (H,PO,)

Vi du:
(1) Fe + 6HNOs3asc,nong — Fe(NOs); + 3NO,T + 3H,0
(2) Fe + 4HNOg3i0m¢ — Fe(NO3); + NOT + 2H,O
(3) 8Al + 30HNOs;img — 8AI(NO3); + 3N, OT + 15H,0
(4)4Zn + 10HNOsziag — 4Zn(NOs), + NHUNO; + 3H,O
(5) C + 4HNOsgic, nong — CO.T + 4NO.T + 2H,0
(6) P + 5HNOg3asc,neng — H3PO4 + S5NO,T + H,O

- Cdc chat khr khi bi oxi hoa béi KMnO, thi so oxi héa bién doi nhu sau:
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X" (X ladCl,Br, 1) | X,

Fe* Fe™

i +0

S (S0,, SO.”, HS0, ) S (S0,*)
k3 , _Kf'”i:_. A 45 3
N (NO, ) N (NO; )
- a0

S'(H,S, Na,s) S

-1 -2

0 (H,0,) 0 (H,0)

- V6i KMnO, tily theo méi truong xdy ra phdn itng ma Mn*” bi khir xuéng cdc trang thdi oxi

héa khdc nhau:
+ Moi treong acid (H) : Mn”” - Mn™ (t6n tai ¢ dang mu6i Mn*")
+ Moi treong trung tinh (H,O) : Mn”” — Mn™ (t6n tai & dang MnO,)
+ Moi treong kiém (OH) : Mn” — Mn*® (t6n tai & dang K;MnO,)
Vi du:
(1) 2KMnO, + 10KI + 8H,SO, — 2MnSO, + 51, + 6K,SO4 + 8H,O
(2) 2KMnO, + 6KI + 4H,0 — 2MnO, + 3I,+ 8KOH
(3) 2KMnO, + H,0, + 2KOH — 2K,;MnO,4 + O, + 2H,0

IV. Y nghia ctia phan trng oxi héa — khty
1. Tim hi€u vé sw chay cua nhién liéu

Gas (thanh phan chinh la hon hgp propane (CsHs) va butane (C4Hio) dwgc hoa long) dugc st
dung lam nhién liéu trong nau nuwéng.

Gas chay trong khong khi, xay ra phan tng oxi hoa — khit, trong do6 cac hydrocarbon bi oxi hoa
va oxygen bi khtt, tao thanh san pham carbon dioxide va nuwéc.

Cac phan ng nay toa nhiét lon va lvgng nhiét nay thwong duwgce dung dé nau chin thirc an.




Hinh. Gas chéay trong khdng khi tod nhiét I&n
2. M6 ta mdt sé phan rng oxi hoa — khir quan trong gan lién véi cudc séng
a) Quang hgp ¢ thuc vat

Qua trinh quang hgp xdy ra khi c6 diéu kién anh sang mat treoi, khi d6 carbon dioxide va hoi
nuwéc dugc diép luc hap thy, tao san pham glucese (C¢H1,O6) dé tong hop carbohydrate va giai

phong oxygen.
Sunlight
Oxygen *\ ?i. 1i$
Y Photosynthesis
® BEGQ, £ gH,0 3 £ H:0; +80;
Carbon s ) lucose
dioxide 4= . cgrb_on water glu oxygen
j N A g dioxide
A AL -
4 | e
‘ Light
B— = / Ll )
A _____zi(_:oi_’_.aa_,_o; 2 éc‘ 20 2 s@. .
T e RE—
, f D I i .
Water ¢,/
Hinh. Qua trinh quang hop cua cay xanh
b) Luyén kim

Ki thuat diéu ché kim loai doi hoi 4p dung phén ttng oxi hoad khit nhv luyén chromium, gang
thép, nhom (aluminium), ...

San xuat gang xay ra qua nhiéu giai doan, trong d6 phan tng chinh la khi CO khit iron (III)
oxide & nhiét do cao, tao thanh iron nong chay va khi carbon dioxide.

Phuong trinh hoa hoc: Fe,O; + 3CO — 2Fe + 3CO;

=» \

Hinh. San xuat gang

¢) Pién hoa

Céac qua trinh oxi hoa — khtt xdy ra c6 suw tham gia ctiia dong dién hodc phat sinh dong dién nhu:

ma dién, ma nhiing néng; hoat dong pin — ac quy; dién phan;...
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Pin dung thong dung hién nay la pin kiém (hay pin alkaline). Thanh phan gom zinc, manganese
dioxide va dung dich potassium hydroxide. Trong moéi truong kiém, kém (zinc) phan tng vdi

manganese dioxide tao san pham zinc oxide, manganese(III) oxide va sinh ra dong dién trong pin.

Hinh. Ac quy va pin

Két luan:

» Mot s6 phan ng oxi hoa — khi* quan trong gan lién véi cugc song nhu sy chdy cua than, cti;
si chay cda xang, dau trong cac dong co dot trong; cac qua trinh dién phan; cac phan ng xay ra
trong pin, ac quyj, ...

» Mot s6 phan ng oxi hoad — khit 1a co s@ cua qua trinh san xuat trong cac nganh cong nghiép

ndng; san xuat cac hoa chat co ban; san xuat phan bon; thudc bao vé thyc vat; dwgc pham; ...

CHUONG V: NANG LUONG HOA HOC
Bai 13: ENTHALPY TAO THANH VA BIEN THIEN ENTHALPY CUA PHAN
UNG HOA HOC
NOI DUNG
I. Phan rng thu nhiét, phan rng téa nhiét

Bang. So sanh dac diém phan (rng thu nhiét va tda nhiét

Phan trng téa nhiét Phan rng thu nhiét

Khéi | Phan &rng tod nhiét l1a phadn &rng hod | Phan (rng thu nhiét 1a phan rng hoa hoc trong
niém | hoc trong d6 c6 sy gidi phéng nhiét | d6 cé su hap thu nhiét nang tr méi trudng.
nang ra méi tredng.

57



Heat Heat

Han hgp KCIO, va Mn0,

Hinh 4 -5
anh
H
) ‘ Hinh. Nhiét phan potassium chlorate
5 5 Phwong trinh phan rng

Hinh. Véi séng phan (rng v&i nuwéc 2KCIO,(s) Ry 30,(g) + 2KCl(s)

- Sy doét chay cac loai nhién liéu nhu | Nhirng luc néng nuc, pha vién sui vitamin C vao
xang, dau, con, khi gas,... xay ra | nwdéc dé giai khat, khi vién sui tan, thady nwéc
nhanh, téa nhiéu nhiét, dé gay hoa | trong c6c mat hon, dé6 la do xay ra phan ng
hoan, tham chi gay né manh, rat khé | thu nhiét.

kiém soat. Vi vay, khi st¢ dung chiing
Vidu |can tuan thd nghiém ngat cac
nguyén tic phong chay.

- Vao nhi*rng ngay troi lanh, nhiéu 4_
nguwi hay ngoi bén bép Ilra dé suwai. - -~

Khi than, cdi chay, khong khi xung -——r .

quanh @m hon do phan trng tod nhiét | Hinh. Hoa tan vién vitamin C sli vao c6c nwdc

Il. Bién thién enthalpy chuan cta phan trng
1. Tim hiéu vé bién thién enthalpy ctia phan trng

Bién thién enthalpy cua phan (tng (hay nhiét phan tng) dugc ki hiéu AH g, thuong tinh theo
don vi kJ hoac kcal.

Bién thién enthalpy ctia phan @ng la lwgng nhiét toa ra hay thu vao ctia mét phan &ng hoa hoc
trong qua trinh dang ap (ap suat khong doi).

Diéu kién chuan: ap suat 1 bar (d6i vGi chat khi), nong d6 1 mol/L (d6i vGi chat tan trong dung
dich) va thuong chon nhiét do 25°C (hay 298 K).

2. Tim hiéu vé phwong trinh nhiét hoa hoc

Dau cta bién thién enthalpy cho biét phan &ng toa nhiét hay thu nhiét:

58



A H > 0: phan tng thu nhiét.
A, H < 0: phan ng toa nhiét.
Gia tri tuyét doi cda bién thién enthalpy cang 16n thi nhiét lwgng téa ra hay thu vao cta phan tng

cang nhiéu.
Vi du: Xét 2 phan tng

°

CHy(g) +H,0(g) ~  CO(g) + Ha(l) AHCg = 250 kJ/mol
P tD
2CH:OH(I) + 30,(g)  2COs(g) + 3H,0()) AHg5 = -1366,89 kJ/mol
Két luan:

Phuong trinh nhiét hoa hoc 1a phvong trinh phan &ng hoéd hoc c6 kém theo nhiét phan rng va
trang thai cta cac chat dau (cd) va san pham (sp).
lll. Enthalpy tao thanh (nhiét tao thanh)

0 Enthalpy tao thanh (hay nhiét tao thanh) dwgc ki hiéu A¢H, thuong tinh theo don vi kJ/mol

hodc kcal/mol.

0 Enthalpy tao thanh ctia mot chat la nhiét kem theo phan ng tao thanh 1 mol chat dé ti cac don

chat bén nhat.

0 Enthalpy tao thanh trong diéu kién chuan dwgc goi la enthalpy tao thanh chuan (hay nhiét tao
thanh chudn) va dugc ki hiéu 1a AfH .

< Nhiét tao thanh chuan cta cac don chat ¢ dang bén virng nhat bang khong.
Vi dll ArHozgg (Oz)(g) = 0 kJ/mol.
Vi du 1: Nudc 1ong duoc tao thanh tir khi hydrogen va khi oxygen theo phan tng:
Ha(g)+ 40:(8)  H:O()

O diéu kién chuan, c@ 1 mol H,O(l) tao thanh tir 1 mol Hy(g) va % mol O,(g) gidi phong nhiét
lwgng la 285,8 kJ.

Nhu vay nhiét tao thanh cta nwdc 16ng: AH g5 = (H,O(1)) = -285,8 kJ/mol.

Vi du 2: Phan ttng ¥4 Na(g) + %2 O2(g) - NO(g) c6 bién thién enthalpy:
AH g (NO(g))= +90,3 kJ/mol.

Gia tri A;H s > 0, tltc phan (ng nay la phan @ng thu nhiét.
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IV. Y nghia ctia ddu va gia tri AH s

Nang luong (kJ)
v H,50,(aq) + 2NaOH(aq)
AHgg(cd) -
AHgs =—111,68k
Na,$0,(aq) + 2H,0
Aszogg(Sp] ________________ 2,50,(aq) ,00)

Tién trinh phan ding
Hinh. So dd biéu dién bién thién enthalpy ctia phan (rng toa nhiét
Két luan:
- Phén (tng tod nhiét: ¥ AH%sg (sp) < ¥ AtH %08 (cd) — AH %95 <0
- Phan @ng thu nhiét: Y AfH s (sp) > Y AH 05 (cd) — AH%95 > 0

- Thuong cac phan ng c6 AH%9s < 0 thi xay ra thuan loi.

Bai 14: TINH BIEN THIEN ENTHALPY CUA PHAN NG HOA HOC
NOI DUNG
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I. Xac dinh bién thién enthalpy ctia phan rng dwa vao nang lwong lién két
O diéu kién chuan: AH%gs = YE, (cd) — Y'Ey, (sp)
Cho phan tng tong quat & diéu kién chuan:
_)
aA(g) +bB(g)  mM(g) + nN(g)
Tinh AH’4; cia phan wng khi biét cac gia tri nang luwgng lién két (E,) theo cong thirc:

ArHEHS
= axE, (A) + bxE, (B) —mxE, (M) —nxE, (N) (1)

Tinh bién thién enthalpy ctia phan tng dva vao nang lwgng lién két duge ap dung cho phan tng
trong d6 cac chat déu co lién két cong hod tri & thé khi khi biét gia tri nang lwgng lién két cta tat ca
cac chat trong phan @ng.

* Bang nang lwgng lién két cia mot so lién két cong hoa tri

Lién két E; (kJ/ mol) Lién ket E; (kJ/ mol)
H-H 432 c-d 339
H-Cl 427 C-0 358
H-F 565 Cc=0 745
H-N 391 N-O 201
H-C 413 N=0 607
H-0 467 N=0O 631
0-0 204 N=N 418
0=0 498 N=N 945
C-C 347 F-F 159
c=C 614 Cl-Cl 243
C=C 839 Br - Br 193

Vi du 1: Tinh bién thién enthalpy chuan cta phan &ng
Hi(g) + Clo(g)  2HCI(g)
Hudng dan giai

Buéc 1: Tinh nang lugng can thiét dé pha v 1 mol H - H va 1 mol Cl - Cl

Tong nang lugng thu vao dé pha v cac lién két: Ey m-my + Eb @y = 432 + 243 = 675 kJ
Buéc 2: Tinh nang lugng tod ra khi hinh thanh 2 mol H — Cl

Tong nang lugng tod ra dé hinh thanh lién két: 2 x Ep, ¢_cy = 2 X 427 = 854 kJ
Buwdc 3: Tinh bién thién enthalpy ctia phan tng theo cong thitc (1) AH%9 = 675 — 854 = —179 kJ

Do AH%ss < 0 nén phén ttng toa nhiét.

Vi du 2: Xéc dinh bién thién enthalpy chuan ctia phan tng
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C:Hi(g) + H(g) ~ CoHy(g)
biét Ep 1_s = 436 kJ/mol, E 1 = 418 kJ/mol, Ey, ¢, = 346 kJ/mol, E, c-c) = 612 kJ/mol.
Huéng dan giai
Bién thién enthalpy chuan cta phan &ng la:
AH’20 = Ep (c=0) + 4Eb ¢ + Eb g1t - Eb c—0) - 6Eb 1)
=612 +4.418 + 436 - 346 -6.418 =-134 kJ
Vi du 3: Tinh bién thién enthanpy cta phan *ng tao thanh ammonia (st dung nang lwong lién két).
Cho biét phan &ng thu nhiét hay toa nhiét va vé so d6 biéu dién bién thién enthalpy caa phan &ng.
3H(g) + Na(g)  2NH(g)
Hudng dan giai
AH g5 = 3xEy(Hy) + Eu(N>) — 2xEy(NHs)
=3XEp -t Ebv v=ny— 2X3XEp (nv-n)
= 3x432 + 945 — 2x3x391 = —-105 kJ.
Do AH’gs < 0 nén phan tng toa nhiét.
Nang lugng (kJ) o
AHSg (cd)| N,(g) + 3H,(q)

AFHSQE =-105 k.l

-

Tién trinh phén (ing

Hinh. So dd biéu dién bién thién enthalpy
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Il. Xac dinh bién thién enthalpy ctia phan *ng dwa vao enthalpy tao thanh
[ Bién thién enthalpy cta phan tng duoc xac dinh bang hiéu so giita tong nhiét tao thanh céac chat
san pham (sp) va tong nhiét tao thanh ctia cac chat dau (cd).
O diéu kién chuan: A;H%g = Y AH%04 (sp) — ¥ AH 04 (cd)
Trong tinh toan can lvu y dén hé sé cua cac chat trong phwong trinh hoa hoc.
Cho phuong trinh hoa hoc tong quat: aA + bB - mM + nN

C6 thé tinh dwgc bién thién enthalpy chudn ciia mét phan @ng hoa hoc (AHss) khi biét cac

gid tri A;H 05 ctia tat ca cac chdt dau va san pham theo céng thitc sau:
AH08 = mxAiH05 (M) + nxAH05 (N) — axAH%95 (A) — bxAH205 (B) (2)
Vi du 1: X4c dinh bién thién enthalpy ctia phén tng sau & diéu kién chuan:

SO, (g) + %D.g[g] — 50,()

biét nhiét tao thanh AH%ss cia SO4(g) 1a -296,8 kJ/ mol, cua SOs(1) 1a -441,0 kJ/mol.

Hudng dan giai
{1 (] 1 a
A HL, =A HL (SO,)()- [A H, (SO, (2)) +E@H2¢H[[Gz[gn]

1
=-441,0- (-296,8+0.2) == 144,2(k])

Vi du 2: Xéc dinh bién thién enthalpy ctia phan tng sau & diéu kién chuan:

AFeSy(s) + 110x(g)  2Fe,0s(s) + 8S0x(g)

biét nhiét tao thanh AH%9s ciia cic chat FeSs(s), Fe,Os(s) va SO,(g) lan lwgt 1a -177,9 kJ/mol,
-825,5 kJ/mol va -296,8 kJ/mol.

Hudng dan giai
Tong nhiét tao thanh cac chat dau la:
D A H, (cd) =A Hiy, (FeS,(5))4 + A, Hig (0, () 11
=(- 1??.‘3].4 +0.11 =-711,6(kJ)

Tong nhiét tao thanh cac chat san pham la:

N A H2,,(sp) =A Hiy (Fe,0,(s))2+ A H2, (SO, ()).8
=(-825,5).2 + (- 296,8).8 =- 4025, 4(kJ)

Vay, bién thién enthalpy ctia phan &ng:

293 Z'A‘ H298 2‘5 H298

(cd) = - 4025,4 — (-711,6)= -3313,8(kJ)
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Vi du 3: Cho enthalpy tao thanh chuan ctia cac chat twong tng trong phwong trinh.

Chat

N.Os (g)

NO:(g)

ArHozgg (kJ / lTlOl)

9,16

33,20

Tinh bién thién enthalpy cta phéan &ng sau:
2NO (g) ~ N,O4(g)

Theo cong thitc (2), ta co:
AH 95 = AfH%gg (N204) — 2XAH 205 (NO>)
=9,16 — 2 x 33,20
=-57,24kJ
Do AH%gs < 0 nén phan tng toa nhiét.

Vi du 4: Cho nhiét tao thanh chuan cta cac chat twong ¢ng trong phwong trinh.

Chat N,O, (g) CO (g) N,O (g) CO:(g)

AH95 (kJ/mol) 9,16 -110,50 82,05 -393,50

Tinh bién thién enthalpy cta phéan &ng sau:
N0 (g) + 3CO(g) — N,O(g) + 3COx(g)
Theo cong thitc (2), ta co:
AH 95 = AfH 208 (N20) + 3xAfH 295 (CO,) — AfH 208 (N204) — 3xAH 95 (CO)
= 82,05 + 3%(-393,50) — 9,16 — 3%(-110,50)
=-776,11kJ

Do AH%gs < 0 nén phan ng tod nhiét.
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CHUONG VI: TOC DO PHAN UNG

Bai 15: PHWONG TRINH TOC DO PHAN UNG VA HANG SO TOC PO
PHAN UNG

NOI DUNG
I. T6c do phan rng
1. Khai niém

Khi phan &ng hoé hoc xdy ra, lwgng chat dau giam dan theo thai gian, trong khi lwgng chat san
pham tang dan theo thdi gian.

Khéi niém toc do phan &ng hoa hoc dung dé danh gia mic do xay ra nhanh hay cham cua mét
phan tng

Néng do

San pham

Cht phén ting

0 Tho gian phin ing.
Hinh. D6 thj biéu dién su thay d6i ndng dd chat phan (rng (mau tim) va san phadm (mau xanh) theo
thoi gian

Keét luan:

» Toc do phan @ng cia phan &ng hoa hoc la dai Iwgng dac trung cho sy bién thién nong do cia
mot trong cac chdt phan &ng hodc san pham trong mét don vi thoi gian.

* Ki hiéu la v, c6 don vi: (don vi nong do)/ (don vi thoi gian).

* Pon vi: (don vi nong d6)/(don vi thoi gian)™ vi du: mol.L".s* hay M.s™ ; s la giay.

* Toc do trung binh cta phan ng la téc do dugc tinh trong mot khoang thaoi gian phan ng.
2. Tinh toc do trung binh cta phan wrng hoa hoc
Cho phén &ng tong quat: aA + bB - cC + dD
Biéu thitc t6c do trung binh cta phan ¢ng:
_=1,4C, -1, 4G, 1, AC

a At b A, c At

Trong do:
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v : toc do trung binh ctia phéan tng;
AC = C, — Cy: sy bién thién nong do;
At = t, — t;: bién thién thoi gian;
Ci, C; la n6ng do ctia mot chat tai 2 thoi diém twong @ng t;, to.
Vi du: Trong phan ng hoa hoc: Mg(s) + 2HCl(aq) — MgClx(aq) + Hx(g)

Sau 40 gidy, nong do cta dung dich HCI giam tr 0,8 M vé con 0,6 M. Tinh t6c do trung binh cia
phéan &ng theo néng do HCI trong 40 giay.
Hudng dan giai
Thaoi gian phan &ng: At = 40 (s); bién thién néng doé dung dich HCl 1a AC = 0,6 — 0,8 = 0,2 (M);
hé s6 can bang ctia HCI trong phuong trinh héa hoc la 2.
Toc do trung binh ctia phan ng trong 40 giay la:
i 1 AC,,, 1(0,6-0,8)

v, = = 2 225107 Ms™!
"2 A 2 40

Il. Bi€u thirc toc d6 phan trng
DPinh luat tac dung khoi lwong

Nam 1864, hai nha bac hoc Guldberg (Gau-bdc) va Waage (Qua-ge) khi nghién ciu sy phu
thudc cuia t6c do vao nong do da dwa ra dinh luat tac dung khéi lwong: O nhiét do khong déi, toc do
phan tng ti 1€ vai tich s6 nong do cac chat tham gia phan tng v&i s6 mii thich hop.

Xét phan tng: aA + bB 7 dD+eE

» M6i quan hé giita nong do va toc do tirc thoi ctia phan ¢ng hoa hoc dugc biéu dién bang biéu thitc:

v c‘,g. ch
Trong do6: v : toc do tai thoi diém nhat dinh
k : hdang s6 toc do phan tng, chi phu thudc vao ban chat ctia phan tng va nhiét do.
CA, CB : nong do cta cac chat A ,B tai thoi diém dang xét.
+ Khi nong do chat phan &ng bang don vi (1 M) thi k = v, vay k la t6c do cua phan ng va dugc goi
la téc do riéng, day la y nghia ctia hang s6 toc do phan tng.
* Hang s0 k chi phu thudc vao ban chét cta chat phan &ng va nhiét do.
Vi du: Xét phan tng: 2NO + 0, 2NO, (1)
Tw thye nghiém, xac dinh dwgc mai lién hé giita toc do phan wng (1) va nong do cac chat tham

. > s v :k'cf\l':]'cﬂ.
gia phan tng: .

C

C 0, .. :
" va ?1andng do mol ciia NO va O, tai thi diém dang xét.

Trong do:
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v: toc do tai thoi diém dang xét.
k: hang s6 toc do phan tng, chi phu thudc vao nhiét do

C C
Xét tai thoi diém  "C =1Mva * =1 M, khi d6 V = k. Nhu vay: hing s5 toc d6 k 1a t6c do

phan ng khi noéng do cua tat ca cac chat dau déu bang don vi.
Bai 16: YEU TO ANH HUONG PEN TOC PO PHAN NG HOA HOC
NOI DUNG
I. Anh hwéng ctia néng do
Két luan:
+ Khi tang nong do chat phan @ng, toc do phan tng tang.

» Nong do cda cac chat phan (ng tang lam tang so va cham hiéu qua nén t6c do phan &ng tang.

Hinh. Hinh minh hoa chét phan &rng c6 néng do I&n (a) va ndng dd bé (b)
Giai thich:

- Anh hwéng ctia nong do dén t6c do phan tng c6 thé giai thich nhw sau: trong qua trinh phan
ung, cac hat (phan tt, nguyén tt hodc ion) luén chuyén dong khong ngirng va va cham véi nhau.
Nhitng va cham c6 nang lwong dua 16n pha vo lién két cii va hinh thanh lién két méi dan tGi phan
ung hoa hoc, dugce goi la va cham hiéu qua.

- Khi nong do chat phan &ng tang lén, s6 va cham gitta cac hat tang 1én, lam s6 va cham hiéu qua
cling tang lén va dan dén t6c d6 phan (tng tang.

“e- P Qal,t

Hinh. Nong dd thap (trai) va ndng do cao (phai)

Il. Anh hwéng cda nhiét dé
Két luan:
+ Khi tang nhiét do, toc do phan ng tang.
» MGi quan hé giita nhiét d¢ va toc d6 phan tng hoa hoc dwgc biéu dién bang cong thirc:
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t2_t1
2 —,, 10
=Y

Vi

Trong dé6: y = 2 — 4 ( néu ting 10°C ): hé s6 nhiét d6 Van’t Hoff.
v1, v, la téc d6 phan tng ¢ 2 nhiét do t; va t,.
+ Quy tac Van’t Hoff chi gan diing trong khoang nhiét do khong cao.

+ Gia tri y cang 16n thi dnh hudng cta nhiét do dén toc do phan (ing cang manh.

%&' 09_ ~ 4
NIV [

8 . &

(@) (b)

Hinh. Minh hoa chuyén ddng cua chat phan rng khi chwa dun néng (a) va duoc dun néng (b)
Giadi thich:

- O nhiét do thuong, cac chét phan ting chuyén dong véi toc do nho; khi tang nhiét dd, cac chat
sé chuyén dong vdi toc do 16n hon, dan dén tang s6 va cham hiéu qua nén téc do phan ng tang.

- Thire nghiém, khi nhiét d6 tang 1én 10°C, t6c do ctia phan 16n cac phan ng tang tir 2 dén 4 lan.

- SO lan tang nay dwgc goi la hé s6 nhiét d6 Van't Hoff (Van-hop), ki hiéu la y.
lIl. Anh hwéng cla ap suét

Két luan:

* D6i v6i phan ting c6 chat khi tham gia, toc do phan wng tang khi tang ap suat.

(a) Low pressure (b) High pressure

Hinh. Anh huéng cla ap suét dén téc do phan tng
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Giadi thich:

- Trong phan tng héa hoc c6 sy tham gia chat khi, ap suat c6 anh hwdng dén toc do phan tng.

- Trong hén hgp khi, nong dé moi khi ti 1é thu@n véi ap suat cta nd. Khi nén hén hgp khi
(giam thé tich) thi nong do mai khi tang 1én. Viéc tang ap suat hon hop khi cling twong tw nhu tang
nong do, sé lam t6c do phan ng tang.

- Viéc thay d6i ap suat khong lam anh hwdng dén toc do cua phan tng khong c6 chat khi tham
gia.

| Phan tir cac chat khi
. tham gia dugc nén lai
&& & @
. & 4 g
e @
Q- D
o ¢ o= 26
Ap suét thudng Ap sudt cao hon

Hinh. Minh hoa khi tdng ap suat cla cac chat khi tham gia phan &ng
IV. Anh hwéng ctia bé mét tiép xuc
Két luan:
+ Khi tang dién tich bé mat ti€p xtic cia chét phan ttng, toc do phan tng tang.
Phuong trinh hoa hoc ctia phan @ng: CaCOs;(s) + 2HCl(aq) — CaClx(aq) + H,O(l) + COx(g)

Hinh. Minh hoa thi nghiém nghién cru &nh huéng clia bé mat ti€p xdc dén tdéc dd phan rng

Dung dich HCl phan ting Dung dich HCI phan ting
véi CaCO, khéi v6i CaCO, hat nho

= W 2 rs . / -~ P

P 5 O N Gidm kich thuéchat 7@ @ & )

® ® . 9" Ting t6ng dién tich tiép xtc % /

®© @ W@ B
\ , ) ST
@ é ;I;™e @ )
9 @ Nk

«@ s 2 q { 0]//
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Hinh. Minh hoa dung dich HCI ph&n &rng v&i CaCOs; ¢ kich thuéc khac nhau
Giadi thich:
- Khi tang dién tich bé mat tiép xtic, s6 va cham giita cac chat dau tang 1én, s6 va cham hiéu qua
cling tang theo, dan dén tdc do phan tng tang.
- Néu kich thuéc hat cang nhé thi tong dién tich bé mat cang 16n, nén c6 thé tang dién tich tiép
xdc bang cach dap nhé hat. Ngoai ra, c6 thé tang dién tich bé mat caa mét khoi chat bang cach tao
nhiéu duwong ranh, 16 xop trong long khdi chat d6 (twong tw nhw miéng bot bién). Khi d6 dién tich

bé mdt bao gom dién tich bé mat trong va dién tich bé mat ngoai.

t %i %

Hinh. Anh hudng clia bé mat tiép xic

V. Anh hwéng ctia chat xtc tac
Chat xvic tac, dugc ghi trén miii tén trong phwong trinh hoa hoc.
Két luan:

+ Chat xtc tac lam tang toc d§ cta phan tng hoad hoc, nhung van dugc bao toan vé chat va
lwgng khi két thiic phan tng.

Phuong trinh hod hoc ctia phén &ng:

2H,0,(aq) —=2— 2H,0(]) + O,(g)

2 mL dung dich
H,0,30%

2 mL dung dich
H,0,30%

Ong nghiém (1) Ong nghiém (2)
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Potential Uncatalyzed Catalyzed
Energy reaction reaction

o I S

2H,0, + 2Br~ + 2H*

® o %o
Log 80
2H,0 + 2Br~ + 2H* + O,

® ° 2y

Reaction Progress

Hinh. Thi nghiém nghién ctru anh hwéng cla xic tac dén téc do phan rng
Giai thich:

- Anh hwéng cua xtic tac dén téc do phan tng dugc giai thich dwa vao ning lwong hoat hoa. Pay
la nang lwgng t6i thiéu can cung cdp cho cac hat (nguyén t, phan t& hoac ion) dé va cham giita
ching gay ra phén trng hoa hoc.

- Khi c6 xtic tac, phan tng sé xdy ra qua nhiéu giai doan. Moi giai doan déu c6 nang lwgng hoat
hoa thap hon so vdi phan ng khong xtc tac. Do d6 s6 hat c6 du nang lwgng hoat hoa sé nhiéu hon,
dan dén toc d6 phan tng tang lén.

- Sau phan ng, khai lvgng, ban chat hoa hoc cta chat xic tac khong doi, tuy nhién, kich thwdc,

hinh dang hat, d6 x0p,... c6 thé thay doi.

E, Khéng xtic tdc

E. Cé xuc téc

Néng Iwvong

Tién trinh phan d&ng

Hinh. Nang lwgng hoat héa khi khéng c6 xuc tac va cé xdc tac
VI. Y nghia thwc tién clia téc dé phan rng trong d&i séng va san xuét

Két luan:
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Kiém soat toc do cac phan ng dién ra trong doi song, san xuat khi van dung céac yéu t6 anh
huwéng nhu: nong do, nhiét do, ap suat, bé mat tiép xic va chat xuc tac giip mang lai cac gia tri hiéu

qua.

= j,'/%l' ": _'i.’h\ A
Dung binh chita oxygen thay cho dung khong khi

Thyce pham nau trong noéi ap suat sé nhanh

dé dot chay acetylene, &ng dung trong den xi . L .
chin hon so v6i khi nau ¢ ap suat thuong

acetylene
= tang ap sudt = toc do phan tng tang.

= tang nong do oxi = toc do phan ¢ng tang.

Cac chat dot ran nhw than cti néu dung cung mot
khdéi lwgng ma c6 kich thwdc nho sé chdy nhanh
hon.

Bao quan thitc an trong ta lanh dé thitc an
lau bi 6i thiu.

. . = giam nhiét d0 = t6c do phan tng gidm.
= tang dién tich tiép xic = toc do phan ng tang.

Réc men vao tinh b6t da dwgce nau chin (com, ngd, khoai, san, ...) dé a regu

= dung chat xuc tac = toc do phan (ng tang.

Bang. Tom tat yéu t6 anh hwdng dén t6c do phan tng
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Toc do phan rng
Cac yéu to _
Chat khi Chat Iéng Chét ran
1. Tang noéng do 1 1 X
2. Tang ap suat 1 X X
3. Tang nhiét dé 1 1 1
4. Tang dién tich ti€p xic 1 1 1
5. Thém chat xuc tac 1 ) 1

Trong d6:“1”: toc do phan ng tang; “X”: khong anh hwdng dén toc do phan tng.

CHUONG VII: NGUYEN TO NHOM VIIA - HALOGEN

Bai 17: TINH CHAT VAT Li VA HOA HOC CAC PON CHAT NHOM VIIA
NOI DUNG

I. Vi tri cia nhém halogen trong bang tuan hoan

!
4
/

4
’
/!
/
/
/
L ooy, 8
,-19 mB9m v
s
td

via -~ F

- ’
Fluorine B

—

VA VIA VIIA

s W M
=
-5
=

(=2 T, |

~

Hinh. Vi tri nhdm halogen trong bang tuan hoan

F Cl Br I At Ts
Chu ki 2 3 4 5 6 7
Teén Fluorine | Chlorine | Bromine Iodine Astatine Tennessin
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Il. Trang thai tw nhién cua cac halogen

[ Halogen trong ty nhién khong ton tai ¢ dang don chat, chu yéu ton tai dwdi dang mudi cia
cac ion halide (F—, Cl-, Br—, I-).

Ion fluoride dugc tim thay trong cac khoang chat nhw fluorite (CaF,); fluorapatite (Cas(PO4)sF)
va cryolite (NazAlFg).

Ion chloride c6 nhiéu trong nuéc bién, trong quang halite (NaCl, thudng goi la mu6i mo), sylvite
(KCD).

Ion bromide c6 trong quang bromargyrite (AgBr); ion iodide trong iodargyrite (Agl), ... cac ion

nay ciling c6 trong nwdc bién va cac mo muoi.

(a) Fluorite (b) Sylvite | (©) Cryo\ite |
Hinh. M6t s6 khoang chat chira ion halide

lll. Cau hinh electron I&p ngoai cung cua nguyén tr cac nguyén t6 halogen. Pac
diém cau tao phan tir halogen

L&p electron ngoai cung cua nguyén tit cac nguyeén td halogen déu c6 7 electron: phan I6p s co
2 electron, phan 16p p c6 5 electron.

Do c6 7 electron & 16p ngoai cung, chuwa dat cau hinh bén vitng nhw khi hiém, nén & trang thai ty
do, hai nguyén tit halogen gop chung mgt cap electron dé hinh thanh phan tw.

LN ee LN ] o0
@ ® ® L] [ ] [ ]
K-+ K — KK
LN ee LN o0
V6i X la ki hiéu cdc nguyén té halogen. Cong thitc cdu tao cua phdn tir halogen: X — X.
Dé nhan thém 1 electron dé dat dugc cau hinh electron bén cua khi hiém gan nhat. Do vay, s6
oxi hoa dac trung cua cac halogen trong hop chat 1a -1.
Tuy nhién, khi lién két vgi cac nguyén td c6 do am dién 16n, cac halogen co thé c6 cac so oxi hoa

dwong: +1, +3, +5, +7 (trr fluorine c6 d6 am dién 16n nhat, nén fluorine ludon co sé oxi hoa bang -

1 trong moi hgp chat).
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» @@ @)

F @y Br— I~

Hinh. Cau hinh ion halide
Két luan:

Pon chat halogen ton tai & dang phan t&¢ X,, lién két trong phan tir la lién két cong hoa tri
khong phan cuc.
IV. Tinh chat vat li halogen

Cac halogen it tan trong ndc, tan nhiéu trong dung méi hitu co khong phan cyc nhu hexane
(CgHi4), carbon tetrachloride (CCly), ...

Bromine gy béng sau khi tiép xuc véi da. Hit thd khong khi c6 chita halogen véi nong do vuot
nguwong cho phép lam ton hai niém mac té bao duwong ho hap, gay co that phé quan, khoé thé.
O nhiét do cao, iodine thang hoa, chuyén tit thé rdn sang thé hoi dwdi ap thuong.

Bang. Mot s6 dac diém cua cac nguyén td nhdm halogen

F(Z=9) Cl(z=17) Br(Z=35) | 1(Z=53)
Don chat (X2) F> Cl, Br, I,
Mau séc Luc nhat vang luc Nau do Tim den
Cau hinh e I&p ngoai cling 2s%2p°® 3s23p° 4s24p° 5s25p°
Ban kinh nguyén t&r (nm) 0,072 0,100 0,114 0,133
Nguyén tir khéi trung binh 18,99 35,45 79,90 126,90
b6 am dién 3,98 3,16 2,96 2,66
Thé (20°C) Khi Khi Long Ran
Nhiét dé nong chay (°C) -220 -101 -7 114
Nhiét do soi (°C) -188 -35 59 184
B0 tan trong nwéc & 25°C | Phan (’‘ng manh
(mol/ lit) liét voi nwéc 0.0620 0.2100 0.0013

Két luan:

¢ T fluorine dén iodine:
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— Trang thai tap hop cta don chét ¢ 20°C thay doi: fluorine va chlorine ¢ thé khi, bromine & thé
long, iodine & thé ran.

— Mau sac dam dan tir fluorine dén iodine.

— Nhiét do néng chay va nhiét do so6i tang dan.
¢ Nhiét do néng chay va nhiét d¢ soi cia don chat halogen bi anh hwédng bédi twong tac van der
Waals gitta cac phan t@. Tt fluorine dén iodine, khoi lwgng phan t va ban kinh nguyén t tang, lam
tang twong tac van der Waals, dan dén nhiét d6 néng chay, nhiét do soi tang.

V. Tinh chat héa hoc cua halogen

Halogen c6 cdu hinh electron 16p ngoai cung la ns®* np°® , nén nguyén t¥ c6 xu hwéng nhan
thém 1 electron hodc dung chung electron v&i nguyén ti¥ khac dé dat cau hinh electron bén vitng
cta khi hiém twong @ng.

So do tong quat: X + le —» X~

Tinh chat hod hoc ddc trung cua halogen la tinh oxi hoa manh, tinh oxi hod giam dan tw

fluorine dén iodine.

1. Tac dung véi kim loai

Fluorine tac dung dugc vdi tat ca kim loai.
Vi du: 2Ag + F, - 2AgF

Chlorine tac dung véi hau hét cac kim loai (trir Au, Pt).
Vi du: 2Fe + 3CL, — 2FeCl;

Bromine phan &ng v@i nhiéu kim loai, nhung kha nang phan &ng yéu hon so véi fluorine va
chlorine.

Vi du: 2Na + Br, — 2NaBr
Iodine phan ttng vdi kim loai yéu hon so v@i bromine, chlorine va fluorine.
Vi du: trong phan ng v6i aluminium, bromine phan &ng manh & diéu kién thwong, iodine can

nudc lam xuc tac dé phan @ng xdy ra: 2Al + 3L, H,0 2All;

—

Chlorine phdn ttng vé&i ddy sdt nong do Iodine phdn ting véi bot nhém, xtic tdc nuéc
Hinh. Thi nghiém halogen phén trng v&i kim loai
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2. Tac dung vé&i hydrogen
Fluorine phan tng n6 manh ngay ca trong bong t6i, nhiét do rat thap (-252°C);
0 =1
H, +F,—2HF
Chlorine phan tng trong diéu kién can chiéu sang hodc dun nong;

askt

0 |
H, +Cl,—2% 2HCl
Bromine phan ttng khi dun nong 200 — 400 °C;
0 =1

H, +Br,——2HBr

Iodine phan tng kh6 khan hon, can dun néng 350 — 500°C, chat xtic tac Pt va phan &ng xay ra

thuan nghich.
0 o BT -1
Hz + IZ 350°C - 500°C, Pt FHI
Bang. Nang luong lién két ctia HX
Nang lwong lién két (Ey) H-F H-CI H - Br H-1
kJ/imol 565 427 363 295

3. Tac dung vé&i dung dich kiém
Halogen phéan &ng v6i dung dich kiém, san pham tao thanh phu thugc vao nhiét do phan tng.
Vi du: chlorine phdn tng v6i dung dich NaOH & nhiét do thwong va nhiét do trén 70°C:

Cl, + 2NaOH —— NaCl + NaCIO + H,0

3ClL, + 6NaOH _>7°"C | 5NaCl + NaClO, + 3H,0

Dung dich hon hgp NaCl va NaClO dugc goi la nwéc Javel, c6 tinh oxi hoa manh nén dugc

dung lam chat tay mau va sat trung.

Phan tng cuda chlorine véi dung dich kiém duwgc dung dé san xuat cac chat tay rita, sat trung, tay
trang trong nganh dét, da, bot gidy, ... nhw calcium hypochlorite (Ca(ClO),); calcium oxychloride
(CaOCL), ...

4. Tac dung véi dung dich mudi halide
Phuong trinh hoa hoc cta cac phan tng:
Cl, + 2NaBr — 2NaCl + Br,
Br, + 2Nal — 2NaBr + I,
5. Tinh tdy mau cua khi chlorine am
Phuong trinh hoa hoc ctia phan wng diéu ché khi Cl.:

2KMHO4 + 16HCI] - 2KCI + 2MHC12 + SCIQT + 8H20
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Bang. Tém tat tinh chat héa hoc cla halogen

Flo (F>)

Clo (CL)

Brom (Br3)

Iot (Iz)

TCHH

Tinh oxh manh
nhat (chi cé tinh

Tinh oxi hoéa va tinh

Tinh oxi héa va tinh

*Tinh oxi hoa

o khtr khtr I,<Br,<Cl,<F,
oxi héa).
Céac halogen phan tmng v6i kim loai thé hién cadc mitc dé khéc nhau, tao mudi halide.
F, oxi héa tat ca | & nhiét d6 thuong or | O nhiét do cao O nhiét do cao
dun a0 - 2Na+Br, — — 2NaBr o o
ng 2Ag+F, — — 2AgF 0 a o ! Nt P
v6i : 2Na+Cl, — — 2Nadl bromide 2Na+l, ——2Nal
. Silver fluoride Sodium B
km} . . — Sodium chloride ; ; o Sodium lodide
loai | 2Au+3F, - —2AuF, o 4 4 | 2Fe+3Br,— — 2FeBr, | o o . 4
Gold fluoride 2Fe+3Cl, — — 2FeCl, 3, +2Al === 24l 1,
Iron (III) bromide - -
Tron (IIT) chloride Aluminium iodide
* Pir n6 manh véi | Can 4nh séang (4nh | O t° cao (200-400°C) | O t° cao (350-
Tac H, trong bong to6i | séng mat troi or anh ﬁ +E'(-Ir o Zﬁ]ir 500°C) xt: Pt, pw
dung va t° rat thép. sang chay Mg) hoac | * ° . thuén nghich.
0o 41 | dun néng Hydrogen bromide 0 0 e 1
VOL | H,+F, — 2%, 2HF H,+I, === 2HI
boig iné askt
hydro . cl, + H, ——— -
Hydrogen fluoride Hydrogen iodide
ge 2HCI
Hydrogen chloride
NLLK
(E.) HF: 565 KJ/mol HCI: 427 KJ/mol HBr: 363 KJ/mol HI: 295 KJ/mol
b
Tac |Oxi héa  duoc | Chlorine tan vira phai | Phan ung rdt cham | Hau nhu I, khong
dung | nudéc, ptr manh liét . R v6i nuéc. tac dung véi nuéce.
L . - nuoéc clo mau
voi o nhiét d6 thuong. vang nhat, 1 phén | Brz: vita khit vira oxi
nuoc Chlorine tdc dung | hoa
chéam véi nuéc HCI: hydrochloric
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Cly: vira kht vira oxi | acid

hoa HCIO: hypochlorous
HCI: hydrochloric | acid

acid

HCIO: hypochlorous

acid

* HC1O: Hypochlorous acid c6 tinh oxi hod manh nén chlorine trong nwéc cé kha nang
diét khuén, tdy mau va duoc img dung trong khir truing nuéc sinh hoat.
= Khi chlorine &m c6 tinh tdy mau do Cl, phan Umg véi nuéc tao HCIO va HCl.

- Halogen phan Umg véi dung dich kiém, san pham tao thanh phu thudc vao nhiét do
phan tng.

X, +2NaOH — NaX + NaXO+H,0

3X, +6NaOH — “— 5NaX + KXO, +3H,0

(X,:Cl, Br,,1,)

= Pay la nhitng phan Gng ty oxi héa - khir

Tac |- Vi duy, chlorine phan tmg véi dung dich NaOH & nhiét d0 thuwong va nhiét do trén
dung | 70°C:
voi Cl, + 2NaOH — Hlea(:’f[’\le(a (]1_|+IJ-IED
dung Naii | el
difh - Nudéc Javel (chira NaClO (sodium hypochlorite), NaCl va mot phan NaOH du) duoc
kiém | 4yng 1am chat tdy rira, khir trung.
- Khi dun néng, Cl; phan tng véi dung dich kiém tao thanh muoi chlorate:
3CI, +6NaOH — 2"“— 5NaCl + NaClO, +3H,0
3Cl, +6KOH — 7" 5KCI+ KCIO, +3H,0
Potassium chlorate (KClOs) 1a chat oxi hod manh, duoc st dung ché tao thuéc né, hén
hop dau que diém,...
- Chlorine c6 thé oxi hod ion Br- trong dung dich muéi bromide va ion I- trong dung
Tac dich muéi iodide, bromine cé thé oxi hod ion I- trong dung dich muéi iodide.
d Cl, +2NaBr — 2NaCl + Br,
ung
véi | Cl+2Nal— 2NaCl+1,
muéi | Br, +2Nal — 2NaPBr +1,
halide

- Trong céng nghiép, phan Gng gitta chlorine va ion bromide dugc Gng dung dé diéu
ché bromine tir nuéc bién.
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VI. ng dung ctia halogen

Ung dung cta fluorine trong san xudt kem ddnh rédng

3851, Tim viéc

Cong thirc lau d&i nhat
dugc biét dén cho kem
dénh rang c6 thé dén tir

Ai Cap co dai.

v
y

Fluorine:

- San xuat cac chat déo ma sat thap, nhw
teflon phu trén bé mat chdo chong dinh

- Mot s6 hop chat khac cta fluorine nhw
cryolite dung trong san xuat nhom,;

- Sodium fluoride stt dung nhw mot loai
thudc trir sdu, chong gian;

- Mot s6 mubi fluoride khac dwgc thém

vao thudc danh rang, tao men rang, ...

Ung dung chlorine trong san xudt dung méi hitu co

Chloroform

Chlorine:

- La chat oxi hod manh, dwgc st dung
lam chat tay trang va khir trung nwdc.

- San xudt cdc dung mdi nhw carbon
tetrachloride (CCly), chloroform (CHCIs),
1,2-dichloroethylene (C,H.CL), ...
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Ung dung ctia bromine trong san xudt phim cuén

Bromine:

- Puwgc st dung dé diéu ché thudéc an
than, thuodc trir su, thuéc nhudém, muec in;
- Silver bromide (AgBr) la chat nhay véi
anh sang, dung dé trang phim anh, phu

gia chong dn mon cho xdng, ...

i ~ ) v", :
BAC LIEU :
3 BT at
‘ il 6,88 5 16

iy, GTHCEHO S0 108082 MA 1. =
The Ty ch PR nap gy,

Iodine:

- La nguyén t6 vi lwgng can thiét cho
dinh duGng cua con nguai, thiéu iodine
c6 thé gay nén tac hai cho sic khoé nhuw
gay bénh budu o, thiéu nang tri tué, hon
hgp ethanol va iodine 1a chat sat trung
pho bién.

- Céc hgp chit iodide dugc st dung lam
chat xtc tac, dugc pham va thu6c nhuom.

Bai 18: HYDROGEN HALIDE VA MOT SO PHAN (NG CUA ION HALIDE

NOI DUNG

I. Tinh chat vat li ctia hydrogen halide

Hydrogen halide 1a hgp chét cia hydrogen véi halogen, cong thic tong quat 1a HX, véi X la

halogen. Hau t6 “ide” trong hydrogen halide dugc thay thé tir hau t6 “ine” cda tén halogen.

Bang. Bang mé ta dac diém, tinh chat vat li ctia hydrogen halide (HX)

Hydrogen halide HF HC HBr HI
. . Hydrogen | Hydrogen | Hydrogen | Hydrogen

Jeniigghat fluoride chloride bromide iodide
Thé, 20°C Khi Khi Khi Khi
Mau sac Khong mau | Khong mau | Khong mau | Khong mau
Nhiét d6 soi (°C) 20 -85 -67 -35
D4 tan trong nudc 60 °C (%) vo han 42 68 70
D0 dai lién két H-X 1y 0,92 1,27 1,41 1,61
Ban kinh ion halide (nm) 0,133 0,181 0,196 0,220

O diéu kién thuong, hydrogen halide ton tai & thé khi, tan tét trong nwdc, tao thanh dung dich

hydrohalic acid twong @ng.
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Hinh. Tuong tac van der Waals gitra cac phan tir HX

Két luan:

* Nhiét d¢ soi cua cac hydrogen halide tang dan tit HCI dén HI. Nguyén nhan la do khéi lugng
phan t& tang, lam tang nang lwgng can thiét cho qua trinh s6i; dong thai, sy tang kich thudc va so
electron trong phan t, dan dén twwong tac van der Waals giita cac phan t tang.

* Cac phan ti hydrogen fluoride hinh thanh lién két hydrogen lién phan ti¥, loai lién két nay
bén hon twong tac van der Waals, nén nhiét do so6i ctia hydrogen fluoride cao bat thuong so véi cac

hydrogen halide con lai.
Il. Tim hiéu tinh acid ctia cac hydrohalic acid
Cac hydrogen halide tan trong nuwéc, tao thanh hydrohalic acid twong tng.
Tinh acid cua cac hydrohalic acid tang dan tit hydrofluoric acid dén hydroeiodic acid.

Hydrofluoric acid (HF) la acid yéu, nhung c6 tinh chat dac biét la an mon thuy tinh, phuong
trinh hoa hoc cua phan ung: SiO, + 4HF - SiF,T + 2H,0O

Cac dung dich HCI, HBr, HI la nhitng acid manh, c6 day du tinh chat hoa hoc chung cua acid:
+ Lam quy tim chuyén sang mau do;
+ Tac dung v6i kim loai ditng truedc hydrogen trong day hoat dong hoa hoc;
+ Téc dung vdi basic oxide, base va mdt s6 mudi.
Minh hoa phdn tng:
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Fe + 2HCI - FeCl, + H,

CuO + 2HCI - CuCl; + H,O

Fe(OH); + 3HCI — FeCl; + 3H,O

CaCOs + 2HCI - CaCl, + CO; + H,0
Ngoai ra hydrohalic acid con c6 tinh khtt, vi du: 2KMnO,4 + 16HCl - 2KCI + 2MnCl, + 5Cl, +
8H,0
lll. Tinh khir ctia cac ion halide

Trong ion halide, cac halogen c6 s6 oxi hoa thap nhat la -1, do do6 ion halide chi thé hién tinh
khtt trong phéan tng oxi hoa - kht.

Tinh khi cda cac ion halide tang theo chiéu F- < ClI"<Br <I".

Khi dun néng cac mudi khan halide v@i chat oxi hoa manh, nhv dung dich H,SO, dic, ion
chloride khong khtr dwgc H,SO,ddc nén chi xay ra phan @ng trao doi.

<250°C

KCl + H,80, 45 ——>—> KHSO, + HCIT

2KCl + H,50, g5 —2-C5 K,S0, + 2HCIT

Ion bromide khir HSO, dac thanh SO, va Br™ bi oxi hoa thanh Br», san phdm c6 mau vang dam.
=1 +6 0 +4
2KBr + 2H,80, 43y — Br, + SO,T +K,S0, +2H,0
Ion iodide c6 thé khir H,SO, dac thanh HsS, S, SO, tuy vao diéu kién phan tng va I bi oxi hoa
thanh I, c6 mau den tim.

| +6 0 +4
2KI +2H,S0, 4 —L{ + SO,T +K,80, +2H,0

-1 +6 0 0
6KI +4H,80, ;) —3L{ + SI +3K,80, +4H,0

=1 +6 0 -2
8KI +5H,S0, g, — 4L4 + H,S T + 4K,S0, +4H,0

Hinh. Cac muéi KCI (a), KBr (b), Kl (c) phan &ng v&i dung dich H.SO, dac
IV. Nhan biét ion halide trong dung dich

Hau hét cac muéi halide déu dé tan trong nuwdc, trir mot s6 mudi khong tan nhu silver chloride,
silver bromide, silver iodide va m6t s6 mudi it tan nhu lead chroride, lead bromide.

Phan biét cac ion F~, CI", Br” va I" bang cach cho dung dich silver nitrate (AgNOs3) vao dung
dich mubi cda chiing.
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AgN03

0 Tring Vang nhat Vang dam

Cl-

Br- I-

Bang. Nhan biét ion halide trong dung dich

F~ (NaF) CI” (NaCl) Br~ (NaBr) I~ (Nal)
. N Két tha trang Két tha vang nhat | Két tla vang dam
Dd AgNO;s | Khéng hién tugng
AgCl AgBr Agl

Phuong trinh hoa hoc cta cac phan tng:
NaCl + AgNO; — AgCll + NaNO;
NaBr + AgNO; — AgBrl + NaNOs
Nal + AgNO; — Agll + NaNO;
Dung dich NaF khong phan tng vdi dung dich AgNO:s.

Hinh. Mau cta két tha silver iodide, silver bromide, silver chloride
V. Ung dung clia cac hydrogen halide
Hydrogen fluoride:

Dung dé tay can trong cac thiét bi trao d6i nhiét; chat xic tac trong nha may loc dau, cong nghé

lam giau uranium, san xuat dugc pham, ...
Hydrogen chloride:

Dung dé loai bé gi thép; san xuat chat tay rita nha vé sinh, cac hgp chat vo co va hitu co phuc vu
doi song, san xuat, ...

Hydrogen bromide:
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Lam chat xuc tac cho cac phan @ng hitu co, tong hgp chat chong chay chita nguyén t6 bromine

nhu tetrabromobisphenol A, diéu ché nhia epoxy, san xuat cac vi mach dién tt, ...
Hydrogen iodide:

Dung lam chat khtr pho bién trong cac phan tng hoé hoc; san xuat iodine va alkyl iodide, ...
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