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Chuong
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NGUYEN TU

Nguyén tit ¢6 cau tao nhu thé nao, tao nén tur
nhung hat gi ?
Kich thudc, khéi Iuong, dién tich cua chiing ra sao ?

Hat nhan nguyén tit duoce tao nén tir nhiing hat nao ?

Cau tao vé nguyén tit nhur thé nao ?
Moi lién hé gitta cau tao nguyén tit va tinh chat cua
cdc nguyén té.

L6 phan ung hat nhan tai Vién‘Nghién cuu hat nhén,
thanh phé Ba Lat (tinh Ldm Pbéng)



Bai THANH PHAN NGUYEN TU

Nguyén tr 6 kich thuoc, khéi lugng va thanh phan cau tao
nhu thé nao ?

Kich thudc, khoi lugng va dién tich cta cac hat tao thanh
nguyén ti la bao nhiéu ?

Hinh 1.1. Tugng Pé-moé-crit Hinh 1.2. Béng tién béng bac
(Democritus) thoi Bé-mé-crit

Vao khoéng nam 440 trudc Céng Nguyén, nha triét hoc Dé-mé-crit cho rang déng tién bac bi
chia nhé méi, sau ciung sé dugc mot hat “khong thé€ phan chia dude nita”, goi la nguyén tir
(xudt phat tir chir Hi Lap atomos, nghia la “khéng chia nhé hon dudc nita”).

Ngay nay, ngudi ta co thé phan chia dugc cac nguyén tir bac nhung cac hop phan thu dugc
khéng con giit nguyén tinh chat cua bac nifa.

Cho dén tan gitta thé ki XIX, ngudi ta van cho rang : Céc chit déu dugc tao nén
tlr nhitng hat cuc ki nho bé khong thé phan chia duoc nita, goi la nguyén ti.
Nhiing cong trinh thuc nghiém vao cudi th€ ki XIX, dau thé ki XX da
chiing minh nguyén tir c6 that va c6 cu tao phiic tap.

| - THANH PHAN CAU TAO CUA NGUYEN TU

1. Electron
a) Su tim ra electron

Nam 1897, nha bac hoc nguoi Anh Tom-xon (J.J. Thomson) nghién ctu su
phoéng dién gitra hai dién cuc ¢6 hiéu dién thé€ 15 kV, dat trong mot dng gan nhu
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chan khong (ap suat khoang 0,001 mmHg)
va thdy man huynh quang trong ong phat
sang do nhiing tia phat ra tr cuc am va
duoc goi la tia am cuc.

Tia am cuc c6 cdc dac tinh sau :

— Trén duong di clia nd, néu ta dat mot TAm kim loai tich dién
chong chéng nhe thi chong chéng bi quay. lam thay ddi duong di
g g . g g bl quay cua chum tia

Diéu d6 cho thay tia am cuc la chim hat
vat chat c¢6 khai lugng va chuyén dong véi
van toc 16n. ‘
— Khi khong c6 tic dung cua dién truong va |
tir trudng thi tia &m cuc truyén théng. '

— Khi cho tia &m cuc di vao gitra hai ban Man huynh quang

dién cuc mang dién tich trai dau, tia Am

C}.Ic'léch veé phia cuc duong. Diéu dg chiing Hinh 1.3. So d6 thi nghiém cda
to tia A&m cuc la chum hat mang dién tich Tém-xon phét hién ra tia &m cuc

am (hinh 1.3).

Nguoi ta goi nhitng hat tao thanh tia am cuc 1a céc electron, ki hi¢u 1a e.

b) Khoi luong va dién tich cua electron
Béng thuc nghiém, nguoi ta da xdc dinh duoc khoi luong va dién tich cua
electron.
Khoi luong : m, = 9,1094.10 3! kg.
biéntich: q,= 1,602.10 !° C (culong).
Nguoi ta chua phat hién duge dién tich nao nhé hon 1,602.10 ' C nén né duoc
dung lam dién tich don vi, ki hiéu 1a e, Do d6, dién tich cta electron dugc
ki hieula e  vaquy uéc bang 1 .

2. Su tim ra hat nhan nguyén tu
Nam 1911, nha vat Ii ngudi Anh Ro-do-pho (E.Rutherford) va cac cong su da
cho cdc hat (V) ban pha mot 14 vang méng va diing man huynh quang dat sau
14 vang dé theo doi dudng di ctia hat o.. Két qua thi nghiém cho thay hau hét cdc
hat o déu xuyén thang qua 14 vang, nhung c6 mot s6 it hat di léch huéng ban
dau va mot so rat it hat bi bat lai phia sau khi gap 14 vang (hinh 1.4a, b).

() Hat c6 dién tich 2+ va khéi luong g4p 4 14n nguyén ti hidro.



La vang mong

Radi chlra trong
hop chi phong ra tia

Man huynh quang

Hinh 1.4. M6 hinh thi nghiém kham pha ra hat nhan nguyén tir

Nhu vay, nguyén tr phdi chita phan mang dién duong c6 khoi luong 16n dé
c6 thé 1am céc hat o bi léch khi va cham. Nhung phan mang dién tich duong nay
lai phai c6 kich thudc rat nho so véi kich thude nguyén tir dé phan 16n cdc hat
a c6 thé xuyén qua khoang cach gifta cdc phdn mang dién tich duong ctia céc
nguyén t vang ma khong bi léch hudng. Diéu d6 ching to nguyeén tir ¢6 céu tao
rong, phan mang dién duong 1a hat nhan (hinh 1.4b).

Xung quanh hat nhan c6 céc electron tao nén vo nguyén tir. D€ nguyén tir trung
hoa vé dién, s6 don vi dién tich duong ctia hat nhan ddng bang s6 electron quay
xung quanh hat nhan.

Vi khéi luong ctia cac electron rat nho nén khoi luong nguyén tir hau nhu tap trung
6 hat nhan.

3. Cau tao cua hat nhan nguyén tur

a) Su tim ra proton
Nam 1918, khi ban pha hat nhan nguyén t& nito bang hat o, Ro-do-pho da quan
sat thdy su xuat hién hat nhan nguyén tr oxi va mot loai hat c6 khoi lugng
1,6726.10 27 kg, mang mot don vi dién tich duong (ki hiéu la e, > quy udc
bing 1+). D6 chinh 1a hat proton, dugc ki hiéu bang chit p.

Hat proton la mot thanh phan céu tao cua hat nhan nguyén tr.



b) Su tim ra notron
Nam 1932, Chat-uych (J.Chadwick) (cong tac vién cia Ro-do-pho) dung hat o
ban phd hat nhan nguyén tir beri da quan sit thay su xuat hién clia mot loai hat
mdi c¢6 khdi luong xdp xi khoi lugng cua proton, nhung khong mang dién,
duoc goi 1a hat notron (ki hiéu bang chit n).
Nhu vay, notron ciing 1a mot thanh phan cau tao cua hat nhan nguyén tu.

¢) Cdu tao cua hat nhdn nguyén ti
Sau cac thi nghiém trén, nguoi ta di dén két luan :
Hat nhan nguyén tir dugc tao thanh bai cac proton va notron. Vi notron khong
mang dién, s6 proton trong hat nhan phai bang s6 don vi dién tich duong ctia hat
nhan va bang s6 electron quay xung quanh hat nhan.

Il - KICH THUOC VA KHOI LUONG CUA NGUYEN TU

Ngay nay, cac nha khoa hoc da xac dinh duoc kich thudc va khai lugng céc hat
tao nén nguyén tu.

Nguyén tir ciia cac nguyén t6 khac nhau c6 kich thudc va khai lugng khac nhau.

1. Kich thuéc
Néu hinh dung nguyén tlir nhu mot qua cau, trong do c6 céc electron chuyén dong
rat nhanh xung quanh hat nhan, thi né ¢é dudng kinh khoang 10 Om.
Dé biéu thi kich thudc nguyén tir, ngudi ta dung don vi nanomet (viét tat 1a nm)
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hay angstrom (viét tat 1a A).
0 0 0
Inm=10°m: 1A =10 9m:;1nm=10 A.
a) Nguyén tr nho nhit 1a nguyén tir hidro ¢6 ban kinh khoang 0,053 nm.

b) Puong kinh ctia hat nhan nguyén tit con nhé hon, vao khoang 10 5 nm.
Nhu vay, duong kinh clia nguyén tir 16n hon duong kinh ctia hat nhan

10-1
khoang 10 000 l4n (]O_S“m = 104}

Néu ta hinh dung hat nhan 1a qua ciu c6 duong kinh 10 cm thi nguyén ti 1a qua
cau ¢6 duong kinh 1000 m = 1 km.



¢) Puong kinh ctia electron va clia proton con nhé hon nhiéu (khoang 108 nm),
electron chuyén dong xung quanh hat nhan trong khong gian rong clia nguyén ti.

2. Khoi luwong
Ta khé tudng tugng dugc rang 1 g cta bat ki chét nao ciing chia téi hang ti ti
nguyén tu.
Thi du : 1 g cacbon c6 t6i 5.10%2 (50 000.10°.10%) nguyén tir cacbon (tic 1a
nam muoi nghin ti ti nguyén tir cacbon).
Vi vay, dé biéu thi khoi luong ciia nguyén tir, phan tir va cdc hat proton, notron,
electron ngudi ta phai diung don vi khéi luong nguyeén tir, ki hiéu 1a uD, u con
duogc goi la dvC.

1 u bang T khéi lugng cia mot nguyén tir dong vi cacbon-12.

Nguyeén tir cacbon nay c6 khoi luong 1a 19,9265.107%7 kg.

~19,9265.1027kg
12

lu =1,6605.10"2"kg

Khai luong ctia 1 nguyén ti hidro 12 1,6738.107%7 kg ~ 1,008u ~ 1u.
Khoi luong clia 1 nguyén tit cacbon 1 19,9265.10727 kg = 12u.
Khoi lugng, dién tich ctia cac hat cdu tao nén nguyén tr duoc ghi trong bang 1.

Bang 1. Khéi luong va dién tich cua cdc hat tao nén nguyén tu

Vé nguyén tir Hat nhan
Pac tinh hat
electron (e) proton (p) nadtron (n)
Dién tich q Ge=-1602.10"°C=-e=1- q =160210"9C=¢ =1+ q,=0
Khéi Iuo m, =9,1094.10-%"kg my= 1,6726.102" kg m,= 1,6748.10-% kg
SR m,~ 0,00055u m, = 1u m, ~ 1u

() Trong mot s6 tai liéu nuéc ngodi, ngudi ta con goi 1 amu (atomic mass unit).



BAI TAP

1.

Cac hat c4u tao nén hat nhan clia hau hét cac nguyén t la
A. electron va proton.

B. proton va notron.

C. notron va electron.

D. electron, proton va natron.

Chon dap an dung.

. Céc hat c8u tao nén hau hét cac nguyén tr 1a

A. proton va electron.

B. notron va electron.

C. notron va proton.

D. notron, proton va electron.

Chon dap an dung.

. Nguyén t&r c6 duang kinh 16n gdp khoang 10 000 lan dudng kinh hat nhan. Néu ta

phoéng dai hat nhan 1én thanh mét qua bong cd dudng kinh 6 cm thi duang kinh nguyén
tor sé la

A. 200 m.

B. 300 m.

C. 600 m.

D. 1200 m.

Chon dap sé dung.

. Tim ti s6 vé khai lugng cla electron so vGi proton, so vGi natron.

. Nguyén t&r kém cé ban kinh r = 1,35.107" nm va c6 khéi lugng nguyén tir 1a 65 u.

a) Tinh khai lugng riéng ctia nguyén tir kém.

b) Thuc t€ hau nhu toan bd khéi lugng nguyén ti tap trung & hat nhan vé6i ban kinh
r = 2.10"% nm. Tinh khaéi lugng riéng cla hat nhan nguyén tr kém.

Cho biét Vhinh cdu — % r.



Bai HAT NHAN NGUYEN TU
2 NGUYEN TO HOA HOC
DPONG VI

Su lién quan gitra s6 don vi dién tich hat nhan véi s6 proton
va so electron.

S6 khéi cta hat nhan duoc tinh nhu thé nao ?

Thé nao la nguyén t6 hod hoc, dong vi, nguyén tir khai,
nguyén t& khoi trung binh 2

I - HAT NHAN NGUYEN TU
1. Dién tich hat nhan

a) Proton mang dién tich 1+, n€u hat nhan c6 Z proton thi dién tich ctia hat nhan
bang Z+ va s6 don vi dién tich hat nhan bang Z.
b) Nguyén tlr trung hoa vé dién nén s6 proton trong hat nhan bang sd electron cua
nguyén tir. Vay trong nguyén ti :
S6 don vi dién tich hat nhan Z = s6 proton = s6 electron
Thi du : S6 don vi dién tich hat nhan clia nguyén tr nito 1a 7, vay nguyén t nito
c6 7 proton va 7 electron.

2. So khoi

a) SO khoi (ki hiéu 1a A) 12 tdng s6 hat proton (ki hiéu 12 Z) va téng s6 hat notron
(ki hiéu 1a N) ctia hat nhan dé :

A=7Z+N
Thi du, hat nhan nguyén tur liti c6 3 proton va 4 notron, viy s khdi cua hat nhan
nguyén tu liti : A=3+4=7

b) S6 don vi dién tich hat nhan Z va s6 khoi A dac trung cho hat nhan va ciing
dac trung cho nguyén ti, vi khi biét Z va A ctia mot nguyén tir s& biét dugc s6
proton, s6 electron va ca s6 notron trong nguyén tt d6 (N = A - 7).

Thi du : Nguyén tod Na c6 A = 23 va Z = 11, suy ra nguyén to Na c6
11 proton, 11 electron va 12 notron.
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I - NGUYEN TO HOA HOC

1.

Dinh nghia

Tinh chat hod hoc cua nguyén t6 phu thudc vao sd electron cua nguyén tir
nguyén t6 d6 va do d6 phu thuoc vao s6 don vi dién tich hat nhan Z cla
nguyén tu. Nhu vay, cic nguyén tu ¢6 cung s6 don vi dién tich hat nhan Z thi c6
cung tinh chat hoa hoc.

Dinh nghia : Nguyén t6 hoa hoc 1a nhitng nguyén tir c6 cung dién tich hat nhan.
Thi du : TAt ca céc nguyén tlr ¢6 cing s6 don vi dién tich hat nhan 1a 11 déu
thudc nguyén t6 natri. Chiing déu c6 11 proton va 11 electron.

Cho dén nay, nguoi ta da bi€t 92 nguyén t6 hod hoc c6 trong tu nhién va
khoang 18 nguyén t6 nhan tao dugc téng hgp trong cdc phong thi nghiém
hat nhan (t6ng s6 khoang 110 nguyén t0).

S6 hiéu nguyén tir
S6 don vi dién tich hat nhan nguyén tir cua mot nguyén to dugce goi 1a s6 hiéu
nguyén tir cia nguyén to do, ki hiéu la Z.

Ki hiéu nguyén tu
S6 don vi dién tich hat nhan va s6 khoi duge coi 1a nhitng dac trung co ban cua

nguyén tir. Dé ki hiéu nguyén tir, ngudi ta thudng dat ki hiéu cic chi s6
dac trung & bén trai ki hiéu nguyén t6 X véi s6 khoi A & phia trén, s6 hiéu

A 9 2 . z: . A
nguyén tu Z ¢ phia dudi : ?, X.

Thi du :

Sé khdi A —23
Na —{— Ki hiéu hoa hoc

S hiéu nguyén tGZ —-11

Ki hiéu trén cho ta biét :

S6 hiéu nguyén tir cua nguyén t6 Na la 11 nén s6 don vi dién tich hat nhan
nguyén tir 1a 11, trong hat nhan c6 11 proton va vo nguyén tir Na c6 11 electron.
S6 khai ctia nguyén tir Na 1a 23 nén trong hat nhan ¢6 12 (23 11=12) notron.
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I - PONG VI

Cdc nguyén tlr chia cing mot nguyén t6 hod hoc ¢ thé c6 s6 khoi khac nhau
vi hat nhan clia cdc nguyén tir d6 c¢6 s6 proton nhu nhau nhung c6 thé c6 s6
notron khac nhau.

Céac dong vi cua cung mot nguyén t6 hoa hoc 1a nhitng nguyén tlr c6 cung so
proton nhung khac nhau vé s6 notron, do d6 s6 khoi A cua chiing khac nhau.
Céc dong vi dugc x€p vao cung mot vi tri (6 nguyén td) trong bang tuin hoan.

Thi du, nguyén t6 hidro cé ba dong vi :

a) Proti (1H) b) Boteri (2H) o) Triti (°H)
Hat nhan gém 1 proton Hat nhan gém 1 proton va Hat nhan gbém 1 proton va 2 ndtron
(trudng hop duy nhat 1notron, chiém 0,016% sO (trudng hgp duy nhat co6 s6 notron
khong c6 notron), chi€ém nguyén tr hidro tu nhién. bang 2 1&n sb proton). Bdng vi nay
99,984% s6 nguyén tit chi chiém khodng 10~7% sé nguyén
hidro tu nhién. t hidro tu nhién.
® Hat electron @® Hat proton @® Hat notron

Hinh 1.5. So d6 c4u tao nguyén tir ba dong vi ctia nguyén té hidro

Ngoai khoang 340 d6ng vi tu nhién, ngudi ta da téng hop dugc hon 2400 dong
vi nhan tao. Nhiéu dong vi nhan tao duoc diing trong y hoc, nong nghiép, nghién
ctu khoa hoc...

IV - NGUYEN TU KHOI VA NGUYEN TU KHOI TRUNG BiNH
CUA CAC NGUYEN TO HOA HOC

1. Nguyén ti khoi
Nguyén tir khoi la khoi lugng tuong doi ciia nguyén tur.
Nguyén tir kh6i cuia mot nguyén tu cho biét khoi luong cua nguyén tir d6 nang
gap bao nhiéu lan don vi khoi lugng nguyén tir.
Khéi lugng clia mot nguyén tir bang tong khoi luong clia proton, notron va
electron trong nguyén tir d6, nhung do khéi lugng cua electron qua nho bé so
v6i hat nhan c6 thé bd qua nén khoi luong clia nguyén tir coi nhu bang tong khoi
lugng cua cac proton va notron trong hat nhan nguyén tu.
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Nhu vay, nguyén tir khoi coi nhu bang so khoi (khi khong can do chinh xéc cao).
Thi du : Xéc dinh nguyén tir khéi ctia P biét rang P c6 Z = 15 va N = 16.
Nguyén tir khoi ctia P 1a 31.

2. Nguyén tir khoi trung binh

Nhiéu nguyén t6 hod hoc ton tai nhiéu dong vi trong tu nhién nén nguyén ti
khdi ctia cdc nguyén t6 nay 1a nguyén tr khoi trung binh ctia cac dong vi do.
Gia sit mot nguyén t6 cé hai dong vi 1a X va Y ; X Ia nguyén tir khoi cla
dong vi X ; Y 1a nguyén tir khoi ctia dong vi Y ; a 1a phan tram s6 nguyén tir clia
dong vi X ; b la phan tram s6 nguyén ti cua dong vi Y. Cong thiic tinh
nguyén tu khoi trung binh A 1a:

aX +bY

100

A=
Trong nhitng tinh todn khong can do chinh xéc cao, c¢6 thé dung so khoi thay
cho nguyén tir khoi.
Thi dy : Clo 1a hén hop cla hai dong vi bén® $5Cl chiem 75,77% va 31Cl

chiém 24,23% téng s6 nguyén tit clo trong tu nhién.
Nguyén tlr khoi trung binh ctia clo 1a :

= 75,7138 24,2337
Ay =— 2 Nl ~ 35,5(2)
100 100
BAI TAP
1. Nguyén t6 hoa hoc la nhiing nguyén t& c6 cling
A. s6 khéi. C. s proton.
B. s6 natron. D. s6 ndtron va sé proton.

Chon dap an dung.

Ki hiéu nguyén tr biéu thi day d0 dac trung cho mét nguyén tir cia mot nguyén té hoa
hoc vi n6 cho biét

A. s0 khéi A. C. nguyén tir khéi ctia nguyén td.

B. s6 hiéu nguyén tir Z. D. s6 khéi A va s6 hiéu nguyén tr Z.
Chon dap an dung.

() Xem muc 1, bai tu liéu trang 14.
@ Trong bang tuin hoan, ngudi ta cho s6 liéu chinh xdc hon 1a 35,45.
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. Nguyén t8 cacbon c6 hai dong vi bén : '2C chiém 98,89% va "3C chiém 1,11%.

Nguyén t& khoi trung binh clia nguyén t6 cacbon la
A. 12,500. B. 12,011. C. 12,022. D. 12,055.
Chon dap sé dung.

. Hay xéac dinh dién tich hat nhan, s proton, sé notron, s6 electron, nguyén t& khéi cla
cac nguyén tr sau :
Tr: 19 24 40
alh: GF. M. 508

63

2o CU. Nguyén tir khéi trung binh clia dong |a 63,54.

. Péng c6 hai dong vi bén 5.Cu va

Tinh thanh phan phan tram s6 nguyén ti ctia méi déng vi.

. Hidro c6 nguyén t&r khéi 1a 1,008. H6i c6 bao nhiéu nguyén t& cla déng vi 2H

trong 1 ml nuéc (cho rang trong nudc chi co6 déng vi ]lH va ﬁH ) ?
(Cho khéi lugng riéng cla nuée 1a 1 g/ml.)

. Oxi tu nhién 1a mét hén hop cac déng vi : 99,757% %0 ; 0,039% 170 ;
0,204% '80. Tinh s6 nguyén t ctia méi loai déng vi khi ¢6 1 nguyén ti 170.

. Agon tach ra tir khéng khi [a hén hop ba déng vi : 99,6% 4CAr ; 0,063 % 38Ar ;
0,337% 3BAr. Tinh thé tich cGia 10 g Ar & diéu kién tiéu chuan.

UNG DUNG CUA PONG VI PHONG XA
VA SU DUNG NANG LUONG HAT NHAN
VI MUC PiCH HOA BINH

1. Su phan ra hat nhan - phéng xa va phan hach

Tinh phong xa 1a tinh chat cia mét s6 hat nhan nguyén t& khong bén co thé
tu bién doi va phat ra cac buc xa hat nhan (thuong duoc goi la cac tia phong xa).
Cac nguyeén tr co tinh phong xa goi la cac dong vi phong xa, con cac nguyén tir khong
phong xa goi la cac dong vi bén. Cac nguyén t6 chi gbm cac dong vi phong xa
(khong co dong vi bén) goi 1a nguyeén t6 phong xa.

Tia phong xa c6 thé la chum cac hat mang dién duong nhu hat  (phong xa ),
hat proton ; mang dién am nhu chim hat electron (phéng xa B) ; khong mang dién nhu
hat notron hodc tia y (c6 ban chat giong nhu anh sang nhung nang luong lon
hon nhiéu). Su tu bién déi nhu vay cda hat nhan nguyén tt, thuong goi la su phan ra
phong xa hay phan ra hat nhan.
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Tu phan hach la qua trinh hat nhan cda cac nguyén t& phong xa c6 s6 khéi lon nhu
235U tu vor ra thanh cac manh hat nhan kém theo su thoét ra notron va mot s6 hat co ban khac.
Tu phan hach cting [a moét dang cua su phan ra hat nhan.

Trong tu phan hach va phan ra phong xa déu c6 su hut khéi luong tuc 1a tong khéi luong
cta cac hat tao thanh nhé hon khéi luong cua hat nhan ban dau. Khéi luong bi hao hut
nay chuyén hoa thanh ning lugng khéng 16 duoc tinh theo phuong trinh néi tiéng cua
Anh-xtanh (A.Einstein) :

E= m.c? (1)

trong d6, E () la nang luong thoat ra khi phan ra hat nhan (nang luong nay ndm trong
dong nang cua cac hat thoat ra khi phan ra hat nhan va nang luong cta buc xa v) ;
m (g) 1a do hut khéi ; ¢ = 2,988.10% m/s 1a van téc anh séng trong chan khong.

2. ngdung cua cac dong vi phong xa

Mac du mai téi ndm 1896, hién tuong phong xa mdéi duoc nha bac hoc nguoi Phap
Bec-co-ren (Becquerel) phét hién, nhung cac dong vi phong xa da nhanh chong dong vai
tro dang ké trong lich st phat trién cuda thé ki XX va thé€ ki chung ta dang séng.  ng dung
dong vi phong xa trong cac linh vuc khac nhau ctia ki thuat va doi song cha yéu dya trén
hai yéu t6 : (1) Tuong tdc manh cula tia phong xa voi moéi truong vat chat ma né di qua ;
(2) Do su phat tia phong xa, cac dong vi phong xa dé dugc phat hién bang cac may do
phong xa, nén co6 thé dong vai tro cla cac nguyén ti danh dau. Sau day la mot vai thi
du vé ung dung dong vi phong xa.

a) Trong nghién cuu sinh hoc va nong nghiép

Trong nhimg thanh tyu ruc r gan day cda nghién cau di truyén hoc, giai ma gen, tim
hiéu su van chuyén céc axit amin trong co thé sinh vat..., vai tro cta cac nguyén ti danh
ddu la rat quan trong.

Céc tia phong xa c6 nang luong lon, gay ra cac dot bién gen tao thanh cac ging mai
voi nhiéu tinh chat wu viét. Pay la co sé clia cach mang xanh trén thé gidi. Tia y cta
dong vi 0Co la tac nhan tiét trang, chdng ndm mac hiu hiéu trong bdo quan luong thuc,
thuc phdm va cac loai hat giong.

b) ng dung dong vi phong xa trong y hoc

Trong y hoc, cac dong vi phong xa dugc dung rong rai trong cac hoat dong nghién ciu,
chdn doan va diéu tri. Cac hop chat danh dau hoa phong xa cung cdp cac thong tin giai
phau hoc vé ndi tang con nguoi, vé hoat dong cua cac co quan riéng biét, phuc vu cho
ch&n doan bénh. Tia phong xa duoc st dung trong cac phuong phap chup cat lop. Tu
lau nguoi ta da str dung dong vi 1311 trong chan doéan va diéu tri bénh tuyén giap. Tiay
c6 thé hoi tu tao thanh chum tia c6 ndng luong I6n, duoc str dung nhu mot luoi dao sic
(dao gamma) trong cac ca mé khong chdy mau déi voi cac khoi u nam sau trong nao,
ma bénh nhan khong can phai gay mé va co thé di lai dugc ngay sau ca mé... Nam 2005,
mot thiét bi “dao gamma” nhu vay da dugc dua vao st dung & Viét Nam (tai Bénh vién

Truong Dai hoc Y khoa Hué).



c) ng dung dong vi phong xa trong cong nghiép va nghién ciu khoa hoc

Phuong phap nguyén t&r danh dau duoc dung rong rai dé theo doi su di chuyén cda nudc
mdt, nuéc ngam, kiém tra toc do tham qua deé, dap, tham do dau khi, nghién ciu co ché
cla cac phan ung phuc tap va do dac cac hdng s6 hoa Ii.

Tia y (voi kha nang dam xuyén manh) cho phép kiém tra do dac khit cta bé tong va cac
vat liéu két khoi, phat hién cac khuyét tat nat, gdy nam sau trong vat liéu ma khong phai
pha mau.

Nang luong cua tia phong xa co thé gay ra nhiéu bién déi hoa hoc, bién tinh nhiéu vat
lieu tao ra cac vat liéu maéi voi nhing tinh chat cuc ki doc dao.

Cac phuong phap hat nhan c6 kha nang phat hién tap chat & nong do rdt nho
(108 10 9), da lam thay doi dang ké dién mao cta Hod hoc phan tich hien dai.
Phan tich dong vi cho phép xac dinh tudi cia mau dat da hodc mau hoa thach...

3. Str dung nang luong phan hach

Su phan hach gidi phong mot nang luong khéng 16. Tir phuong trinh (1), nguoi ta tinh
ra rang nang luong phan hach cta 1 kg 23°U, c6 thé tich co mét qua bong ten-nit,
tuong duong voi nang luong thu dugc khi d6t chay 2000 tan than (s6 than nay phai
chuyén chd bang 200 chuyén xe tai 10 tdn), hodc nang lugng cta su né 20 000 tdn thudc
nd TNT. Nang luong phan hach cua urani dugc st dung trong cac nha may dién
hat nhan. Nam 2005, nang lugng nay da cung cdp khoang 16% téng san luong dién ctia
thé gioi.

bién hat nhan hau nhu khong phat thai khi CO, va céc khi thai doc hai khac, chi phi
nhién liéu thap, co thé la mot lua chon hop i cho su phat trién bén viing cta nudc ta
va nhiéu qudc gia khac.

4. Bao vé phong xa

Tia phong xa c6 thé anh huong
nghiém trong dén stc khoé con ngudi
va dong, thuc vat. Khi lam viéc véi
céc déng vi phong xa, phdi ton trong
triet dé cac quy dinh vé an toan
hat nhan. Cac chat thai phong xa phai
duoc xu Ii theo cac quy trinh
nghiém ngat va chon chat thai trong
cac kho dugc xay dung dac biét. Dai
v&i chat thai hoat do cao, cac kho thai
phai an toan trong thoi gian hang
van nam.

Phong déng vi phong xa,
Vién Nghién ctu hat nhén,
thanh phé  a Lat, (tihh Ldm  6ng).



Bai LUYEN TAP :
3 THANH PHAN NGUYEN TU

e Cung co kién thic vé :
Thanh phan cdu tao nguyén t&, hat nhan nguyén t,
kich thudc, khéi lugng, dién tich cta cac hat.
Dinh nghia nguyén t6 hod hoc ; Ki hiéu nguyeén tt, dong vi,
nguyén t& khai, nguyeén ti khéi trung binh.
e Rén luyén ki nang xac dinh s6 electron, s6 proton, s6 notron
va nguyén t& khoi khi biét ki hiéu nguyen ta.

A - KIEN THUC CAN NAM VUNG

1. Nguyén tir duoc tao nén bdi electron va hat nhan. Hat nhan duoc
tao nén boi proton va notron
q. =—1,602.1071% C, quy u6c bang 1- ; m_ ~ 0,00055u.
dp = 1,602.107!° C, quy udc bang 1+ ; m, ~ lu.

q,=0;m_ ~ lu

2. Trong nguyeén tix, so don vi dién tich hat nhan Z = s6 proton = s electron
S6 khoi A=7Z + N.
Nguyén tit khoi coi nhu bing téng s6 cac proton va cdc notron (gan ding).
Nguyén tr khoi cia mot nguyén t6 c¢d nhiéu dong vi 12 nguyén tr khoi
trung binh cua cac dong vi do.
Nguyén t6 hod hoc la nhitng nguyén tir c6 cung s6 Z.
Cdc dong vi ciia mot nguyén t6 hod hoc 1a cdc nguyén tir c6 cuing s6 Z, khac s6 N.

3. So hiéu nguyén tir Z va so khoi A dac trung cho nguyén tix

fhia Aty - A
Ki hi¢éu nguyén tur: -, X.
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B - BAI TAP

1.

Theo s6 liéu G bang 1 bai 1, trang 8 :

a) Hay tinh khai luong (g) ctia nguyén t nitd (gém 7 proton, 7 natron, 7 electron).
(Pay la phép tinh gan dung.)

b) Tinh ti s6 khéi lugng clia electron trong nguyén ti nito so véi khéi lugng clia toan
nguyén tu.

Tinh nguyén t& khéi trung binh clia nguyén t& kali, biét rang trong tu nhién thanh phan

phan tram cac dong vi cla kali 1a : 93,258% 32K ;0,012% 49K va 6,730% oK.

. a) Binh nghia nguyén t6 hoa hoc.
b) Ki hiéu nguyén tit cho biét nhiing dac trung gi cla nguyén tl, 18y thi du véi
nguyén t& kali.

. Can clr vao dau ma ngudi ta biét chdc chan rang gilta nguyén té hidro
(Z = 1) va nguyén té urani (Z = 92) chi c6 90 nguyén t8.

. Tinh ban kinh gan dang clGa nguyén tr canxi, biét thé tich cla 1 mol canxi tinh thé
bang 25,87 cm?.
(Cho biét : Trong tinh thé, cac nguyén ti canxi chi chiém 74% thé tich, con lai la
khe tréng).

. Viét codng thiic cla cac loai phan t&r déng(ll) oxit, biét rang déng va oxi co6 cac
dong vi sau :

65 63 . 16 17 18
29Cu, ngu, 8O. 80, 30-
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Bai CAU TAO VO NGUYEN TU

Trong nguyeén tt, electron chuyén dong nhu thé nao ?

Cau tao vé nguyeén tir ra sao ? Thé nao la l6p, phan 16p electron ?
Mbi |6p, mdi phan l6p c6 t6i da bao nhiéu electron ?

I - SU CHUYEN PONG CUA CAC ELECTRON TRONG NGUYEN TU

Nhiing nam dau cua thé ki XX, nguoi ta
cho rang cac electron chuyén dong xung
quanh hat nhan nguyén tu theo nhiing Electron
quy dao tron hay bau duc, nhu quy dao
cua cac hanh tinh quay xung quanh
Mat Troi. D6 1a mo hinh miu hanh tinh ~ Hatnhan
nguyén tu ciia Ro-do-pho, Bo (N.Bohr) va

Zom-mo-phen (A.Sommerfeld). Quy dao
electron

Mo hinh nay c¢6 tic dung rat 16n dén su
phat trién Ii thuyét cau tao nguyén tu,
nhung khong ddy du dé giai thich moi Hinh 1.6. M6 hinh m&u hanh tinh

tinh chat ciia nguyén tir. nguyén tir cla Ro-do-pho, Bo va
Zom-mo-phen

Ngay nay, nguoi ta da biét cic electron

chuyén dong rat nhanh (t6c do hang nghin

km/s) trong khu vuc xung quanh hat nhan

nguyén t khong theo nhiing quy dao xdc dinh") tao nén vo nguyén ti.
S6 electron ¢ vO nguyén tir clia moOt nguyén t6 ding bang s6 proton trong hat
nhéan nguyén ti va ciing bang s hiéu nguyén tlr (Z) hay so6 thit tu ciia nguyén té
dé trong bang tuin hoan. Chang han, v clia nguyén tit hidro (Z = 1) ¢c6
1 electron, vo ctia nguyén tir clo (Z = 17) c6 17 electron, vo cua nguyén tu vang
(Z =179) cb t6i 79 electron,... Vay céc electron dugc phan b6 nhu thé nao ?

Céac két qua nghién ctru cho thdy chiing phai phan bd theo nhitng quy luat
nhat dinh.

() Xem khdi niém obitan nguyén ti (Bai doc thém “Kh4i niém vé obitan nguyén t”, trang 22).
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Il - LOP ELECTRON VA PHAN LOP ELECTRON

1. Lo6p electron
Céc electron trong nguyén tir & trang thdi co ban lan lugt chi€ém cac mic nang
luong tr thap dén cao va sip x€p thanh timg 16p. Céc electron & gan nhan hon
lién két bén chat hon véi hat nhan. Vi vay, electron & 16p trong ¢6 mic nang
lugng thap hon so v6i & cac 16p ngoai.
Céc electron trén cling mot 16p ¢6 mitc nang luong gan bang nhau.
Xé&p theo thi tuy muc nang luong tir thap dén cao, cac 16p electron nay duoc ghi
bang cac s6 nguyén theo tht tun=1,2,3,4 ... véitén goi : K,L, M, N, ...
n= 1 2 3 4
Ténlép K L M N

2. Phan lop electron
MOoi 16p electron lai chia thanh cac phan 16p.
Cic electron trén cing mot phan 16p ¢6 mic nang luong bang nhau.
Céc phan 16p duge ki hiéu bang cdc chit céi thuong s, p, d, f.
S6 phan 16p trong méi 16p bang s6 thi tu cua 16p do.
L6p thit nhat (16p K, n = 1) ¢6 mot phan 16p, d6 1a phan 16p 1s ;
L6p thit hai (I6p L, n = 2) c6 hai phan 16p, d6 1a ciac phan 16p 2s va 2p ;
L6p thit ba (16p M, n = 3) c6 ba phan 16p, d6 1a cac phan 16p 3s, 3p va 3d ;
V.V...
Cac electron & phan 16p s duoc goi la cac electron s, & phan 16p p duge goi la
cac electron p ...

I - SO ELECTRON TOI PA TRONG MOT PHAN LOP, MOT LOP
S6 electron t6i da trong mot phan 16p nhu sau :
— Phan 16p s chita t6i da 2 electron ;
— Phan 16p p chia t6i da 6 electron ;
— Phan 16p d chua t6i da 10 electron ;
— Phan 16p f chita t6i da 14 electron ;
Phan 16p electron da c6 du s6 electron t6i da goi 1a phan 16p electron bao hoa.
Tur d6 suy ra so electron toi da trong mot 16p :
1. Lép tht nhat (I6p K, n = 1) ¢6 1 phan 16p 1s, chia t6i da 2 electron.
2. Lép thi hai (16p L, n = 2) ¢6 2 phan 16p 2s va 2p :
— Phan 16p 2s chta t6i da 2 electron ;
— Phan 16p 2p chia t6i da 6 electron ;
Vay, 16p thi hai chia t6i da 8 electron.
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3. Lép thit ba (16p M, n = 3) ¢6 3 phan 16p 3s, 3p va 3d :
Phan 16p 3s chua t6i da 2 electron ;
Phan 16p 3p chia t6i da 6 electron ;
Phan 16p 3d chia t6i da 10 electron ;
Vay, 16p thit ba chita t6i da 18 electron.
Tt c4c thi du trén riit ra ring : SO electron t6i da ctia 16p thit n 13 2n°.
Dua vao cong thic nay tinh duge 16p thit tu (I6p N, n = 4) chta téi da
2.4% = 32 electron.
Lép electron da c6 du so electron t6i da goi la 16p electron bao hoa.

Bang 2. S6 electron téi da trong cdc I10p va cdc phén Iép (n = 1 dén 3)

L6p electron 36 eleetror'n P[\én P6 ele:ctrqn
toi da cua Iép trén cac phan Iép
L6p K (n = 1) 2 1s2
Lép L (n=2) 8 2s522pb
Lép M (n = 3) 18 3s23p83d10

Thi du : Xac dinh s6 16p electron clia cac nguyén tir I'f}N, %%Mg.

S6 don vi dién tich hat nhan cua nguyén ti nito 1a 7, suy ra hat nhan c6 7 proton,
vo nguyén tu c¢6 7 electron dugc phan bé nhu sau : 2 electron trén 16p
K (n=1), 5 electron trén 16p L (n = 2).

Ciing lap luan nhu trén véi nguyén tir magie, hat nhan c¢6 12 proton, vo nguyén
tir ¢6 12 electron dugc phan bo nhu sau : 2 electron trén 16p K (n = 1), 8 electron
trén 16p L (n = 2) va 2 electron trén 16p M (n = 3) (xem hinh 1.7).

14 24
N 12Mg
Hinh 1.7. So d6 su phan b6 electron trén céac I6p cla nguyén t nito va magie

(Vong tron trong cung tuong trung cho hat nhan cé chira natron (n) va proton (p),
cac vong tron ngoai tuogng trung cho cac 16p electron)
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BAI TAP

1.

Mot nguyén t M c6 75 electron va 110 notron. Ki hiéu clia nguyén tir M la
185 75 110 T
A TTOM. B. ,2M. C. M. D.,°M.

185 110

Chon dap an dung.

. Nguyén t&r nao trong cac nguyén t& sau day chira dong thoi 20 notron, 19 proton va

19 electron ?
37 39 40 40
A.77Cl. B. K G AL Dl
Chon dap an dung.
S6 don vi dién tich hat nhan clGa nguyén t flo 1& 9. Trong nguyén ti flo,
s6 electron 8 phan mdc nang lugng cao nhét la

A. 2. B. 5. C.9. D. 11.
Chon dap s6 dung.

. Cac electron clia nguyén t nguyén t6 X dudc phan bé trén 3 I16p, I6p th(t ba ¢

6 electron. S6 don vi dién tich hat nhan nguyén t& clia nguyén t6 X la
A. 6. B. 8. C. 14. D.16.
Chon dap sé dung.

. a) Thé nao la I6p va phan I6p electron ? Su khac nhau gitta I6p va phan 16p electron ?

b) Tai sao I6p N chiia t6i da 32 electron ?

A 2 2 L7 A y 40
. Nguyén tir agon c6 ki hiéu la JgAr.

a) Hay xac dinh sé proton, s6 notron va s6 electron clia nguyén tu.
b) Hay xac dinh su phan bd electron trén cac I6p electron.

"  Bai doc thém

KHAI NIEM VE OBITAN NGUYEN TU

Mot electron trong nguyén ti hidro chuyén dong cuc nhanh trong khu vuc khong gian
gan hat nhan nguyeén tir tao thanh mot dam may electron (hinh 1.8).

Mat do dién tich caa dam may electron do lon nhat & bén trong mét hinh cau co
ban kinh 0,053 nm. khu vuc do6, kha niang c6 mat electron la khoang 90%.
Ta n6i do6 la obitan 1s.
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Hinh 1.8. Bam may electron hinh c4u cla nguyén tir hidro
Nhu vay : Obitan nguyén tr 1a khu vuc khong gian xung quanh hat nhan, tai d6 xac suat
c6 mat (hay xac sudt tim thay) electron la khoang 90%.
Obitan nguyén tir dugc viét tit 1a AO (Atomic Orbital).

phan 16p s c6 1 obitans.  phan I6p p c6 3 obitan p,, Py, P, VuONg goC VoI nhau trong

khong gian ndm trén truc x, y, z cta hé toa do Dé cic. Cac obitan p c6 dang hinh s¢ 8 noi
(hinh 1.9).

AOs AO p, AO Py

Hinh 1.9. Hinh dang ctia cac obitan s va p

phan l6p d c6 5 obitan d, hinh dang phtc tap hon.
Mai obitan chia t6i da 2 electron nén :
Phan l6p s c6 1 obitan s chia t6i da 2 electron.
Phéan 16p p c6 3 obitan p chia t6i da 6 electron.
Phan 16p d c6 5 obitan d chia t6i da 10 electron.
Khdi niém obitan nguyén ti gitip ta hiéu cac khai niém khac nhu : su lai hoad cac
obitan, lién két o (xich ma), lien két  (pi) sé duoc hoc sau nay.
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Bai CAU HINH ELECTRON
S NGUYEN TU

e Su sdp xép cac electron trong vo nguyén tir cac nguyén to
nhu thé nao ?

e Cau hinh electron cta nguyén ti la gi ? Cach viét cau hinh
electron ctia nguyeén tu.

e Dic diém cua lop electron ngoai cung.

I - THU TU CAC MUC NANG LUONG TRONG NGUYEN TU

Céc electron trong nguyén tu & trang A 4f
thdi co ban 14n luot chiém c4c miic nang 4 jd
lugng tir thap dén cao. o 25
Tir trong ra ngoai, mic nang luong cia & 3 3p
cdc 16p tang theo thit ty t 1 dén 7va 2| . 5
nang luong clia phan 16p tang theo thirty 2 2s
s, p, d, f. 1 1s
Sau day la tha tu sap xé€p cac phan I6p Mc nang lugng  Phén miic nang lugng

theo chiéu tang cta nang lugng duoc

xac dinh bang thuc nghiém va Ii thuyét : Hinh 1.10. So d6 phéan b6

mtic nang lugng cla cac I6p
1s 2s 2p 3s 3p 4s 3d 4p 5s... (hinh 1.10). va cac phan lop
Khi dién tich hat nhan tang, c6 su chen muc nang luong nén muc nang luong 4s
thap hon 3d.

Il - CAU HINH ELECTRON NGUYEN TU

1. Cau hinh electron nguyén ti
Cau hinh electron nguyén tir biéu dién su phan bo electron trén céc phan 16p
thuoc cac 16p khac nhau.
Nguoi ta quy uGe cach viét cau hinh electron nguyén tir nhu sau :
S6 thit tu 16p electron duoc ghi bang chit s6 (1, 2, 3...).
Phan 16p dugc ghi bang cédc chit cdi thuong (s, p, d, f).
S6 electron trong mot phan 16p dugc ghi bang s6 & phia trén bén phéi cua
phan 16p (s2, p%....).
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Cach viét cau hinh electron nguyén tir gobm céac budc sau :

Budce 1. Xac dinh s6 electron ciia nguyén tur.

Bude 2. Cac electron dugc phan bé 1an lugt vao céc phan 16p theo chiéu tang clia
nang lugng trong nguyén tir (1s 2s 2p 3s 3p 4s 3d 4p 5s... ) va tuan theo quy tac
sau : phan 16p s chuta t6i da 2 electron ; phan 16p p chita t6i da 6 electron ; phan
16p d chita t6i da 10 electron ; phan 16p f chita t6i da 14 electron.

Budc 3. Viét cdu hinh electron bi€u dién su phan bé electron trén cdc phan 16p
thudc céc 16p khic nhau (1s 2s 2p 3s 3p 3d 4s 4p ...).

Thidu :

— Nguyén ti hidro, Z = 1, ¢6 1 electron. Ciu hinh electron ctia nguyén tit H 1a 1s!.

— Nguyén ttr heli, Z = 2, c6 2 electron. Cau hinh electron clia nguyén tir He

1a 1s2, da bao hoa.

— Nguyeén tit liti, Z = 3, ¢6 3 electron. Cau hinh electron clia nguyén tir Li 13 1s22s!.

Electron cudi cling cuia nguyén tir liti dién vao phan 16p s. Liti 1a nguyén t0 s.

— Nguyén tr clo, Z = 17, c6 17 electron. Cau hinh electron cua nguyén tu Cl

dugc viét nhu sau : 1522522p©3s23p°.

Hoac viét gon 1 : [Ne] 3s23p°.

Electron cudi cling cua nguyén ti clo dién vao phan 16p p. Clo 1a nguyén t6 p.

[Ne] la ki hiéu cau hinh electron ctia nguyén tr neon, la khi hi€ém gin nhét

ding trudce clo.

— Nguyén tir sat, Z = 26, c6 26 electron. Cic electron clia nguyén tir Fe duoc

phan b6 nhu sau : 1s22s22p®3s23p64s23d°.

Electron cudi cuing ctia nguyén tir Fe dién vao phan 16p d. Sat 1a nguyén t6 d.

C4u hinh electron clia nguyén tir Fe : 1522522p©3s23p©3d®4s2.

Hoic viét gon 1a : [Ar] 3d%4s2.

Vay :

Nguyén t6 s 1a nhiing nguyén t6 ma nguyén tlr cé electron cudi cing dugc dién
vao phan 16p s.

Nguyén t6 p l1a nhitng nguyén t6 ma nguyén tir c¢6 electron cudi cung dugc dién
vao phan 16p p.

Nguyén to d 1a nhiing nguyén t6 ma nguyén ti c¢6 electron cudi cung duoc dién
vao phan I6p d.

Nguyén t6 f 1a nhitng nguyén t6 ma nguyén tir cé electron cudi cing dugc dién
vao phan 16p f.
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2. Cau hinh electron nguyén tir cia 20 nguyén té dau

26

10

11

12

13

14

15

16

17

18

19

20

Tén nguyén Ki hiéu

to

hidro
heli
liti
beri
bo
cacbon
nito
oxi

flo

photpho
luu huynh
clo
agon
kali

canxi

hoa hoc

He
Li

Be

Ne
Na
Mg
Al

Si

Cl

Ar

Ca

So electron

LépK LépL LépM LépN
(n=1) (n=2) (n=3) (n=4)

1

2

2 1

2 2

2 3

2 4

2 5

2 6

2 7

2 8

2 8 1

2 8 2

2 8 3

2 8 4

2 8 5

2 8 6

2 8 7

2 8 8

2 8 8 1
2 8 8 2

Cé'l: hinh electron
cua nguyén tu
1s!

182
15225
152252
1522s22p"
1522522p2
1522522p3
1522522p*
1522522p5
1522522p6
1522522p83s
1522522p63s2
1522522p%3s23p"
1522522p%3523p?
1522522p%3523p3
1522522p%3s23p*
1522522p%3523p>
1522522p%3523p®
1522522p%3523p%4s’

1522522p%3523pb4s2?



C6 thé viét cau hinh electron theo 16p. Thi du : Cau hinh electron ctia Na la
1522522p°3s! hay c6 thé duoc viét theo 16p 14 2, 8, 1.

3. Pac diém cua I6p electron ngoai cing

Dai v6i nguyén tir cua tat ca cac nguyén to, 16p electron ngoai ciing ¢6 nhiéu
nhat la 8 electron.

Cé4c nguyén tir c6 8 electron & 16p electron ngodi cling (ns’np®) va nguyén tit
heli (1s) khong tham gia vao cdc phan ting hod hoc (trir trong mot s6 diéu kién dac
biét) vi cdu hinh electron cuia cdc nguyén tir nay rat bén. 6 1a cdc nguyén ti
ctia nguyén t6 khi hi€ém. Trong tu nhién, phan ti khi hi€m chi c6 mot nguyén ti.

Céac nguyeén tlr c6 1, 2, 3 electron & 16p ngoai cung dé nhuong electron la
nguyeén tir cia cac nguyén t6 kim loai (trir H, He va B).

Céac nguyén tir c6 3, 6, 7 electron & 16p ngoai ciing dé nhan electron thudng la
nguyén tu ciia nguyén to phi kim.

Cac nguyén tr c6 4 electron ngoai cling ¢6 thé 12 nguyén tir cia nguyén t6 kim
loai hodc phi kim (xem bang tuan hoan).

Nhu vay, khi biét ciu hinh electron clia nguyén tir c6 thé du doan dugc loai
nguyén to.

BAI TAP
1. Nguyén t6 ¢6 Z = 11 thudc loai nguyén té
A. s.
B. p.
C.d.
D. f.

Chon dap an dung.
2. C4&u hinh electron clia nguyén t luu huynh (Z = 16) 1a
A. 1522522p53523p5.
B. 1s22522p%3s23pf.
C. 1s22s522pb3s23p4.
D. 1s22s22p63s23p3.
Chon dap an dung.
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3. Ca&u hinh electron clia nguyén t& nhém (Z = 13) 1a 1s22s22p63s23p .
Vay :
A. L8p th@ nhat (16p K) c6 2 electron.
B. L6p th( hai (I16p L) c6 8 electron.
C. L6p th ba (I6p M) cé 3 electron.
D. L&p ngoai cung cb 1 electron.

Tim cau sai.

4. Téng s6 hat proton, notron va electron trong nguyén tir cia mot nguyén té 1a 13.
a) Xéac dinh nguyén ti khéi.
b) Viét cdu hinh electron nguyén t& clia nguyén t6 do.
(Cho biét : Cac nguyén t6 c6 s6 hiéu nguyén ti tir 2 dén 82 trong bang tuan hoan

thi 1£;£1,5.)

5. Cé bao nhiéu electron & I6p ngoai cung trong nguyén t& clia cac nguyén té cd sé hiéu
nguyén t 1an luot bang 3, 6, 9, 18 ?

6. Viét cau hinh electron nguyén ti clia cac cap nguyén té ma hat nhan nguyén ti c6 sé
proton la
a)1, 3.

b) 8, 16.
) 7,09.

Nhiing nguyén t6 nao la kim loai ? La phi kim ? Vi sao ?
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LUYEN TAP :
CAU TAO VO NGUYEN TU

Cung ¢6 kién thiac vé : Tha tu cac phan lop electron theo
chiéu tang cua nang luong trong nguyén tir ; S6 electron tdi da
trong mot phan 16p, mot 16p ; Cau hinh electron cda nguyeén ti.
Ren luyén ki nang xac dinh s6 electron clia cac lop va
s6 electron 16p ngoai cung cla nguyén t&r 20 nguyén t6 dau
trong bang tuan hoan, tir d6 suy ra tinh chat co ban cta nguyén t6.

A - KIEN THUC CAN NAM VUNG
Bang 3. Lop va phén Iop electron

1 2 8 4

K L M N

2 8 18 32

1 2 8 4

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

2 2,6 2,6,10 2,6,10, 14
8 18 32

Bang 4. Méi lién hé gita Idp electron ngoai cung vdi loai nguyén té

ns2 np'

1,2 hoac 3

kim loai
(trtr H, He, B)

tinh kim loai

ns? np?

c6 thé la kim
loai hay phi kim
c6 thé 1a tinh
kim loai hay
tinh phi kim

ns? np?,
ns? np? va
ns2 np®

5, 6 hoac 7

thudng la
phi kim

thudng c6
tinh phi kim

ns2 npb
(He : 1s?)

8 (2 & He)

khi hi€ém

tuong déi tro
vé mét
hoéa hoc



B - BAI TAP
1. Thé nao languyéntds, p, d, f ?
2. Cac electron thudc 16p K hay I6p L lién két véi hat nhan chat ché hon ? Vi sao ?

3. Trong nguyén t&, nhiing electron clia I16p nao quyét dinh tinh chat hoa hoc cla
nguyén t& nguyén t6 d6 ? Cho thi du.

4. V4 clia mot nguyén ti c6 20 electron. Hoi :
a) Nguyén t( d6 c6 bao nhiéu I6p electron ?
b) L&p ngoai cung cbé bao nhiéu electron ?

c) Nguyén t6é do la kim loai hay phi kim ?

5. Cho biét s6 electron t6i da & cac phan 16p sau :
a)2s; b) 3p; c)4s; d) 3d.

6. C4&u hinh electron clia nguyén ti photpho 1a 1522s522p®3s23p3. Hai :
a) Nguyén ti photpho c6 bao nhiéu electron ?
b) S6 hiéu nguyén t ctia photpho la bao nhiéu ?
c) L8p electron nao c6 miic nang lugng cao nhat ?
d) C6 bao nhiéu 16p electron, méi I6p c6 bao nhiéu electron ?
e) Photpho 1a nguyén t6 kim loai hay phi kim ? Vi sao ?
7. Ca&u hinh electron clia nguyén t(r cho ta biét nhiing théng tin gi ? Cho thi du.
8. Viét cau hinh electron day di cho cac nguyén t c6 16p electron ngoai cling la
a) 2st; b) 2s22p3 ; c) 2s22p8;
d) 3s23p3 ; e) 3s23p°® ; g) 3s23pf.
9. Cho biét tén, ki hiéu, s6 hiéu nguyén ti cla :
a) 2 nguyén t6 ma nguyén tr co sé electron I16p ngoai cung la tdi da.

b) 2 nguyén t6 ma nguyén ti c6 1 electron & I6p ngoai cung.

C) 2 nguyén t6 ma nguyén tr c6 7 electron & I16p ngoai cung.
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Chuong

2

BANG TUARN HIOARN

CAC NGUYEN O HIOA HOC
VA BINE LUAT TUAN HOAN

Céc nguyén té6 duoc sap xép vao bang tuan hoan

theo nguyén tdc nao ?

Mbéi quan hé gitta cau hinh electron nguyén tit cia
nguyén té hoa hoc véi vi tri cia no trong bang tuan hoan.

Tinh chat cac nguyén té trong bang tuan hoan

bién déi nhw thé ndo ? Bang tuan hoan c6 y nghia gi ?

G
a"!l;rjﬁ
L=l
(irg
{’:/ﬁ;’
f::/g
He=93

1. Men-de-lé-ép (ZI. V. Mendenees) (1834-1907) Sl
nghién cutu sdp xép cac nguyén té thanh
béng tuén hoan

7
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Bt tich cta B.1. Men-dé-lé-ép
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i BANG TUAN HOAN
7 CAC NGUYEN TO HOA HQC

Cac nguyén t6 hoa hoc dugc xép vao bang tuan hoan cac
nguyén t6 hod hoc theo nguyén tic nao ?

Bang tuan hoan cac nguyén t6 hod hoc c6 cau tao nhu thé nao ?

So looc vé su phdt minh ra bang tuan hoan

Thoi Trung 6, loai ngdoi da biét cdc nguyén t6'vang, bac, dong, chi, sdt, thuy ngdn va lou huynh.
Nam 1649, loai ngdoi tim ra nguyén t6 photpho. Pén nam 1869, mdi ¢c6 63 nguyén 16’ ddoc tim ra.
Nam 1817, Po-be-rai-no (J.Dobereiner) nhdn thdy khoi ldong nguyén tir ciia stronti ¢ giiia
khoi ldong nguyén tir ciia hai nguyén t6 bari va canxi. Bé ba nguyén t6 ddu tién nay cé tinh chdt
tdong tu nhau. Tiép theo, cdc nha khoa hoc da tim ra cdc bo ba khdc cé quy ludt tdong tu.

Ndm 1862, nha dia chdt Phdp Do Sdng-cudc-toa (De Chancourtois) dd sdp xép cdc nguyén to’
hod hoc theo chiéu tdang ciia khoi ldong nguyén tir 1én mot bang gidy (bdng gidy nay dooc quan
quanh hinh tru theo kiéu 16 xo xodn). Ong nhdn thdy tinh chdt ciia cdc nguyén té' giong nhd tinh
chdt cua cdc con s6, va tinh chdt dé ldp lai sau moi 7 nguyén 6.

Ndm 1864, Gion Niu-lan (John Newlands), nha hod hoc Anh, da tim ra quy ludt : Moi nguyén
t6"hod hoc déu thé hién tinh chdt toong tu nhd nguyén t6'thir 8 khi xép cdc nguyén té theo khoi
ldong nguyén nr tang ddn.

Ndm 1860, nha bdc hoc ngdoi Nga Men-dé-lé-ép da dé xudt y tddng xdy dung bdng tudn hoan cdc
nguyén t6 hod hoc. Nam 1869, ong cong bo ban “bdng tudn hoan cdc nguyén t6"hod hoc” ddu tién.
Nam 1870, nha khoa hoc ngdoi Diic Lo-tha May-o (Lothar Mayer) nghién ctiu doc ldp cing dd
dda ra mot bdng tudn hoan cdc nguyén t6 hod hoc tdong tu nhd bdang ciia Men-dé-1é-ép.

I - NGUYEN TAC SAP XEP CAC NGUYEN TO
TRONG BANG TUAN HOAN
Ngay nay, dudi anh sang ctia thuyét ciu tao nguyén tir, cic nguyén té hod hoc
dugc sap x€p trong bang tuin hoan theo cac nguyén tac :
1. Céc nguyén t6 dugc sap x€p theo chiéu ting dan cua dién tich hat nhan nguyén tu.
2. Céc nguyén to c6 cuing s6 16p electron trong nguyén tir duge xép thanh mot hang.
3. C4c nguyén t6 c6 so electron hod trit!) trong nguyén tir nhu nhau dugc xép thanh
mot cot.

Bang cac nguyén t6 dugc sip xé€p theo cdc nguyén tic trén dugc goi la bang
tudn hoan cdc nguyén t6 hod hoc (goi tat 1a bang tuan hoan).

() Electron hod tri 12 nhiing electron c6 kha niang tham gia hinh thanh lién két hod hoc. Chiing thudng
nim & 16p ngodi cling hodc & ca phan I6p sat 16p ngoai cling néu phan 16p d6 chua bao hoa.
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Il - CAU TAO CUA BANG TUAN HOAN CAC NGUYEN TO HOA HOC

1. O nguyén to

Mobi nguyén t6 hoa hoc dugc xép vao

Sb hiéu nguyén ti

mot 0 cua bang, goi la 6 nguyén t6. Nguyén ti khi
S6 thit tu cia 6 nguyén t6 ding bang Ki hiu 13 2608 ungbinh
s L o hod ho
s0 hiéu nguyén tur cua nguyén to do. - _ Al ;| o amdien
Thi duy : Nhom (Al) chi€ém 6 13 trong nguyén té | Nhom I

. R R o c guy 2anq | _CaU hinh electron
bang tuan hoan, vay s6 hiéu nguyén tir e T o o o
ctia nguyén t6 Al 1a 13, s6 don vi dién +3

tich hat nhan 1a 13, trong hat nhan

c6 13 proton va vo nguyén tlr ctia Al

c0 13 electron.

. Chu ki

Chu ki la day cac nguyén t6 ma nguyén tlr ciia ching c6 cung so6 16p electron,
duoc x€p theo chiéu dién tich hat nhan tang dan.

Chu ki thudong bit dau biang mot kim loai kiém va két thiic bang mot khi hi€ém
(trr chu ki 1 va chu ki 7 chua hoan thanh).

Bang tuin hoan gém 7 chu ki. Cac chu ki dugc danh s6 tir 1 dén 7.

S6 thi tu cua chu ki bang s6 16p electron trong nguyén tu.

Chu ki 1 gébm 2 nguyén t6 1a H (Z = 1), 1s! va He (Z = 2), 152

Nguyén tir ciia hai nguyén t6 nay chi c¢6 1 16p electron, dé 1a 16p K.

Chu ki 2 gém 8 nguyén to, bat diu 1a Li (Z = 3), 1s®2s' va két thic 1a
Ne (Z = 10), 1s22s22p°.

Nguyén ti cua cdc nguyén t6 nay cé6 2 16p electron : 16p K (goébm
2 electron) va 16p L. S6 electron ctia 16p L tang dan tir 1 & liti dén t6i dala 8 &
neon (16p electron ngoai cuing bao hoa).

Chu ki 3 gdm 8 nguyén t6, bat dau tir Na (Z = 11), 1s22s22p©3s! va keét thiic 1a

Ar (Z = 18), 1s22522p©3523p°. Nguyén tir clia cic nguyén td niy c6 3 16p elec-
tron : 16p K (2 electron), 16p L (8 electron) va 16p M. S6 electron ctia 16p M tang
dan tir 1 & natri dén t6i da la 8 & agon (16p electron ngoai ciing bén viing).
Bang dudi day cho biét s6 electron & 16p ngoai cung clia nguyén tur cac
nguyén t6 thudc chu ki 2 va 3.

Chu ki 2 Li Be B C N O F Ne

Chu ki 3 Na Mg Al Si P S Cl Ar

S6 electron 6

p L 1 2 3 4 5 6 7 8
I6p ngoai cung
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Chu ki 4 va chu ki 5 : Méi chu ki déu c6 18 nguyén 6, bat diu 1a mot kim loai
kiém (K (Z = 19) : [Ar]4s' va Rb (Z = 37) : [Kr]5s!), két thiic 12 mot khi hiém
(Kr (Z = 36) : [Ar]3d194s24p® va Xe (Z = 54) : [Kr]4d'05s25p9).

Chu ki 6 : C6 32 nguyén t6, bat dau tir kim loai kiém Cs (Z = 55), [Xe]6s! va
két thiic 14 khi hiém Rn (Z = 86), [Xe]4f145d!06s26p°.

Chu ki 7 : Chua hoan thanh.

Cac chu ki 1, 2, 3 duoc goi la cac chu ki nho.

Céac chuki4,s5, 6,7 duoc goi la cac chu ki 16n.

14 nguyén t6 diing sau La (Z = 57) thudc chu ki 6 (dugc goi 1a cac nguyén t6 thuoc ho Lantan)
va 14 nguyén t6 sau Ac (Z = 89) thudc chu ki 7 (goi 1a cdc nguyén t6 thudc ho Actini) ¢6 cdu
hinh electron dac biét, dugc xép thanh hai hang & phan cudi bang. Nhu vay, néu trir 14 nguyén
to trén, chu ki 6 cling con 18 nguyén t6 nhu cac chu ki 4 va 5, chu ki 7 con 10 nguyén t6.

3. Nhém nguyén to

Nhoém nguyén to la tip hop cac nguyén t6 ma nguyén tlr c6 ciu hinh electron
tuong tu nhau, do d6 cé tinh chét hoa hoc gan giong nhau va dugc x&p thanh
mot cOt.

Bang tuan hoan c6 18 cot dugc chia thanh 8 nhém A danh so tir IA dén VIIIA
va 8 nhém B danh s tir ITIIB dén VIIIB, rdi IB va IIB theo chiéu tir trai sang phai
trong bang tuan hoan (xem bang tuan hoan, trang 37). M6i nhém 1a mot cot,
rieng nhom VIIIB gom 3 cot.

Nguyén tlr cic nguyén t6 trong ciing mot nhom c6 sd electron hod tri bang nhau
va bang so thi tu cia nhom (trir hai cot cuo6i ctia nhém VIIIB).

Ngoai cach chia cac nguyén t6 thanh nhom ngudi ta con chia ching thanh cac
khoi nhu sau :

Khoi cac nguyén t6 s gom cdc nguyén t6 thuéc nhém IA (duge goi 1a nhém
kim loai kiém) va nhém IIA (dugc goi 12 nhém kim loai kiém thé). Thi du :
Na (Z = 11) : 1s22s%2p®3s! ; Mg (Z = 12) : 1s22s%2p©3s? ;

Cac nguyén to s hoat dong hoa hoc rat manh, con dugc goi la cac kim loai hoat
dong. Chiing c6 khoi lugng riéng nho, nhiét do néng chay va nhiét do soi thap
hon hau hét cac kim loai khac.

Khoi cac nguyén t6 p gdm cac nguyén to thudc nhém ITA dén nhém VIIIA (trir He).
Thidu :

O0Z=98): 1522522p4 ; Ne (Z =10) : 1322s22p6 ;
Nhom A bao gom cac nguyén td s va nguyén to p.

Khoi cac nguyén t6 d gébm céc nguyén t6 thudc cac nhém B.

Khoi nguyén t6 f gdom cdc nguyén t6 x&p & hai hang cudi bang.
Nhém B bao gom céc nguyén t6 d va nguyén to f.
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BAI TAP

1.

Céac nguyén t6 xép & chu ki 6 c6 sé I6p electron trong nguyén t{r 1a

A. 3. B. 5. C. 6. D.7.
Chon dap s6é dung.

. Trong bang tuan hoan cac nguyén t6, s6 chu ki nhé va sé chu ki 16n 1a

A.3va3. B.3va4. C.4vad4. D. 4 va 3.
Chon dap sé dung.

. S6 nguyén t6 trong chu ki 3 va 5 1a

A. 8 va 18. B. 18 va 8. C.8vas8. D. 18 va 18.
Chon dap s6 dung.

. Trong bang tuan hoan, cac nguyén t& dudc sap x&p theo nguyén tic nao ?

A. Theo chiéu tang clia dién tich hat nhan.

B. Céac nguyén t6 ¢ cling sd 16p electron trong nguyén tir dugc xép thanh 1 hang.
C. Cac nguyén t6 c6 cling so electron hoa tri trong nguyén tir dugc x€p thanh 1 cot.
D.C4aA, B, C.

Chon dap an dang nhét.

. Tim cau sai trong cac cau sau day :

A. Bang tuan hoan gém c6 cac 6 nguyén t6, cac chu ki va cac nhém.

B. Chu ki la day cac nguyén t6 ma nguyén tr clia ching ¢ cung s6 I16p electron, dugdc
sap x&p theo chiéu dién tich hat nhan tang dan.

C. Bang tuan hoan cb 7 chu ki. S& th( tu clia chu ki bang sé phan 16p electron trong
nguyén tu.

D. Bang tuan hoan cé 8 nhém A va 8 nhém B.

. Hay cho biét nguyén tic sdp x&p cac nguyén té trong bang tuén hoan cac nguyén t&

hoa hoc.

. a) Nhém nguyén t6 la gi ?

b) Bang tuan hoan cac nguyén té cé bao nhiéu cot ?

c) Bang tuan hoan c6 bao nhiéu nhém A ?

d) Bang tuan hoan cé bao nhiéu nhém B ? Cac nhém B gém bao nhiéu cot ?
e) Nhitng nhém nao chlra nguyén t6 s ? Nhiing nhém nao chlra nguyén té p ?
Nhiing nhém nao chla nguyén t6 d ?

. Hay cho biét quan hé giia s6 th( tu clla nhém A va s6 electron hoa tri clia nguyén ti

cac nguyén té trong nhém.

. Hay cho biét s electron thudc I6p ngoai cung clia nguyén t& cac nguyén 6 Li, Be, B,

C,N, O, F, Ne.
35



) To liéu DOI NET VE DI-MI-TRI I-VA-NO-ViCH MEN-DE-LE-EP
VA DINH LUAT TUAN HOAN - BANG TUAN HOAN
CAC NGUYEN TO HOA HOC

Di-mi-tri l-va-no-vich Men-dé-1é-ép sinh ngay 27 thang 1 ndm 1834 & thanh pho
To-bon (Tobonxk), trong moét gia dinh c6 17 nguoi con, bé 1a hiéu truéng Truong Trung hoc
To-bon. Sau khi t6t nghiép Truong Trung hoc To-bon, 6ng vao hoc tai Truong Pai hoc
Su pham Pé-téc-bua va nam 1855, khi t6t nghiép, ong da duoc nhan huy chuong vang.
Trong hai ndam 1859, 1860 Men-dé-lée-ép lam viéc & Duc. Sau do, ong tr vé nuéc Nga
va dugc bd nhiém 1a gido su cta Truong Dai hoc Ki thuat Pé-téc-bua. Hai ndm sau, ong
duoc bd nhiém la gido su cta Truong Dai hoc Téng hop Pé-téc-bua. Sau 33 ndm nghién
ctu khoa hoc va giang day, nam 1892 Men-dé-lé-ép dugc bé nhiem lam Giam déc
Khoa hoc bdo ton cta Tram Can do mau. Nam 1893, tram nay doi thanh Vién Nghién
ctiu khoa hoc do luong mang tén Men-dé-lé-ép.

Két qud hoat dong sang tao vi dai nhat cia Men-dé-lé-ép la sy phat minh ra dinh luat
tuan hoan cac nguyén t6 nam 1869, lic d6 6ng mai 35 tudi. Ngoai ra, 6ng con c6 nhiéu
cong trinh khac ¢6 gia tri nhu : cac nghién ciu vé trong luong rieng cua dung dich nudc,
dung dich cta ruou - nudc va khai niem vé dung dich. Nhiing cong trinh nghién ciu cta
Men-dé-lé-ép vé dung dich la phan quan trong cda thuyét dung dich hien dai.

Cubn “Co s6 hoa hoc” la cong trinh xuét sic cta Men-dé-le-ép, trong do lan dau tien
toan bo hoa hoc vo co duoc trinh bay theo quan diém cua dinh luat tuan hoan.
Cuén sach da duoc tai ban rat nhiéu lan.

Két hop mot cach chat ché Ii thuyét voi thuc t€, Men-dé-16-ép luon luon quan tam dén
su phét trién cong nghiép ctia dat nuéc Nga.

Bang tuan hoan cac nguyén t& c6 anh hudng lon dén sy phat trién cta hoa hoc.
N6 khong nhimg 1a sy phan loai tu nhién dau tién cac nguyén t6 hoa hoc, cho biét cac
nguyén té c6 mai lien hé chat ché va hé thong, ma con dinh hudng cho viéc nghién ciu
ti€p tuc cac nguyén té6 moi.

Ngay nay, dinh luat tuan hoan van con la soi chi dan duong va la Ii thuyét cha dao cta
hoa hoc. Trén co s& do, trong nhimg nam gan day cac nguyén t6 sau urani da dugc diéu
ché& nhan tao va duoc xép sau urani trong bang tuan hoan. Mot trong cac nguyén t6 do
la nguyén t6 101 da dugc diéu ché lan dau tién nam 1955 va duoc dat tén 1a mendelevi
dé to long kinh trong nha bac hoc Nga vi dai.

Viéc phat minh ra dinh luat tuan hoan va bang tuan hoan cac nguyén t6 hoa hoc c6
gid tri to l6n khong nhimg doi voi hoa hoc, ma ca doi vai triét hoc.

Thuyét cdu tao nguyén tir & thé ki XX da soi sang vao dinh luat tudn hoan va bang
tuan hoan cac nguyén t6, tim ra nhiéu diéu moi mé sau sic hon. Nhing 1oi tién tri cda
Men-dé-lé-ép “Dinh luat tuan hoan sé khong bi de doa pha va, ma chi c6 su bo sung va
phat trién” da c6 nhing bang ching tuyét voi.
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Bai SU BIEN DOI TUAN HOAN
CAU HINH ELECTRON NGUYEN TU
CUA CAC NGUYEN TO HOA HOC

Cau hinh electron nguyén t&r cta cac nguyén t6 hod hoc
c6 su bién déi tuan hoan khong ?

Mai lién hé gitta cdu hinh electron nguyén t&r voi tinh chat
cla cac nguyeén t6 trong chu ki va trong nhom A.

I - SU BIEN POI TUAN HOAN CAU HINH ELECTRON NGUYEN TU
CUA CAC NGUYEN TO

Bang dudi day cho biét cau hinh electron 16p ngoai cling cua nguyén tir cac
nguyén t6 nhom A.

Bang 5. Cau hinh electron I0p ngoai cling ctia nguyén tur cdc nguyén t6 nhom A

Nhém
1A 1A 1A IVA VA VIA VIIA VIIIA
Chu ki
1 H He
1s! 182
2 Li Be B © N (@) F Ne
2s! 252 2s22p!  2s%22p?2  2s22pd  2s22p*  2s22p5  2s22p6
3 Na Mg Al Si P S Cl Ar
3s! 3s2 3s23p!  3s23p2  3s23p3  3s23p*  3s23p®  3s23pb
4 K Ca Ga Ge As Se Br Kr
4s’ 4s2 4s24p!  4s24p?  4s24p3  4s24p*  4s24pS 4s24pb
5 Rb Sr In Sn Sb Te | Xe
5s! 552 5s25p!  5s25p2  5s25p3  5s25p*  5s25p5  5s25p6
6 Cs Ba TI Pb Bi Po At Rn
6s’ 6s2 6s26p!  6s%6p? 6s%6p3  6s26p*  6s26p5S  6s26pd
7 Fr Ra
7s! 752
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Xét cdu hinh electron nguyén tir cua cdc nguyén to trong bang 5 ta thiy :
Dau moi chu ki 1a nguyén t6 ¢6 cau hinh electron 16p ngoai ciing clia nguyén
tlr 1a ns!. Két thiic mdi chu ki 12 nguyén t6 c6 cau hinh electron 16p ngoai cling
clia nguyén tit 12 ns?np® (trir chu ki 1). Cau hinh electron 16p ngoai cling clia
nguyén tir cic nguyén t6 trong cing mot nhom A dugc lap di 1ap lai sau moi
chu Ki, ta néi rdng : Ching bién d6i mot cdch tuan hoan.

Nhu thé, su bién déi tuan hoan vé cau hinh electron 16p ngoai cling clia nguyén
tlr cdc nguyeén t6 khi dién tich hat nhan tang dan chinh 1a nguyén nhan cta su
bién déi tudn hoan tinh chat clia cic nguyén t6.

Il - CAU HiNH ELECTRON NGUYEN TU
CUA CAC NGUYEN TO NHOM A

1. Cau hinh electron 16p ngoai cung cua nguyén tir cac nguyén t6 nhém A

a) Nguyén tir cic nguyén to trong cung méot nhém A cb cung s6 electron 16p
ngoai ciing. Chinh su giong nhau vé cau hinh electron 16p ngoai cling cua
nguyén tu 1a nguyén nhan cta sy giong nhau vé tinh chat hod hoc cta céac
nguyén to trong cung mot nhém A.

b) S6 thi tu ctia nhom (IA, ITA...) cho biét s6 electron & 16p ngoai cung va
dong thoi ciing 1a so electron hod tri trong nguyén tir cua cic nguyén to do.

¢) Céc electron hoa tri cia cac nguyén t6 thuoc hai nhom IA, IIA 1a electron s,
cac nguyén td do la cac nguyén to s. Cac electron hoa tri ciia cic nguyén to
thuoc sau nhom A ti€p theo la cac electron s va p, cdc nguyén t6 do la cac
nguyén to p (trix He).

2. Mot s6 nhém A tiéu biéu

a) Nhom VIITA la nhom khi hi€ém, gom cac nguyén t6 : heli, neon, agon, kripton,
xenon va radon.
Nguyén tir cia cdc nguyén td trong nhom (trir heli) déu c6 8 electron & 16p ngoai
cling (cau hinh electron 16p ngoai ciing 1a ns>np®). P6 1a cau hinh electron
bén viing.
Hau hét cac khi hi€m déu khong tham gia cdc phan tGng hod hoc (trir mot s6
truong hop dac biét).  diéu kién thuong, cac khi hi€ém déu & trang thai khi va

phan tu chi gom mot nguyén ti.
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b) Nhom TA 1a nhom kim loai kiém gém cac nguyén t6 : liti, natri, kali, rubidi, xesi
(ngoai ra con c6 nguyén to phong xa franxi).
Nguyén tir cia cdc nguyén td kim loai kiém chi c6 1 electron & 16p ngoai cing
(cau hinh electron 16p ngoai cuing 1a ns'). Vi vay, trong c4c phan ting ho4 hoc,
nguyén tr cta ciac nguyén t6 kim loai kiém c6 khuynh huéng nhudng di
1 electron dé dat dén cau hinh electron bén viing ctia khi hi€ém. Do d6, trong céc
hop chat, ciac nguyén t6 kim loai kiém chi c6 hod tri 1.
Céc kim loai kiém 1a nhiing kim loai dién hinh, thudng c6 nhitng phan ting sau :
— Téac dung manh v6i oxi tao thanh cic oxit bazo tan trong nudc, thi du
Li,0, Na,O,...
— Tac dung manh vé6i nuéc & nhiét do thuong tao thanh hidro va hidroxit
kiém manh, thi du NaOH, KOH,...
— Téc dung vé6i cac phi kim khéac tao thanh mudi, thi du NaCl, K,S,...

¢) Nhom VIIA la nhom halogen, géom céc nguyén t6 : flo, clo, brom, iot
(ngoai ra con c6 nguyén t6 phong xa atatin).
Nguyén tlr ciia cac nguyén t6 halogen c6 7 electron & 16p ngoai cung (c&u hinh
electron 16p ngoai ciing 1a ns?np®). Vi vay, trong cic phan tng hod hoc,
céc nguyén tir halogen c¢6 khuynh huéng thu thém 1 electron dé dat dén cau hinh
electron bén viing cua khi hiém. Do d6, trong cdc hgp chat v6i nguyén to
kim loai, cic nguyén t6 halogen c6 hoa tri 1.
O dang don chét, cdc phan tir halogen gém hai nguyén tir : F,, Cl,, Br,, L,.
D6 1a nhitng phi kim dién hinh, thudng c6 nhitng phan tng sau :
— Tac dung véi kim loai cho cac mu6i nhu KBr, AlCl,,...
— Téac dung v6i hidro tao ra nhitng hop chat khi HF, HCI, HBr, HI ;
Trong dung dich nudc ching la nhitng axit.
— Hidroxit cua cdc halogen la nhitng axit, thi du : HCIO, HCIO;.
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BAI TAP

1.

Céac nguyén t6 thudc cung mét nhém A cé tinh chat hoa hoc tuong tu nhau, vi vo
nguyén t& clia cac nguyén té nhém A ¢

A. s0 electron nhu nhau.

B. s6 I6p electron nhu nhau.

C. s6 electron thudc I16p ngoai cung nhu nhau.

D. cung s6 electron s hay p.

Chon dap an dung.

. Su bién thién tinh chat clia cac nguyén t6 thudc chu ki sau dudc 1ap lai tuong tu nhu

chu ki trudc la do :

A. Su 1ap lai tinh chat kim loai clia cac nguyén t6 & chu ki sau so véi chu ki trudc.

B. Su |ap lai tinh chat phi kim cla cac nguyén t6 & chu ki sau so vGi chu ki truge.

C. Su lap lai cdu hinh electron I6p ngoai cung cla nguyén ti& cac nguyén t6 & chu ki
sau so VGi chu ki tru6c (6 ba chu ki dau).

D. Su lap lai tinh chat hoa hoc clia cac nguyén té G chu ki sau so véi chu ki trudc.

Chon dap an dung.

. Nhiing nguyén t6 thudéc nhém A nao |a cac nguyén t6 s, nguyén t6 p ? S6 electron

thudc 16p ngoai cung trong nguyén tlr clia cac nguyén t6 s va p khac nhau thé nao ?

. Nhiing nguyén t6 nao ding dau cac chu ki ? C&u hinh electron nguyén tir clla cac

nguyén t6 d6 c6 dac diém chung gi ?

. Nhiing nguyén t6 nao diing cudi cac chu ki ? Cau hinh electron ctia nguyén t clia cac

nguyén t6 d6 c6 dic diém chung gi ?

. M6t nguyén t6 & chu ki 3, nhém VIA trong bang tuén hoan cac nguyén t6 hoa hoc. Hdi :

a) Nguyén t& ciia nguyén t6 d6 c6 bao nhiéu electron 3 I6p electron ngoai cung ?
b) Cac electron ngoai cling nam & I6p electron th(r may ?

c) Viét cdu hinh electron nguyén tr clla nguyén t6 trén.

. M6t s6 nguyén t6 cd cau hinh electron clia nguyén ti nhu sau :

1522522p4 ; 1522522p3 ;
1522522p83s23p"t ; 1522522p83523pS.
a) Hay xac dinh sd electron hoa tri cla tling nguyén tu.

b) Hay xac dinh vi tri clia chdng (chu ki, nhém) trong bang tuan hoan cac nguyén té
hoa hoc.
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Bai SU BIEN POI TUAN HOAN TiNH CHAT
9 CUA CAC NGUYEN TO HOA HOC

DINH LUAT TUAN HOAN

Theo chiéu tang dién tich hat nhan cda nguyeén t&r cac nguyén t6 :
Tinh kim loai va phi kim cta cac nguyén t6 bién déi ra sao ?
Hoa tri ctia cac nguyeén t6 c6 thay déi theo quy luat nao khong ?
Thanh phan va tinh chat cia hop chét cac nguyén t6 bién doi
nhu thé nao ?

I - TINH KIM LOAI, TiNH PHI KIM

Tinh kim loai 1a tinh chdt cia mot nguyén t6 ma nguyén tr cia né dé mat
electron dé trd thanh ion duong. Nguyén tir cang dé mat electron, tinh kim loai
ctia nguyén t6 cang manh.

Tinh phi kim 1a tinh chit cia mot nguyén t6 ma nguyén ti cua né dé thu
electron dé trd thanh ion am. Nguyén tir cang dé thu electron thi tinh phi kim
clia nguyén t6 cang manh.

Ranh gi6i tuong dai gitra nguyén t6 kim loai, phi kim trong bang tuan hoan cac
nguyén t6 hod hoc (trang 37) dugc phan céch bang dudng dich dac in dam. Phia
phai la cdc nguyén t6 phi kim, phia trai la cic nguyén t6 kim loai.

1. Su bién doi tinh chat trong mét chu ki

Trong mot chu ki, theo chiéu ting dan cta dién tich hat nhan, tinh kim loai ctia
cdc nguyén to yéu dan, dong thoi tinh phi kim manh dan.

Thi du : Chu ki 3 bat dau tir nguyén t6 Na (Z = 11), [Ne]3s!, 12 mot kim loai
dién hinh. Réi 1an luot dén Mg (Z = 12), [Ne]3s2, 1a kim loai manh nhung hoat
dong kém natri. Al (Z = 13), [Ne]3s23p1, la mot kim loai nhung hidroxit da c6
tinh chat ludng tinh. Si (Z = 14), [Ne]3s23p? 1a mot phi kim. Tir P (Z = 15),
[Ne]3523>p3 dén S (Z = 16), [Ne]3523p4 tinh phi kim manh dan. Cl (Z = 17),
[Ne]3s23p>, 1a mot phi kim dién hinh, réi dén khi hiém Ar (Z = 18), [Ne]3s3p°.
Quy luat trén dugc lap lai d6i véi méi chu ki.
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C6 thé giai thich quy luat bién déi tinh chat trén theo ban kinh nguyén tir :
Trong mot chu ki, khi di tir trai sang phai, dién tich hat nhan tang dan nhung s6
16p electron clia nguyén tir cac nguyén t6 bang nhau, do d6 luc hit ctia hat nhan
vGi cdc electron 16p ngoai cuing tang 1én 1am cho ban kinh nguyén tir giam dan
(xem hinh 2.1), nén kha nang dé nhuong electron (dac trung cho tinh kim loai
ctia nguyén t6) giam dan, dong thoi kha nang thu electron (dac trung cho tinh
phi kim cta nguyén t6) tang dan.

IIA 1ITA IVA VA VIA  VIA

1A
U B 8 ¢ N 0

0,123 0,089 0,080 0,077 0,070 0,066 0,064

0,157 0,136 0,125 0,117 0,110 0,104 0,099

0,203 0,174 0,125 0,122 0,121 0,117 0,114

I E KKXKKX

0,216 0,191 0,150 0,140 0,140 0,137 0,133

m ugAnBu yupy ueq eno uep Buey ngIYyd

Chiéu gidm dan cla ban kinh nguyén tlr

Hinh 2.1. Ban kinh nguyén tir cia mét sé nguyén té (nm)
Trong méi chu ki, ban kinh nguyén t gidm ttr trai qua phai.
Trong méi nhém A, bén kinh nguyén ti tang theo chiéu tir trén xubng dudi.

2. Su bién doi tinh chat trong mot nhém A
Trong mot nhém A, theo chiéu tang cua dién tich hat nhan, tinh kim loai ctia céc
nguyén t6 manh dan, dong thoi tinh phi kim yéu dan.
Thi du :
Nhém IA gém cdc kim loai dién hinh : Tinh chat kim loai ting rd rét tir
Li (Z = 3), 1s22s! dén Cs (Z = 55), [Xe]6s! tic 1a kha nang mat electron
tang dan. Xesi 1a nguyén t6 kim loai manh nhat.
Nhém VIIA gom cdc phi kim dién hinh : Tinh phi kim giam dan tir
F (Z =9), 1s22s22p°> dén I (Z = 53), [Kr] 4d!05s25p°, tiic 12 kh4 nang thu thém
electron giam dan. Flo la nguyén t6 phi kim manh nhat.



Quy luat dé dugc lap lai d6i véi cac nhom A khac va duoc giai thich nhu sau :
Trong mot nhom A, theo chiéu tir trén xuéng dudi, dién tich hat nhan tang,
nhung dong thdi s6 16p electron cling ting lam ban kinh nguyén tir cic nguyén
t6 tang nhanh va chiém uvu thé hon nén kha nang nhuong electron cua cac
nguyén t6 cang tang lén — tinh kim loai tang va kha nang nhan electron cua cac
nguyén t6 giam — tinh phi kim giam.

Nguyén tit Cs ¢ ban kinh nguyén tlr I6n nhit nén dé nhuong electron hon ca,
n6 la kim loai manh nhét. Nguyén tit F ¢6 ban kinh nguyén tir nhd nhat nén dé
thu thém electron hon ca, n6 1a phi kim manh nhat.

3. b6 am dién

a) Khdi niém
D6 am dién cua moét nguyén tir dac trung cho kha nang hit electron cua
nguyén tir d6 khi hinh thanh lién két hoa hoc.
Nhu vay, do am dién ciia nguyén tir cang 16n thi tinh phi kim ctia n6é cang manh.
Nguoc lai, d0 am dién cua nguyén tu cang nho thi tinh kim loai ctia né
cang manh.

b) Bang dj am dién
Trong hod hoc, c6 nhiéu thang d6 am dién khac nhau do cdc tac gia tinh todn
trén nhitng co s6 khac nhau. Duéi day gidi thiéu bang gia tri do am dién do nha
hod hoc Pau-linh (Pauling) thiét lap nam 1932. Vi nguyén t6 flo la phi kim manh
nhat, Pau-linh quy uéc 1ay do am dién ctia n6 dé x4c dinh do am dién tuong doi
clia cac nguyeén tir nguyén t6 khac.

Hinh 2.2. Nha hoa hoc ngudi Mi Pau-linh (L.C. Pauling, 1901-1994)
gidi thudng Né-ben Hoé hoc nam 1954, giai thudng Né-ben Hoa binh nam 1962
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Bang 6. Gid tri d6 4m dién cua nguyén tir moét sé nguyén té nhom A
theo Pau-linh

Nhém
1A A A IVA VA VIA VIIA
Chu ki
H
L 2,20
2 Li Be B © N (0] F
0,98 1,57 2,04 2A55 3,04 3,44 3,98
3 Na Mg Al Si P S Cl
0,93 1,31 1,61 1,90 2,19 2,58 3,16
4 K Ca Ga Ge As Se Br
0,82 1,00 1,81 2,01 2,18 2,55 2,96
5 Rb Sr In Sn Sb Te 1
0,82 0,95 1,78 1,96 2,05 2.1 2,66
6 Cs Ba Tl Pb Bi Po At
0,79 0,89 1,62 2,33 2,02 2,0 2,2

Trong mot chu ki, khi di tir trdi sang phai theo chiéu tang cua dién tich hat nhan,
gia tri d0 am dién cla cdc nguyeén tir n6i chung tang dan.

Trong mot nhom A, khi di tir trén xudng dudi theo chiéu ting cua dién tich
hat nhan, gia tri d6 am dién cta cac nguyén tr ndi chung giam dan.

Quy luat bién d6i do am dién phi hop véi su bién d6i tinh kim loai, tinh phi kim
cua cac nguyén to trong mot chu ki va trong mot nhom A ma ta da xét & trén.

K&t luan : Tinh kim loai, tinh phi kim clia cdc nguyén t6 bién ddi tuan hoan theo
chiéu tang cua dién tich hat nhan.

Il - HOA TRI CUA CAC NGUYEN TO

Trong mot chu ki, di tir trdi sang phai, hod tri cao nhat clia cac nguyén to trong
hop chit véi oxi tang 1an lugt tir 1 dén 7, con hoa tri ctia cac phi kim trong hop
chat v6i hidro giam tir 4 dén 1.

Thi du, trong chu ki 3, ba nguyén t6 dau chu ki (Na, Mg, Al) tao thanh hop chat
oxit, trong d6 ching c6 hod tri lan luot 1a 1, 2, 3. Cac nguyén t6 ti€p theo
(Si, P, S, Cl) c6 hoa tri 1an luot 1a 4, 5, 6, 7 trong oxit cao nhat.
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Cac nguyén t6 phi kim Si, P, S, Cl tao duoc hop chat khi véi hidro, trong d6
ching c6 hoa tri 1an luot 4, 3, 2, 1.

D6i v6i cdc chu ki khdc, su bién déi hod tri clia cdc nguyén t6 ciing dién ra twong
tu (xem bang 7).

Bang 7. Su bién déi tudn hoan hod tri cua cdc nguyén té

S& thit tu

. 1A 1A A IVA VA VIA VIIA
nhém A

Na,0 MgO ALO, SO, PO, SO, CLO,

Hop chat vai oxi K,O Ca0 Ga0, GeO, As,0; SeO, Br0,

Hoa tri cao nhat

PR 1 2 3 4 5 6 7
vGi oxi
Hop chat khi SiH, PH; H,S HCI
véi hidro GeH, AsH, H,Se HBr
Hoa tri véi hidro 4 3 2 1

Il - OXIT VA HIDROXIT CUA CAC NGUYEN TO NHOM A THUOC
CUNG CHU Ki

Trong moét chu ki, di tir trdi sang phai theo chiéu tang cua dién tich hat nhan,
tinh bazo clia cdc oxit va hidroxit tuong ung yéu dan, dong thoi tinh axit cla
chiing manh dan.

Bédng 8. Su bién ddi tinh axit - bazo

Na,O MgO ALO, Sio, P,O, SO, CL,0,
Oxit Oxit Oxit Oxit Oxit Oxit Oxit
bazo bazd 186ng tinh axit axit axit axit
NaOH Mg(OH), Al(OH), H,SiO, H,PO, H,SO, HCIO,
Bazo Bazo Hidroxit Axit Axit Axit Axit
manh (kiém) yéu [uBng tinh yéu trung binh manh rat manh

Y

Tinh bazo yéu dén déng thdi tinh axit manh déan

Su bién déi tinh chit nhu thé duoc lap lai & cdc chu ki sau.
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IV - PINH LUAT TUAN HOAN

Trén co s& khao st su bién déi tuan hoan ctia céu hinh electron nguyén tir, ban
kinh nguyén tir, d6 am dién ctia nguyén tu, tinh kim loai va tinh phi kim cta cac
nguyén t6 hod hoc, thanh phan va tinh chat cac hop chat cua chiing, ta thdy tinh
chét ctia cdc nguyén t6 hoa hoc bién déi theo chiéu dién tich hat nhan ting,
nhung khong lién tuc ma tuan hoan.

Dinh luat tudn hoan vé céc nguyén t6 hod hoc dugc phat biéu nhu sau :

Tinh chat cua cic nguyén t6 va don chat, cling nhu thanh phan va tinh chit cta
céac hop chit tao nén tlr cac nguyén t6 d6 bién déi tuan hoan theo chiéu ting clua
dién tich hat nhan nguyén tu.

BAI TAP

1.

Trong mét chu ki, ban kinh nguyén ti cac nguyén té
A. tang theo chiéu tang dan cula dién tich hat nhan.

B. gidm theo chiéu tang dan cla dién tich hat nhan.
C. gidm theo chiéu tang cla tinh phi kim.

D. B va C déu dung.

Chon dap an ding nhét.

. Trong mét nhém A, ban kinh nguyén ti clia cac nguyén to :

A. tang theo chiéu tang cla dién tich hat nhan.
B. gidm theo chiéu tang clia dién tich hat nhan.
C. gidm theo chiéu gidm cla tinh kim loai.

D. Ava C déu dung.

Chon dap an ding nhat.

. Nhiing tinh chat nao sau day bién d8i tudn hoan ?

a) Hoa tri cao nhat véi oxi. d) Sé 16p electron.
b) Nguyén t& khoi. e) So electron trong nguyén tu.
c) S6 electron I6p ngoai cling.

. Cac nguyén t6 halogen dudc sdp x&p theo chiéu ban kinh nguyén t& gidm dan

(tir trai sang phai) nhu sau :

A. 1, Br, Cl, F. C.1,Br, F CL
B.F, Cl, Br, I. D.Br, I, Cl, F.
Chon dap an dung.
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5. Céac nguyén t6 cla chu ki 2 dudc sdp xép theo chiéu gia tri &6 am dién gidm dan
(tUr trai sang phai) nhu sau :
A.F, O, N, C, B, Be, Li.
B.Li,B,Be, N, C, F,O.
C.Be, Li,C,B,O,N, F.
D. N, O, F, Li, Be, B, C.
Chon dap an dung.

6. Oxit cao nhat cla 1 nguyén té R (ng véi cong thic RO,. Nguyén t6 R d6 1a
A. Magie. B. Nito. C. Cacbon. D. Photpho.
Chon dap an dung.
7. Theo quy luat bién d&i tinh chat don chat cla cac nguyén t6 trong bang tudn hoan thi
A. phi kim manh nhat la iot.
B. kim loai manh nhat 1a liti.
C. phi kim manh nhét Ia flo.
D. kim loai yéu nhét 1a xesi.
Chon dap an dung.
8. Viét cau hinh electron clia nguyén ti magie (Z = 12). D& dat dudc cau hinh electron ciia

nguyén tlr khi hi€m gan nhat trong bang tuan hoan, nguyén ti magie nhan hay nhudng
bao nhiéu electron ? Magie thé hién tinh chat kim loai hay phi kim ?

9. Viét cau hinh electron clia nguyén t luu huynh S (Z = 16). D& dat dudc cau hinh
electron clia nguyén t khi hiém gan nhat trong bang tuan hoan, nguyén ti luu huynh
nhan hay nhudng bao nhiéu electron ? Luu huynh thé hién tinh chat kim loai hay
phi kim ?

10. D6 4m dién clia mot nguyén tl 1a gi ? Gia tri d6 Am dién clia cac nguyén tl trong cac
nhém A bién déi nhu thé nao theo chiéu dién tich hat nhan tang ?

11. Nguyén t& nao trong bang tuan hoan cé gia tri d am dién 16n nhat ? Tai sao ?

12. Cho hai day chat sau :
Li,0O BeO B,0, CO, N,O,

CH, NH, H,0 HF

Xac dinh hoa tri clia cac nguyén t6 trong hop chat vGi oxi va véi hidro.
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Bai Y NGHIA CUA BANG TUAN HOAN
10 CAC NGUYEN TO HOA HOC

Vi tri cta mét nguyén t6 trong bang tuan hoan cho ta
cac thong tin gi vé nguyén t6 do ?

Nguoc lai, khi biét s6 hiéu nguyén tr cia mot nguyén t6 ta
6 thé suy ra vij tri ciia n6 trong bang tuan hoan duoc khong ?

I - QUAN HE GIUA VI TRi CUA NGUYEN TO
VA CAU TAO NGUYEN TU CUA NO

Biét vi tri cila mot nguyén td trong bang tuan hoan, c6 thé suy ra ciu tao nguyén
tir ctia nguyén t6 d6 va nguoc lai (xem so d6 sau) :

Vi tri cia mét nguyén té trong Cau tao nguyén tir
bang tuin hoan (6)

- S6 th( tu clia nguyén té P - S6 proton, s6 electron
- S6 th( tu clia chu ki - S6 16p electron
- S6 th(r tu clia nhém A - S6 electron I16p ngoai cung

Thi du 1. Biét nguyén t6 c6 s6 thit tu 12 19 thuoc chu ki 4, nhém IA, c6 thé
suy ra :

Nguyén tlr ciia nguyén t6 d6 c6 19 proton, 19 electron.

Nguyén tir d6 c¢6 4 16p electron (vi s6 16p electron bang s6 thi tu clia chu ki).
C6 1 electron & 16p ngoai cung (vi s6 electron 16p ngoai cling bang s6 thit tu clia
nhom A). D6 1a nguyén t6 kali.

Thi du 2. Biét cau hinh electron nguyén ti cia mot nguyén t6 1a 1s22s22p®3s23p*
c6 thé suy ra :

Tong s6 electron cuia nguyén tir d6 1a 16, vay nguyén t6 d6 chiém 6 thit 16 trong
bang tuan hoan (vi nguyén tir ¢ 16 electron, 16 proton, s6 don vi dién tich hat
nhan 1a 16, bang so6 thi tu clia nguyén t6 trong bang tudn hoan).

Nguyén t6 d6 thudc chu ki 3 (vi c6 3 16p electron), thuoc nhém VIA (vi co
6 electron 16p ngoai cung). D6 1a nguyén t6 luu huynh.
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Il - QUAN HE GIUA VI TRi VA TINH CHAT CUA NGUYEN TO

Biét vi tri cia mot nguyén t6 trong bang tuan hoan, ¢ thé suy ra nhiing tinh chat
hod hoc co ban ctia no :

— Tinh kim loai, tinh phi kim :

Cac nguyeén t6 & cac nhom IA, IIA, IIIA (trir hidro va bo) c¢6 tinh kim loai.
Cac nguyén t6 & cac nhom VA, VIA, VIIA (trr antimon, bitmut va poloni)
¢6 tinh phi kim.

— Hoa tri cao nhit cua nguyén t6 trong hgp chat véi oxi, hoa tri cia nguyén to
trong hop chat véi hidro.

— Cong thitc oxit cao nhat.

— Cong thic hop chat khi véi hidro (néu cd).

— Cong thic hidroxit tuong ing (néu cd) va tinh axit hay bazo cua ching.

Thi du : Nguyén t6 luu huynh & 6 tht 16, nhom VIA, chu ki 3. Suy ra :
luu huynh 12 phi kim.

Hod tri cao nhat v6i oxi 1a 6, cong thiic oxit cao nhat 1a SO;.

Hoad tri v6i hidro 1a 2, cong thitic hop chat khi v6i hidro 1a H,S.

SO, 1a oxit axit va H,SO, Ia axit manh.

Il - SO SANH TiNH CHAT HOA HOC CUA MOT NGUYEN TO
VOI CAC NGUYEN TO LAN CAN

Dua vao quy luat bién déi tinh chét ctia cic nguyén t6 trong bang tudn hoan c6
thé so sanh tinh chat hoa hoc clia mot nguyén t6 v6i cdc nguyén to lan can.
Thi du : So sanh tinh chat hoa hoc cua P (Z = 15) v6i Si (Z=14) va S (Z = 16),
v6i N (Z =7) va As (Z = 33).

Trong bang tuin hoan, cac nguyén t6 Si, P, S thudc cing mot chu ki. Néu xép
theo chiéu dién tich hat nhan ting dan ta duoc day Si, P, S. Trong chu ki, theo
chiéu dién tich hat nhan tang thi tinh phi kim tang. Vay, P c6 tinh phi kim yéu
hon S va manh hon Si.

Trong nhém VA, theo chiéu dién tich hat nhan tang dan, ta c6 day N, P, As, tinh
phi kim giam dan. P c6 tinh phi kim kém hon N va manh hon As.

Vay P c6 tinh phi kim y€u hon N va S, hidroxit ctia n6 1a H;PO, c6 tinh axit yéu
hon HNO; va H,SO,.
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BAI TAP

1.

S6 hiéu nguyén tr Z cla cac nguyén té X, A, M, Q 1an luct 12 6, 7, 20, 19.
Nhan xét nao sau day dung ?

A. X thuéc nhéom VA. C. M thuéc nhém IIB.
B. A, M thuéc nhém llA. D. Q thuéc nhém IA.

. S6 hiéu nguyén tlr Z clia cac nguyén t6 X, A, M, Q 1an luct |a 6, 7, 20, 19.

Nhan xét nao sau day dung ?
A. C& 4 nguyén t6 trén thudc 1 chu Ki. C. A, M thudc chu ki 3.
B. M, Q thudc chu ki 4. D. Q thuéc chu ki 3.

. Trong bang tuan hoan, nguyén t6 X c6 s6 thit tu 16, nguyén té X thudc

A. chu ki 3, nhom IVA. C. chu ki 3, nhém VIA.
B. chu ki 4, nhom VIA. D. chu ki 4, nhom llIA.
Chon dap an dung.

. Dua vao vi tri clla nguyén t6 Mg (Z = 12) trong bang tuan hoan,

a) Hay néu cac tinh chéat sau cla nguyén t6 :
Tinh kim loai hay tinh phi kim.
Ho4 tri cao nhat trong hgp chat véi oxi.
Codng thiic clia oxit cao nhét, cta hidroxit tuong Ung va tinh chat cda nd.
b) So sanh tinh chat hoa hoc clia nguyén t6 Mg (Z = 12) véi Na (Z = 11) va Al (Z = 13).

5. a) Dua vao vi tri clla nguyén t6 Br (Z = 35) trong bang tuan hoan, hdy néu cac tinh chat sau :

Tinh kim loai hay tinh phi kim.
Hoa tri cao nhat trong hop chat véi oxi va véi hidro.
Cong thiic hgp chat khi ctia brom véi hidro.
b) So sanh tinh chat hoa hoc clia Br véi Cl (Z = 17) va I (Z = 53).

. Dua vao quy luat bién déi tinh kim loai, tinh phi kim cla cac nguyén té trong bang

tuan hoan, hay tra 1i cac cau hdi sau :

a) Nguyén t6 nao la kim loai manh nhat ? Nguyén t6 nao 1a phi kim manh nhat ?

b) Cac nguyén t6 kim loai dugc phan bd & khu vuc nao trong bang tuan hoan ?

c) Cac nguyén té phi kim dudc phan b6 & khu vuc nao trong bang tuan hoan ?

d) Nhém n&o gém nhiing nguyén t& kim loai dién hinh ? Nhém nao gém hau hét nhiing
nguyén t6 phi kim dién hinh ?

e) Cac nguyén t6 khi hiém nam & khu vuc nao trong bang tuan hoan ?

Nguyén t6 atatin At (Z = 85) thudc chu ki 6, nhém VIIA. Hay du doan tinh chat hoa hoc
co ban cla nd va so sanh vGi cac nguyén t6 khac trong nhém.
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Bai LUYEN TAP :

11 BANG TUAN HOAN,
SU BIEN DOI TUAN HOAN
CAU HINH ELECTRON NGUYEN TU VA
TiNH CHAT CUA CAC NGUYEN TO HOA HOC

e Cung c6 kién thic vé : Cdu tao cua bang tuan hoan cac
nguyén t6 hoa hoc. Su bién déi tuan hoan cdu hinh electron
nguyén t& cta cac nguyén td, tinh kim loai, tinh phi kim,
ban kinh nguyen ta, do am dién, hoa tri va dinh luat tuan hoan.

e Ren luyén ki ning lam bai tap vé méi quan hé gita vi tri,
cdu tao nguyén t va tinh chat ctia nguyén t6.

A - KIEN THUC CAN NAM VUNG

1. Cau tao bang tuan hoan

a) Nguyén tdc sap xép cdc nguyén to trong bang tudn hoan
Céc nguyén t6 duoc sap xé€p theo chiéu tang dan ctia dién tich hat nhan.
Céc nguyén t6 ¢ cung so 16p electron trong nguyén tir dugc x&p thanh mot hang.
Cac nguyén t6 c6 so electron hod tri nhu nhau dugc x&p thanh mot cot.

b) O nguyén té : Mbi nguyén t6 xép vao mot 0.

¢) Chu ki
Mbi hang 1a 1 chu ki.
Bang c6 7 chu ki : 3 chu ki nho (chu ki 1, 2, 3) va 4 chu ki 16n (chu ki 4, 5, 6, 7).
Nguyén tlr cac nguyén t6 thuoc mot chu ki ¢6 s6 16p electron nhu nhau.
S6 thit tu ctia chu ki bang s6 16p electron ciia nguyén tir cic nguyén to trong
chu ki dé.

d) Cac nhom A (tir TA dén VIITA) gom cdc nguyén t6 & chu ki nho va chu ki 16n.
Céac nguyén t6 nhom IA, IIA la nguyén t6 s, cic nguyén to tr nhoém IIIA dén
VIIIA la nguyén to p.

Céc nhoém B (tir ITIB dén VIIIB r6i IB va IIB theo chiéu tir trdi sang phai trong bang
hé thong tudn hoan) chi gébm céc nguyén t6 & chu ki 16n. Cdc nguyén t6 thudc
nhom B 1a cac nguyén t6 d va f.

52



2. Su bién déi tuan hoan

a) Cdu hinh electron cua nguyén tu
S6 electron 16p ngoai cling cua nguyén tr cic nguyén t6 & moéi chu ki tang
tr 1 dén 8 thudc cac nhém tir IA dén VIIIA. Ciu hinh electron nguyén tu cta
cac nguyén t6 bién doi tuan hoan.

b) Su bién doi tudn hodn tinh kim loai, tinh phi kim, ban kinh nguyén tir va
gid tri do am dién cua cdc nguyén to ddoc tom tat trong bdng sau :

Chu ki
Nhom A s a g2
N Ban kinh nguyén tu

[N} <
= s Tinh kim loai
el 8 S| E
o E|X
E S :g_ < Gia tri do am dién
E|€ Sle >
X | = =.c i i ki
z S :E = Tinh phi kim
m O

A\ 4

Cha thich : Chiéu mdi tén la chiéu tang.

3. Pinh luat tuan hoan
Tinh chat cta cdc nguyén t6 va don chat, cling nhu thanh phan va tinh chat cua
céc hop chat tao nén tir cdc nguyén t6 d6 bién doi tudn hoan theo chiéu ting clia
dién tich hat nhan nguyén tu.

B - BAI TAP

1. a) Can c vao dau ma ngudi ta xép cac nguyén té thanh chu ki, nhém ?
b) Thé nao la chu ki ? Bang tuan hoan ¢ bao nhiéu chu ki nhd, bao nhiéu chu ki I6n ?
Méi chu ki c6 bao nhiéu nguyén té ?

2. Tim cau sai trong nhiing cau dudi day :
A. Trong chu ki, cac nguyén t6 duoc xép theo chiéu dién tich hat nhan tang dan.
B. Trong chu ki, cac nguyén t6 dugc x&p theo chiéu s hiéu nguyén tr tang dan.
C. Nguyén t clia cac nguyén té trong ciing mét chu ki ¢ s6 electron bang nhau.
D. Chu ki thudng bat dau Ia mét kim loai kiém, két thic 1a mét khi hiém (trir chu ki 1 va
chu ki 7 chua hoan thanh).
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. Tu trai sang phai trong mét chu ki, tai sao ban kinh nguyén t&r cac nguyén té gidm thi
tinh kim loai gidm, tinh phi kim tang ?

. Trong bang tuan hoan, cac nhém A nao gém hau hét cac nguyén té kim loai, nhém A
nao gdm hau hét cac nguyén té phi kim, nhém A nao gém cac nguyén t& khi hiém ?
Dic diém s6 electron 16p ngoai cling clia cac nguyén ti trong cac nhém trén.

. Téng s6 hat proton, notron, electron clia nguyén t& clia mét nguyén t6 thudc nhém VIIA
la 28.

a) Tinh nguyén t{ khéi.

b) Viét cdu hinh electron nguyén t& clia nguyén t6 do.

. M6t nguyén t6 thudc chu ki 3, nhdm VIA trong bang tuan hoan.

a) Nguyén ti clia nguyén t6 d6 c6 bao nhiéu electron G 16p electron ngoai cling ?
b) Lép electron ngoai cung 1a I6p electron thd may ?

c) Viét s6 electron & tling 16p electron.

. Oxit cao nhat clia mét nguyén t6 1& RO, trong hgp chét clia né véi hidro c6 5,88% H
vé khéi lugng. Xac dinh nguyén ti khéi cla nguyén té do.

. Hdp chat khi véi hidro clia mot nguyén t6 1a RH,. Oxit cao nhat clia n6 chita 53,3% oxi
vé khéi lugng. Tim nguyén ti khéi clia nguyén t6 do.

. Khi cho 0,6 g mét kim loai nhém IIA tac dung véi nuéc tao ra 0,336 lit khi hidro (& diéu
kién tiéu chuén). Xac dinh kim loai dé.
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h WIENREGED
HOA HOTC

Vi sao nguyén tir cic nguyén té (trir khi hiém) c6 xu huong
lién két voi nhau tao thanh phan tir hay tinh thé ?

C6 may loai lién két hoa hoc ?
Céc nguyén tit lién két voi nhau nhir thé nao ?

C6 thé€ hi€u mot céach don gian, lién két hod hoc la su két hop gida cédc
nguyén tir dé tao thanh phan tir hay tinh thé. Khi tao thanh lién két hoa hoc,
nguyén tir thuoéng co xu hudng dat toi cdu hinh electron bén viing cua
khi hiém vdi 8 electron (cia heli vdi 2 electron) & Iop ngoai cung ().
M6 hinh dac clda céac phéan tir

-

(1) P6 12 noi dung clia quy tic bat tir. SEl




Baz LIEN KET ION - TINH THE ION

lon la gi 2 Khi nao nguyén tir bién thanh ion ? C6 may loai ion ?
Lien két ion duoc hinh thanh nhu thé nao ? Lién két ion
anh hudng nhu thé nao dén tinh chat cia cac hop chat ion ?

I - SU HINH THANH ION, CATION, ANION

1. Ion, cation, anion

a) Nguyén tlr trung hoa vé dién. Khi nguyén tir nhudng hay nhén electron, né trg
thanh phan t& mang dién goi la ion.

b) Trong céc phan ting hoa hoc, dé dat cdu hinh electron bén ctia khi hiém

(I6p ngoai cung c6 8 electron hay 2 electron ¢ heli) nguyén t kim loai ¢
khuynh huéng nhudng electron cho nguyén tir cdc nguyén t6 khac dé trd thanh
ion duong, goi 1a cation.
Thidu I : Sy tao thanh ion Li* tir nguyén tir Li (Z = 3). Cau hinh electron ctua
Li 1a 1s22s! hay viét theo 16p (2, 1). Nguyén tir Li dé nhuong 1 electron & 16p
ngoai ciing (1s22s') trg thanh ion duong (hay cation) Li* (1s2). C6 thé biéu dién
qué trinh trén bing phuong trinh sau :

®) — ® -

Li (2,1) Li* (2)
Li — Lit+e

Thi du 2 : Cic nguyén tir kim loai, 16p ngoai cung c6 1, 2, 3 electron déu
dé& nhuong electron dé try thanh ion duong.

Na —> Nat + e
Mg — Mg* + 2e
Al — APt + 3e

Cac cation kim loai dugc goi theo tén kim loai. Thi du, Na* goi la cation natri.
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¢) Trong cdc phan tng hod hoc, dé dat cdu hinh electron bén cua khi hi€m,
nguyén ti phi kim c6 khuynh huéng nhan electron tir nguyén tir cic nguyén to
khac tré thanh ion am, goi la anion.
Thidu I : Su tao thanh ion florua (F~) tr nguyén tit F (Z = 9).
C4u hinh electron ctia nguyén tit F 1a 1s%2s22p> hay (2, 7), 16p ngoai cling
c6 7 electron dé nhan thém 1 electron trd thanh ion am (hay anion) florua (F ),
1522s22p® hay (2, 8).

C6 thé biéu dién qua trinh trén bing phuong trinh sau :

©} - — {©®

F(2,7) F~(2,8)

F + le — F~
Thi du 2 : Nhitng nguyén tit phi kim 16p ngoai cling c6 5, 6, 7 electron (ns’np?,

ns’np* hay ns’np°) c6 kha nang nhan thém 3, 2 hay 1 electron dé tré thanh ion am
(hay anion).

Cl + le — ClI-
0 + 2e —> 0>~
Céc anion phi kim duoc goi theo tén goc axit (trir O~ goi 12 anion oxit).

Thi du : F~ goi la anion florua.

2. Ion don nguyén tir va ion da nguyén tir

a) ITon don nguyén tir 1a c4c ion tao nén tir mot nguyén ti. Thi du : cation Lit*, Na™,
Mg2*, AI3* va anion F~, S%~.

b) Ton da nguyén tir 1a nhitng nhém nguyén tir mang dién tich duong hay am.

Thi du : cation amoni NHJ , anion hidroxit OH™, anion sunfat SO%‘.
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Il - SU TAO THANH LIEN KET ION
Dé hiéu duoc su tao thanh lién két ion, ta xét phan ing clia natri véi clo :
Nguyén tir Na (1s22s22p3s') nhuong 1 electron cho nguyén tit Cl
(1s%2s22p%3s%3p°) dé bién ddi thanh cation Nat (1s22s22p®), dong thoi
nguyén tir clo nhan 1 electron ctia nguyén tr Na dé€ bién déi thanh anion
Cl~ (1522522p%3s23p°), c6 thé biéu dién qud trinh trén nhu sau :

a(2,8,1) 1(2,8,7)

Na* (2, 8) ~(2,8,8)

Na + Cl —> Na' + CI”

Hai ion dugc tao thanh mang dién tich ngugc ddu hdt nhau bang luc ht
tinh dién, tao nén phan tir NaCl :

Na* + CI= —— Na(Cl
Lién két giita cation Na* va anion CI~ 1a lién két ion.

Vay, lién két ion la lién két dugc hinh thanh bai luc hit tinh dién gitta cac ion
mang dién tich trai dau.

Phan tng hod hoc trén c6 thé dugc biéu dién bang phuong trinh hoa hoc sau :
2 x le

2Na+Cl, —> 2Na'Cl-

Il - TINH THE ION
1. Tinh thé NaCl

thé ran, NaCl t6n tai du6i dang tinh thé ion. Trong mang tinh thé NaCl,
cdc ion Na* va CI~ duoc phan bd luan phién déu dan trén céc dinh clia cdc hinh
lap phuong nho6. Xung quanh mdi ion déu c¢6 6 ion nguoc ddu gan nhat
(xem hinh 3.1).
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Na*

Hinh 3.1. M6 hinh tinh thé natri clorua NaCl

2. Tinh chat chung ctua hop chat ion
Tinh thé ion rdt bén vitng vi luc hit tinh dién giita cdc ion nguoc ddu trong
tinh thé ion rat 16n. Cdc hop chat ion déu kh4 ran, khé bay hoi, khé néng chay.
Thi du : Nhiét d0 néng chay ctia NaCl 1a 800 °C, cua MgO 1a 2800 °C.
Céc hogp chét ion thudng tan nhiéu trong nudc. Khi ndng chay va khi hoa tan
trong nudc, chiing dan dién, con & trang thai ran thi khong dan dién.

BAI TAP
1. Lién két hoa hoc trong NaCl dugc hinh thanh la do

A. hai hat nhan nguyén t(r hat electron rat manh.

B. mdi nguyén t&r Na va Cl gép chung 1 electron.

C. mdi nguyén tir d6 nhudng ho&c thu electron dé trd thanh cac ion trai ddu hat nhau.
D. Na Na* + e ; Cl + e ClI- ; Na* + CI NaCl.

Chon dap an dung nhat.

2. Mudi an & thé ran la
A. cac phan t&r NaCl.
B. cacion Na*va CI.

C. cac tinh thé hinh 1ap phuong, trong d6 cac ion Na* va CI~ dudc phan bé luan phién
déu dan trén méi dinh.
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D. cé4c tinh thé hinh lap phuong, trong d6 cac ion Na* va CI- dudc phan bé luan phién
déu dan thanh tiing phan t riéng ré.
Chon dap an dung nhat.

. a) Viét cau hinh electron clia cation liti (Li*) va anion oxit (0%).
b) Nhiing dién tich & ion Li* va 02~ do dau ma c6 ?

c) Nguyén t& khi hi€m nao cé cau hinh electron giéng Li* va nguyén t& khi hiém nao
c6 cau hinh electron giéng 0%~ ?

d) Vi sao 1 nguyén tr oxi két hop dugc vGi 2 nguyén ti liti ?

. Xéac dinh sé proton, notron, electron trong cac nguyén tlr va ion sau :

a) ﬁH*, YA, 2o, Yre®,

32q2— 27 A3+
: 13S '13A| .

40 2+
b) ©Ca
. So sanh sé electron trong cac cation sau : Na*, Mg2*, Al3*.

. Trong cac hop chat sau day, chat nao chira ion da nguyén tir ? K& tén céac ion da
nguyén tir do.

a) H3PO, ; d) K;SO, ;
b) NH,NO, ; e) NH,Cl ;
c) KClI; g) Ca(OH),.
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Bai LIEN KET CONG HOA TRI

Su hinh thanh lién két cong hoa tri trong phan tir don chat
va hop chat nhu thé nao ?

Su phan cuc trong lién két cong hoa tri nhu thé nao ?

Phan loai cac loai lién két hoa hoc theo hiéu do am dién.

| - SU HINH THANH LIEN KET CONG HOA TRI

1. Lién két cong hoa tri hinh thanh giira cac nguyén tir giong nhau.
Su hinh thanh don chit

a) Su hinh thanh phdn ti hidro (H,)

Nguyeén tit H (Z = 1) c6 c4u hinh electron 1a 1s!, hai nguyén tit H lién két v6i
nhau bang cdch moéi nguyén to H gép 1 electron tao thanh mot céap electron
chung trong phan tir H,. Nhu thé trong phan tir H,, méi nguyeén tir H c6 2 elec-
tron, giong cau hinh electron bén viing cta khi hi€m heli :

H+H — ;H:H

M6i chdm bén ki hiéu nguyén t6 bi€u dién mot electron & 16p ngoai cling.

H : H dugc goi 1a cong thiic electron, thay hai chdm bang 1 gach, ta c6 H — H
goi 12 cong thiic cau tao. Gitta 2 nguyén tit hidro c6 1 cap electron lién két biéu
thi bang mot gach (-), d6 1a lién két don.

b) Su hinh thanh phdn ti nito (N,)

CAu hinh electron ctia N (Z = 7) 1s?2s?2p>, ¢6 5 electron & 16p ngoai cling.
Trong phan tir nito N,, d€ dat cdu hinh electron ciia nguyén tir khi hi€m gan nhat
(Ne), moi nguyén tu nito phai gép chung 3 electron.

N + N —> ; N N: ; N N
Cong thikc electron Cong thikc cdu tao

Hai nguyén tir N lién két v6i nhau bang 3 cap electron lién két biéu thi bing ba
gach (=), d6 la lién két ba. Lién két ba nay bén nén & nhiét do thuong,
khi nito kém hoat dong ho4 hoc.
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Lién két duoc hinh thanh trong phan tir H,, N, vira trinh bay & trén la lién két
cong ho4 tri.
Lién két cong hod tri 1a lién két dugc tao nén giita hai nguyén tir baing mot hay
nhiéu cap electron chung.
MOoi cap electron chung tao nén mot lién két cong hoa tri.
Céc phan tir Hy, N, tao nén tir hai nguyén tit ciia cing mot nguyén t6 (c6 do am
dién nhu nhau), nén cac cap electron chung khong bi hit 1éch vé phia nguyén tir nao.
Do d6, lién két trong cac phan tir d6 khong bi phan cuc. D6 1a lién két cong hoa
tri khong cuc.

2. Lién két gitta cac nguyén tir khac nhau. Su hinh thanh hop chat

a) Su hinh thanh phdn tu hidro clorua (HCI)
Trong phén tir hidro clorua, méi nguyén tir (H va Cl) gép 1 electron tao thanh
1 cap electron chung dé tao nén mot lién két cong ho tri. Do am dién cia clo
12 3,16 16n hon do 4m dién ctia hidro 1a 2,20 nén cap electron lién két bi léch vé
phia clo, lién két cong hoa tri nay bi phan cuc.

H + -Cl: —>; H Cl: H Cl

Cong thikc electron Cong thitc cdu tao
Trong cong thic electron cuia phan tir ¢6 cuc, ngudi ta dat cap electron chung
léch vé phia ki hiéu ctia nguyén tir ¢6 do am dién 16n hon. Thi du :
H :Cl
Lién két cong hoa tri trong d6 cap electron chung bi léch vé phia mot nguyén tir
dugc goi 1a lién két cong hod tri ¢6 cuc hay lién két cong hoa tri phan cuc.
b) Su hinh thanh phén tit khi cacbon dioxit (CO,) (cé cdu tao thang'V) :

CAu hinh electron clia C (Z = 6) 1a 1s*2s?2p? hay (2, 4), nguyén tit cacbon c6
4 electron ¢ 16p ngoai cung.

C4u hinh electron ctia O (Z = 8) 1a 1s?2s?2p* hay (2, 6), nguyén tif oxi c6
6 electron & 16p ngoai cung.

Trong phan tir CO,, nguyén tit C 6 giita 2 nguyén tir O va nguyén tit C g6p chung
v6i méi nguyén tir O hai electron, méi nguyén tir O gép chung véi nguyén tir C
hai electron tao ra 2 lién két doi. Ta c6 :

C +2:00 —> G@ eb . :0:: C ::0: ; 0=C=0
Cong thikc electron Cong thikc cdu tao

() Phan tir H,O va NH; ¢6 cdu tao géc (xem bai doc thém trang 67).
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Nhu vay, theo cong thic electron, méi nguyén td C hay O déu cb
8 electron ¢ 16p ngoai cung, dat cdu hinh bén viing cua khi hiém. D6 am dién
ctia oxi (3,44) 16n hon do am dién cua C (2,55) nén cap electron chung léch vé
phia oxi. Lién két gifta nguyén tir oxi va cacbon 1a phan cuc, nhung phan tir CO,
cau tao thang nén hai lién két doi phan cuc (C = O) triét tiéu nhau, két qua 1a
phan tir nay khong bi phan cuc.

Tinh chat cua cac chat cé lién két cong hoa tri

Cdc chat ma phan i chi c6 lién két cong hod tri ¢6 thé 1a chat ran nhu dudng,
Iuu huynh, iot... C6 thé 1a chét 1ong nhu : nude, ancol... hodc chat khi nhu khi
cacbonic, clo, hidro,... Cac chat c¢6 cuc nhu etanol (ruou etylic), duong,...
tan nhi€u trong dung moi c¢6 cuc nhu nude. Phan 16n cdc chdt khong cuc nhu
luu huynh, iot, cac chat hitu co khong cuc tan trong dung moi khong cuc nhu
benzen, cacbon tetraclorua...

No6i chung, céc chat chi c6 lién két cong hod tri khong cuc khong dan dién & moi
trang thai.

Il - PO AM DIEN VA LIEN KET HOA HOC

1.

Quan hé giira lién két cong hoa tri khong cuc, lién két cong hoa tri
6 cuc va lién két ion

Trong phan tlr, néu cap electron chung & giita 2 nguyén tu, ta cé lién két cong
hod tri khong cuc. Néu cap electron chung léch vé mot phia cia mot nguyén ti
thi do6 1a lién két cong hod tri ¢6 cuc. Néu cap electron chung chuyén vé mot
nguyén tir, ta s& c6 lién két ion. Nhu vay, lién két ion ¢6 thé duoc coi 1a trudng
hop riéng cuta lién két cong hoa tri.

. Hiéu d6 am dién va lién két hoa hoc

Dé danh gia loai lién két trong phan tir hop chat, ngudi ta c¢6 thé dua vao
hiéu do am dién. Nguoi ta phan loai mot cach tuong doi loai lién két hoa hoc
theo quy u6c kinh nghiém dua vio thang do am dién ctia Pau-linh nhu sau‘V :

Hiéu do am dién Loai lién két
tr0,0 dén < 0,4 Lién két cong hoa tri khéng cuc
tr0,4 dén < 1,7

Lién két cong hoa tri c6 cuc

21,7 Lién két ion

() Hiéu do am dién chi cho ta du doan vé mat Ii thuyét loai lién két hod hoc trong phan ti.
Du doén nay con phai dugc xac minh do ding din boi nhiéu phuong phap thuc nghiém khéc.
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Thi du : Trong NaCl, hiéu do am dién cta Cl va Na la : 3,16 — 0,93 = 2,23.
Vay, lién két gitra Na va Cl 1a lién két ion.

Trong phan ta HCI, hiéu do am dién cua Cl va H 1a : 3,16 — 2,20 = 0,96.
Vay, lién két gitta H va Cl 1a lién két cong hoa tri cé cuc.

BAI TAP

1.

Chon cau dung nhat vé lién két cdng hoa tri.

Lién két cong hoa tri 1a lién két

A. gilta cac phi kim véi nhau.

B. trong d6 cap electron chung bi 1éch vé mét nguyén t.

C. dugc hinh thanh do su dlng chung electron cla 2 nguyén ti khac nhau.
D. dudgc tao nén gilta 2 nguyén t& bang mét hay nhiéu cap electron chung.

. Chon cau dung trong cac cau sau :

A. Trong lién két cong hoa tri, cap electron I&éch vé phia nguyén tir c6 d6 am dién nho hon.
B. Lién két cong hoa tri c6 cuc dudc tao thanh gitta 2 nguyén tir c6 hiéu dé am dién tir
0,4 dén nho hon 1,7.

C.\ Lién két cong hoa tri khéng cuc dudc tao nén tir cac nguyén ti khac han nhau
vé tinh chéat hoa hoc.

D. Hiéu d6 am dién gitra 2 nguyén t&r I6n thi phan t phan cuc yéu.

. D6 am dién clia mot nguyén t& dac trung cho

A. kha nang hut electron ctia nguyén ti d6 khi hinh thanh lién két hoa hoc.
B. khd nang nhudng electron clia nguyén ti dé cho nguyén ti khéac.

C. kha nang tham gia phan (ing manh hay yéu cla nguyén t& do.

D. kha nang nhudng proton ctia nguyén t& d6 cho nguyén ti khac.

Chon dap an dung.

. Th& nao 1a lién két ion, lién két cong hoa tri khéng cuc, lién két cong hoa tri c6 cuc ?

Cho thi du minh hoa.

. Dua vao hiéu dé am dién cla cac nguyén t6, hay cho biét loai lién két trong cac chat

sau day : AICl;, CaCl,, CaS, Al,S,.
(L&y gia tri d6 am dién cla cac nguyén t6 & bang 6, trang 45.)

. Viét cong thic electron va cong thic cdu tao clia cac phan ti sau :

Cl,, CH,, C,H,, C,H,, NH,.

. X, A, Z la nhiing nguyén t6 c6 s6 don vi dién tich hat nhan 14 9, 19, 8.

a) Viét cau hinh electron nguyén tir clia cac nguyén té do.
b) Du doan lién két hoa hoc c6 thé co gilta cac cap X va A, Ava Z, X va Z.
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Bai doc thém

1. SUXEN PHU CAC OBITAN NGUYEN TU
SU LAT HOA CAC OBITAN NGUYEN TU

I - SUXEN PHU CAC OBITAN NGUYEN TU

Theo quan diém hién dai, khi 2 nguyén ti lai gan nhau, néu xac sudt tim thay electron
& gitra 2 nguyeén tir do tang lén thi co lien két hoa hoc, néu né bang khong thi khong co
lien két hoa hoc.

Dé gidi thich sy tao thanh lién két hoa hoc noi trén, nguoi ta dua ra khdi niém sy xen
phu cac obitan nguyén ti. Co hai kiéu xen ph :

— Xen pht truc : Su xen phu xdy ra trén truc néi gira hai hat nhan nguyén t. Su xen phua
nay tao ra lien két o (xich ma).

Thi du : Su xen phu truc gitta 2 obitan s cta 2 nguyén t& hidro tao lién két o trong
phan tr H,.

1s 1s Su xen phU clia 2 obitan 1s
cla hai nguyén t{ hidro

— Xen pha bén : Sy xen phd thyc hién & hai bén truc néi gitra hai hat nhan nguyén td.
Su xen phd nay tao ra lien két T (pi).

Thi du : Xen phi bén trong phan tir C,H,,.

(@]
all=a
(@]

Su xen phu truc gitta hai nguyén t 16n hon xen phu bén nén lién két o bén hon
lien két .
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Il - SULAI HOA CAC OBITAN NGUYEN TU

Trong thuc t€, cac nguyen ti lien két cong hoa tri voi nhau trong phan t&r khong chi nam
tréen mot duong thang ma con phan b trén mit phing va trong khong gian. Dé gidi thich
duoc lién két trong cac phan t do, Pau-linh 1a nguoi dau tién dua ra khai niéem su
lai hod céc obitan nguyén tu.

Su lai hoa cac obitan nguyeén ti 1a su t6 hop (tron 1an) mot sé obitan nguyén ti trong mot
nguyén tir dé dugc timg dy obitan lai hoa giong nhau nhung dinh huéng khac nhau trong
khong gian. Cac obitan tham gia lai hoa phai cé nang luong khong khac nhau nhiéu.

Thidu 1 : Lai hod thang sp trong phan tr BeH,.

P ikt r
1AOs lai hoa véi 1AOp 2A0 lai hoa sp Phan tir BeH,

1AOs lai hoa vGi 2A0p 3AO0 lai hoa sp? Phan ti BF4

Thi du 2 : Lai hoa sp? trong phan tir BF,.

1AOs lai hoa véi 3A0p 4AO0 lai hoa sp® Phéan t CH,
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Thi du 3 : Lai hoa sp? trong phan t&r CH,.

Viéc chon dang lai hod nao dé gidi thich su lién két trong phan ti tuy thudc vao cau tric
hinh hoc thuc nghiém cta phan ti. Thi du, phan t&r metan CH, c6 cau tric ti dién,
ta chon 4 AO lai hoa sp? ctia nguyén tr cacbon dé gidi thich sy xen pha truc caa chang
voi 4AOs cla 4 nguyén ti H tao ra 4 lién két o trong phan t& metan véi goc lién két
109°28'". Con trong phan tir BeF, c6 cau tric tam giac déu, ta lai phéi chon lai hoa sp?
dé giai thich goc lien két trong phan tr do 1a 120° ...

Obitan lai hod chi xen pht truc dé tao lién két c.

§ 2. SUTAO THANH PHAN TU H,0, NH, (c6 cau tao géc)

[ - PHAN TUNUOC %Q)hl'fc electron Céng thic cau tao
o Pay

Hinh 3.2. M6 hinh réng (a) va dic (b) clia phan tir nuéc

Cdu hinh electron cua nguyén t&¢ H la 1s', cia nguyén t¢ O la 1s%2s22p%.
Khi tao thanh phan t&r H,O, mdi nguyén tir H gop chung 1 electron véi nguyén tir O va
nguyén t&r O gop chung 1 electron voi mdi nguyén tir H dé tao ra hai lién két cong hoa

tri O—H, goc thuc nghiém la 105°. Do am dién ctia O (3,44) I6n hon do am dién cia H

(2,20) nén lién két O—H bi phan cuc. Két qua la phan t&r H,O bi phan cuc.



Il - PHAN TU

Cbng thdc electron Céng thic cau tao
AMONIAC
N - (NH,)
H**H
H

Hinh 3.3. M6 hinh réng (a) va dac (b) cUa phan tir amoniac

Cdu hinh electron cta nguyén ta N la 1s?2s22p3, cia nguyén tr H 1a 1s'. Khi hinh thanh
phan t&r NH,, nguyén tir N gép chung véi moi nguyén tir H 1 electron va méi nguyén tir H
gop chung voi nguyén ta N 1 electron tao ra 3 lién két cong hoa tri N—H, goc thuc
nghiém la 107°. D6 am dién cta N (3,04) Ion hon do am dién cta H (2,20) nén lién két
N—H bi phan cyc. Két qua la phan t&r NH, bi phan cyc.

Phan tr c6 cuc hay khong co cuc khong nhing phu thuoc vao hiéu do am dién clia cac
nguyén t&r ma con phu thudc vao goc lién két trong phan t&r do.
Khi khong can noi dén cdu tao khong gian ctia phan tt, ta c6 thé viét cong thic cdu tao

ctia H,O va NH, trén mit phang don gian nhu sau :

H O H H N H



Bai TINH THE NGUYEN TU
14 VA TINH THE PHAN TU

Thé nao la tinh thé nguyeén t, tinh thé phan t ?
Tinh chat chung cua tinh thé nguyeén t, tinh thé phan t.

I - TINH THE NGUYEN TU

1. Tinh thé nguyén tur
Tinh thé nguyén t ciu tao tir nhitng nguyén tir duoc sap x&ép mot cach déu din,
theo mot trat tu nhat dinh trong khong gian tao thanh mot mang tinh thé.  céc
diém niit ciia mang tinh thé 1a nhitng nguyén tir lién két véi nhau bing cac lién
két cong hoa tri.
Kim cuong, mot dang thi hinh ctia cacbon, thudc loai tinh thé nguyén tir.
Nguyén tlt cacbon c6 4 electron ngoai cuing. Trong tinh thé kim cwong, mdi
nguyén tir cacbon lién két v4i 4 nguyén tlr cacbon lan can gan nhat bang 4 cap
electron chung, d6 1a 4 lién két cong hod tri. Cdc nguyén tlr cacbon nay nam trén
4 dinh cia mot ti dién déu (hinh 3.4).

a) ‘ b)

7 \
’
’
’

1
4 1
i
/
4 y/
e
! \
————
\ ! ~
\ ! _-"
N -

\
\
\

Hinh 3.4. M6 hinh c&u truc tinh thé kim cuong
a) Su sdp xép tur dién cla bén nguyén tir C
xung quanh nguyén tix C trung tdm & kim cuong
b) Tinh thé€ kim ¢ ong
2. Tinh chat chung cua tinh thé nguyén tir

Luc lién két cong hod tri trong tinh thé nguyén tir rat 16n. Vi vay, tinh thé
nguyén tir bén viing, rat cing, nhiét do néng chay va nhiét do soi kha cao.
Kim cuong c6 do ciing 16n nhat so véi céc tinh thé da biét nén duoc quy udc c6
do ciing 12 10 don vi. D6 1a don vi dé so sanh do ciing ctia cac chat.
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Il - TINH THE PHAN TU

1.

Tinh thé phan tir
Tinh thé phan tir ciu tao tir nhitng phan tir duoc
sdp x€p mot cach déu dan, theo mot trat tu nhat
dinh trong khong gian, tao thanh mdt mang tinh
thé.  cac diém nit cha mang tinh thé 1a nhiing
phan tir lién két v6i nhau bang luc tuong tac yéu
gitta cac phan tu.
Phan 16n cédc chat hitu co, cac don chat phi kim
& nhiét do thap déu két tinh thanh mang ludi tinh
thé phan tir (phan tit c6 thé gdm mot nguyén tix
nhu cédc khi hi€m, hoac nhiéu nguyén tir nhu cac
halogen, O,, N,, H,, H,0, H,S, CO,...). Thi du, Hinh 3.5.
. 2. < . 2 R N . M®é hinh tinh thé phan t& cua iot
tinh thé iot (I,) 1a tinh thé phan tir (hinh 3.5). © finn tinh the phan i etia 1o

@ Phantal,

Tinh chat chung cua tinh thé phan tir

Trong tinh thé phan tt, cic phan tif vin ton tai nhu nhitng don vi doc 1ap va hit
nhau béng luc tuong tic yéu giita cac phan tir. Vi vay, tinh thé phan tlir d&€ néng
chéy, d& bay hoi. Ngay & nhiét do thudng, mot phan tinh thé nhu naphtalen
(bang phién) va iot da bi phd huy, cac phan tir tich roi khoi mang tinh thé va
khuéch tdn vao khong khi 1am cho ta dé nhan ra mui cta chiing. Cac tinh thé
phan tir khong phan cuc dé hoa tan trong cac dung moi khong phan cuc nhu
benzen, toluen, cacbon tetraclorua,...

BAI TAP

1.

Tim cau sai trong cac cau sau day :

A. Kim cuong la mét dang tht hinh clia cacbon, thuéc loai tinh thé nguyén t.

B. Trong mang tinh thé nguyén t, cac nguyén t& dudc phan bé luan phién déu din
theo mét trat tu nhéat dinh.

C. Luc lién két gilta cac nguyén ti trong tinh thé nguyén tl |a lién két yéu.

D. Tinh thé nguyén t bén viing, rat cling, nhiét dd néng chay va nhiét do séi kha cao.

2. Tim cau sai trong cac cau sau day :

A. Nuéc da thuéc loai tinh thé phan tdr.

B. Trong tinh thé phan t{, luc lién két gitta cac phan ti 1a lién két cong hoa tri.
C. Trong tinh thé phan t{, luc lién két giia cac phan tlr 14 lién két yéu.

D. Tinh thé iot 1a tinh thé phan td.
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. Hay ké tén cac loai tinh thé da hoc va tinh chat chung cda tiing loai.

. a) Hay dua ra mot sd thi du chat c6 mang tinh thé nguyén t&, chat co6 mang tinh thé
phan td.

b) So sanh nhiét d6 néng chay clia hai loai tinh thé néi trén. Giai thich.

. Vi sao cac hop chét ion ¢6 nhiét dé ndng chay cao ?

. Hay néu lién két hoa hoc chli yéu trong 3 loai mang tinh thé da biét.

T0 liéu

TINH THE PHAN TU CUA NUOC bA

Tai sao nudc long thi linh dong va ndng, nudc da thi cing va nhe hon nudc long ?

Diéu do duoc giai thich nhu sau : Trong nuéc long cac phan t nudc chuyén dong mot
cach dé dang va & gan nhau. Nhung trong tinh thé phan t& nudc da, cac phan tir nudc
sdp x€p theo mot thi ty nhat dinh, cac phan t&r nuéc & cach xa nhau hon trong nuéc
long. Trong tinh thé phan t& nudc da, moi phan ti nuoc lien két vai 4 phan tir gan nhat
nam trén 4 dinh cta mot i dién déu. Moi phan tir nuéc ¢ dinh lai lien két vai 4 phan ta
khdc ndm & 4 dinh caa hinh t& dién déu khac va ca tiép tuc nhu vay (hinh 3.6).
Cau trdc tir dién cua tinh thé phan tir nudc da la cau tric rong, nén nudc da co khoi
lugng riéng nho hon khéi lugng riéng cta nudc long. Trong tinh thé nudc da co lien két
hidro gitra cac phan t& nudc. Do cau tric ti dién déu ma tinh thé phan ti nudc da cing.

A

H H

Hinh 3.6. M6 hinh tinh th€ phan t& cda nudc da
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Bai HOA TRI VA SO OXI HOA

e Cach xac dinh hoa tri cia mot nguyén t6 trong hop chat ion
va hop chat cong hoa tri nhu thé nao ?

e S& oxi hoa la gi ? Xac dinh s6 oxi hod bang cach nao ?

I - HOA TRI

1.

i

Hoa tri trong hop chat ion
Trong hop chat ion, hod tri cia mot nguyén t6 bang dién tich clia ion va dugc
goi la dién hoa tri cia nguyén t6 do.
Thi du : Trong hgp chat NaCl, Na c6 dién hoa tri 1+ va Cl ¢c6 dién hod tri 1 .
Trong hgp chat CaF,, Ca c6 dién hoda tri 2+ va F c6 dién hod tri 1 .
Trong hop chat ion, cic nguyén t6 kim loai thudc nhém IA, ITA, IITA c6 s6
electron hod tri & 16p ngoai cung 1a 1, 2, 3 ¢6 thé mat di 1, 2, 3 electron, nén
c6 dién hoa tri 1+, 2+, 3+. Cac nguyén t6 phi kim thudc nhom VIA, VIIA c6
6, 7 electron 16p ngoai cung, c6 thé nhan thém 2 hay 1 electron, nén c6 thé c6
dién hod tri 2 , 1
Nguoi ta quy udc, khi viét dién hod tri cia nguyén t6, ghi gia tri dién tich trudc,
d4u cuta dién tich sau.
Hoa tri trong hop chat cong hoa tri
Trong hop chit cong hod tri, hoa tri clia mot nguyén t6 duoc xdc dinh bang s
lién két ctia nguyén tir nguyén t6 do6 trong phan tlr va dugc goi la cong hoa tri
ctia nguyén to do.
Thi du :
Trong cong thic cdu tao cua phan tt NH,;, H 1TI H, nguyén tu
H

N ¢6 3 lién két cong hod tri, nguyén t6 N c6 cong hod tri 3 ; moi nguyén td H
c6 1 lién két cong hoa tri, nguyén t6 H c¢6 cong hoa tri 1.

Trong cong thic cau tao ctia phan tr H,O, H- O — H, nguyén t6 H ¢6 cong
hoa tri 1, nguyén t6 O ¢6 cong hoa tri 2.
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H
|
Trong cong thic cdu tao cla phan tt CH,, H C H, nguyén t6 C c6
|
H

cong hoa tri 4, nguyén t6 H c6 cong hoa tri 1.

Il - SO OXI HOA
Dé thuan tién cho viéc nghién ctiu phan tng oxi hod  khu, ngudi ta dung
sO oxi hoa.

S6 oxi hod clia nguyén t6 1a mot s6 dai s6 dugc gian cho nguyén tu cla
nguyén t6 d6 theo cac quy tac sau :

Quy tac 1 : Trong céc don chat, s6 oxi hod cua nguyén t6 bang khong.

Thi du : S6 oxi hoa ctia cac nguyén t6 Cu, Zn, H, N, O trong don chét Cu, Zn,
H,, N,, O,,... déu bang khong.

Quy tic 2 : Trong mot phan tir, tdng s s6 oxi hod clia cdc nguyén t6 nhan véi
s6 nguyén tlr ctia ting nguyén t6 bang khong.

Quy tic 3 : Trong ion don nguyén ti, s6 oxi hod cua nguyén t6 bang dién tich
ctia ion do.

Trong ion da nguyén tlr, téng s6 s6 oxi hod clia cidc nguyén té nhan véi s
nguyén tir cia ting nguyén t6 bang dién tich cua ion.

Quy tac 4 : Trong hau hét cac hop chit, s6 oxi hod cta hidro bang +1, trir mot
s6 truong hop nhu hidrua kim loai (NaH, CaH, ...). S6 oxi hod cua oxi
bang 2, trlr trudng hop OF,, peoxit (chang han H,0,)...

Thi du I : S6 oxi ho clia cic nguyén t6 & cic ion K*, Ca*, CI~, S*~ 1an luot
bang +1, +2, 1, 2.
Thi du 2 : Tinh s6 oxi hod (x) cta nito trong amoniac NH,, axit nitro HNO,,

va anion nitrat NO3 .

Trong NH; : x+3.(+1)=0 = x= 3.
Trong HNO, : D +x+2.(2) =0= x=+43.
Trong NO3 : x+3.(2)=1 = Xx=+5.
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Cdch viét s6 oxi hod : SO oxi hoa duogc viét bang chit s6 thudng, dau dat phia

—3+1
trudc va dugc dat ¢ trén ki hiéu nguyén t6. Thi du : NH,

BAI TAP
1. S6 oxi hoa ciia nits trong NHy, NO; va HNO; Ian lugt 1a

A. +5, -3, +3. C. +3, -3, +5.
B. -3, +3, +5. D. +3, +5, -3.
Chon dap an dung.

2. S6 oxi hoa clia Mn, Fe trong Fe3*, S trong SO,, P trong POi‘ lan luot |a

A. 0, +3, +6, +5. C. +3, +5, 0, +6.
B. 0, +3, +5, +6. D. +5, +6, +3, 0.
Chon dap an dung.

3. Hay cho biét dién hoa tri clia cac nguyén td trong cac hgp chét sau day :
CsCl, Na,O, BaO, BaCl,, Al,O.

4. Hay xac dinh céng hoa tri clia cac nguyén t6 trong cac hop chat sau day :
H,0, CH,, HCI, NH,.

5. Xac dinh s6 oxi hoa clia cac nguyén t6 trong cac phan t va ion sau :
CO,, H,0, SO,, NH,, NO, NO,, Na*, Cu2*, Fe2*, Fe®*, Al3*.

6. Viét cong thic phan t& clia nhiing chat, trong dé S Ian luct c6 sé oxi hoa -2, 0, +4, +6.

7. Xac dinh s6 oxi hoa clia cac nguyén té trong cac hgp chét, don chat va ion sau :
a) H,S, S, H,S0,, H,SO,.
b) HCI, HCIO, NaCIO,, HCIO,, HCIO,.
¢) Mn, MnCl,, MnO,, KMnO,.

d) MnO; ,803™,NH.
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LUYEN TAP :
LIEN KET HOA HOC

Cung c6 cac kién thic vé cac loai liéen két hoa hoc chinh
dé van dung gidi thich sy hinh thanh moét s6 loai phan td.
Déc diém cau tridc va dac diém lién két cta 3 loai tinh thé.

Rén luyén ki ndang xac dinh hoa tri va s6 oxi hoa cuta
nguyén t6 trong don chat va hop chat.

A - KIEN THUC CAN NAM VUNG

Bang 9. So sanh lién két ion va lién két céng hod tri

Lién két ion la lién
két dugc hinh thanh
b&i lyc hat finh dién
giia cac ion mang
dién tich trai dau.
Electron chuyén tir
nguyén t& nay sang
nguyén to kia.

=17

Bén.

Lién két cong hoa tri la lién két dudc tao nén
gitta hai nguyén t& bang moét hay nhiéu cap

electron chung.

Dai electron chung
khéng léch vé
nguyén t& nao.

0-5<0,4

Dai electron chung
|&ch vé nguyén tir
nao c6 d6 am dién
16n hon.
0,4—-<1,7

Bén.

Bang 10. So sdnh tinh thé ion, tinh thé nguyén tu, tinh thé phén to

Céc cation va anion
dudc phan bé luan
phién déu dan & cac
diém nat cia mang
tinh thé ion.

Cac ion mang dién
tich trai ddu hat
nhau bang luc hat
tinh dién. Luc nay
16n.

Bén, kha ran, kh6 bay
hai, kh6 ndng chay.

cac diém nut cla
mang tinh  thé
nguyén t& la nhimng
nguyén ta.

Cac nguyén t& lién
két v6i nhau bang
luc lién két cong hoa
tri. Luc nay réat 16n.

Bén, kha cling, kho
néng chay, kh6 bay hoi.

cac diém nut cia
mang tinh thé phan
t&r 1a nhiing phan td.

Cac phan tlr lién két
véi nhau bang luc
hat gilta cac phan
t, yéu hon nhiéu
luc hut tinh dién
gilta cac ion va luc
lién két cong hoa tri.
Khéng bén, dé néng
chay, dé bay hai.



B - BAI TAP

1.

a) Viét phuong trinh biéu dién su hinh thanh cac ion sau day tir cac nguyén tl tuong (ng :
Na — Na* ; Cl - CIr

Mg — Mg?* : S » 8%

Al — APt : 0O — 0%

b) Viét cdu hinh electron clia cac nguyén tr va cac ion. Nhan xét vé cdu hinh electron
I6p ngoai cling cla cac ion dudc tao thanh.

. Trinh bay su giéng nhau va khac nhau cla 3 loai lién két : Lién két ion, lién két cong

hoa tri khéng cuc va lién két cong hoa tri co cuc.

. Cho day oxit sau day :

Na,0, MgO, Al,O,, Si0,, P,0, SO, CL,0,.
Dua vao gia tri hiéu d6 am dién clia 2 nguyén t trong phan t, hay xac dinh loai lién
két trong tling phan t{ oxit (tra gia tri d& am dién 3 bang 6, trang 45).

. a) Dua vao gia tri d6 am dién (F : 3,98 ; O : 3,44 ; Cl: 3,16 ; N : 3,04 ), hay xét xem

tinh phi kim thay d&i nhu thé ndo trong day nguyén t6 sau : F, O, CI, N.

b) Viét cong thitc cau tao clia cac phan tif sau day : N,, CH,, H,0O, NH,.

Xét xem phan tl nao c6 lién két cong hoa tri khéng phan cuc, lién két cong hoa tri phan
cuc manh nhat.

. Mét nguyén tr c6 cu hinh electron 1s22s22p3.

a) Xac dinh vi tri cGla nguyén té dé trong bang tuan hoan, suy ra cong thic phan ti hop
chat khi véi hidro.
b) Viét cong thiic electron va cong thic ciu tao clia phan tr do.

. a) Lay thi du vé tinh thé ion, tinh thé nguyén td, tinh thé phan tu.

b) So sanh nhiét d6 néng chay clia cac loai tinh thé d6. Gidi thich.
c) Tinh thé nao dan dién dugdc & trang thai ran ? Tinh thé nao dan dién dugc khi néng
chay va khi hoa tan trong nuéc ?

. Xac dinh dién hoa tri clia cac nguyén t6 nhém VIA, VIIA trong cac hdp chat véi cac

nguyén td nhém IA.

. a) Dua vao vi tri clia cac nguyén té trong bang tuan hoan, hay néu rd trong cac nguyén

t6 sau day nhiing nguyén t6 nao c6 cling cdng hoa tri trong céng thic hoa hoc cac oxit

cao nhat : Si, P, Cl, S, C, N, Se, Br.
b) Nhiing nguyén t6 nao sau day c6 cung cong hoa tri trong céng thiic hoa hoc cla
cac hgp chat khi véi hidro ? P, S, F, Si, CI, N, As, Te.

. Xac dinh s6 oxi hoa ciia Mn, Cr, CI, P, N, S, C, Br:

a) Trong phan tlir:  KMnO,, Na,Cr,0,, KCIO,, H,PO,.
b) Trong ion : NO3; SO ; CO3™ ; Br~ ; NHj.
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h PHARN UNG
OX HOA = [

Swr oxi hod, su khit, chat oxi hoa, chat khut va

phan ung oxi hoa khu la gi ?

Dau hiéu ndo gilip ta nhan biét phan ung oxi hoa khit ?
Muoén lap phuong trinh hoa hoc ciia

phan ting oxi hoa khit ta phai Iam thé nao ?

Dua vdo s6 oxi hod ta cé thé chia cdc phan ung vo co
thanh may loai ?

Phan ting oxi hod khu xdy ra khi dét chdy nhién ligu,
tao ra nang luong day con tau bay vao v tru
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Bai PHAN UNG OXI HOA — KHU

e Su oxi hod, su khtr, chdt oxi hod, chat khir va phan tng
oxi hoa khtla gi?

e Cach lap phuong trinh hoa hoc ctia phan tng oxi hoa khu.

I - PINH NGHIA
Thi du 1. Khi d6t chay magie trong khong khi, xay ra su oxi hoa magie. Phan
ting dugc biéu dién bing phuong trinh hod hoc :
0 0 42 2
2Mg+0, — 2MgO (1)
Ta xac dinh s6 oxi hod cua magie truGc va sau phan tng. Trudc phan ung,
magie c6 s6 oxi hod 0, sau phan ting c6 s6 oxi hoa +2.
phan tng nay, Mg nhuong electron :

0 +2
Mg — Mg+ 2e

Quad trinh Mg nhudng electron 1a qué trinh oxi hod Mg (su oxi hod Mg).
Thi du 2. Sy khit CuO bang H, xay ra theo phan tng :

2-2 0 0 +1-2
CuO+H, — Cu + H,O 2)

Ta xdc dinh s6 oxi hod cua dong truGe va sau phan tng. Trudc phan ting, dong
c6 s6 oxi hoa +2 (trong CuO), sau phan ting c6 s6 oxi hoa 0.

+2
phan tng nay, Cu thu electron :

+2 0
Cu+2e — Cu

+2 +2 +2
Qué trinh Cu thu electron goi 1a qua trinh khit Cu (su khir Cu).
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phan tng (1), oxi la chat oxi hod, magie la chat khi.  phan tng (2), CuO la
chat oxi hod, hidro 1a chit khir. Tém lai :

Chat khtr (chat bi oxi hod) la chat nhuong electron.

Chat oxi hoa (chét bi khir) 1a chat thu electron.

Qua trinh oxi hoa (su oxi hod) la qua trinh nhuong electron.
Qua trinh khtr (su khtr) 1a qua trinh thu electron.

Ta xét cac phan tng khong cé oxi tham gia.

Thi du 3. Natri chay trong khi clo tao ra natri clorua (NaCl) theo phan tng :

2 x le
0 0 +1 -1
2Na + Cl,—> 2Na" + 2CI” —> 2NaCl (3)

Trong phan tGng trén, nguyén tu natri nhuong electron bién thanh ion Na™,
nguyén tl clo thu electron bién thanh ion CI~. Hai ion mang dién tich trdi dau
nay hit nhau tao thanh hop chat ion NaCl.  day xay ra dong thoi su oxi hod
natri va su khtr clo. Trong phan tng (3) ciing xay ra su nhuong, su thu electron
va ¢6 su thay déi s6 oxi hod.

Thi du 4. Khi hidro chay trong khi clo tao ra khi hidro clorua HCI, phan tng
duoc biéu dién bang phuong trinh hoa hoc :

0 0 +1 -1

H, + Cl, — 2HC 4)

phan ing nay, moéi nguyén tit H va mbi nguyén tir Cl gép mot electron dé hinh

thanh cap electron chung tao ra hgp chit cong hoa tri c6 cuc HCI. Trong phan
ta HCI, cap electron chung bi hit 1éch vé phia nguyén tir Cl, do nguyén tir Cl c6
do am dién 16n hon. Trong phan tng (4) c6 su chuyén electron va c6 su thay ddi
sO oxi hoa.

Thi du 5. Khi dun néng, NH,NO, phan huy theo phin ting sau :

-3 45 o +1
NH,NO, 5 N,O + 2H,0 (5)

=3 +5

phan ting nay, nguyén tt N nhuong electron, con nguyén tt N thu electron.
Nhu vay, chi ¢6 su thay déi s6 oxi hoa clia mot nguyén to.
Cac phan tng (1), (2), (3), (4), (5) déu c6 chung ban chat, d6 1a su chuyén
electron gitta cdc chat tham gia phan ing, ching déu la phan tng oxi hod  khir.
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Nhu vay :

Phén ting oxi hoa — khtr 12 phan tng ho4 hoc, trong d6 c6 su chuyén electron
giita cdc chat!) phan ting, hay phéan ting oxi hoa — khir Ia phan ting hod hoc trong
do c6 su thay doi s6 oxi hod clia mot s6 nguyén t6.

Su nhudng electron chi c6 thé xay ra khi ¢6 su nhan electron. Vi vay, su oxi ho
va su khir bao gid ciing dién ra dong thoi trong mot phan ing oxi hod — khu.

Trong phan ting oxi hod — khir bao gio ciing c6 chét oxi hod va chét khir tham gia.

Il - LAP PHUONG TRINH HOA HOC CUA PHAN UNG OXI HOA — KHU
Gia stt trong phan ting oxi hoa — khtr, chat khir nhudng hén electron cho chét oxi hod,
ta c6 thé can bing phuong trinh hod hoc ctia phan ting theo phuong phép thiang
bang electron. Phuong phéap nay dua trén nguyén tic : Tong so electron do chat
khir nhudng phai ding bing téng s6 electron ma chit oxi hoa nhan.

Thi du 1. Lap phuong trinh hod hoc ctia phin ting P chdy trong O, tao ra P,O
theo so d6 phan tng :
P+0, — P,0q

Budc 1. Xdc dinh s6 oxi hod clia cdc nguyén td trong phan tng dé tim chat
oxi hod va chat khir :

0 0 +5 -2
S6 oxi hoa cua P tang tir 0 dén +5 : P 1a chat khu.
S6 oxi hod ctia oxi giam tir 0 dén -2 : O, la chat oxi hod.

Budc 2. Viét qua trinh oxi hod va qué trinh khtr, can bang mdi qu4 trinh :

0 +5

P — P + 5 (qua trinh oxi hod)
0 -2
0, + 4e — 20 (qua trinh khr)

Budc 3. Tim hé s6 thich hop cho chat oxi hod va chét khir sao cho téng sd elec-
tron do chat khir nhudng béng téng s6 electron ma chat oxi hoa nhan :

0 +5
x 4 P— P + 5e

0 -2
x5|0, + 4¢ —> 20

(1) Khai niéem “chat” & day duoc hiéu theo nghia rong, c6 thé 1a nguyén tit, phan tir hoac ion.

80



Budc 4. Diat cic hé s cua chat oxi hod va chat khir vao so do phan tung, tir d6
tinh ra hé so cla cic chat khiac c6 mat trong phuong trinh hod hoc. Kiém tra

su can bang sO nguyén tlr clia cidc nguyén t6 ¢ hai vé.

4P  + 50, — 2P205

Thi du 2. Lap phuong trinh hod hoc cua phan tng khi cacbon monooxit khir
sat(IIT) oxit & nhiét do cao thanh sit va cacbon dioxit theo so d6 phan tng :

Fe,0, + CO — Fe + CO,
Budc 1. Xdc dinh s6 oxi hod clia cac nguyén t6 trong phan tng dé tim chat oxi
hod va chat khtr :

+3 -2 +2-2 0 +4-2

+3
S6 oxi hod cua sat giam tir +3 dén 0 : Fe (trong Fe,0,) 1a chét oxi hod.

+2
S6 oxi hod cua cacbon tang tir +2 dén +4 : C (trong CO) la chat khtr.

Budc 2. Viét qua trinh oxi hod va qua trinh khir :

+3 ]

Fe + 3¢ — Fe (qua trinh khir)
+2 +4
c — C + 2¢ (qua trinh oxi hod)

Bude 3. Tim hé s6 thich hgp cho chat oxi hoa va chat khir :

+3 0
x2|Fe + 3¢ —> Fe
+2 +4

x 3 C — C + 2e

Budc 4. Dat cac hé s6 cua chat oxi hod va chat khir vao so do phan ting. Hoan
thanh phuong trinh hod hoc :

Fe,0, + 3CO —> 2Fe + 3CO,
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Il - Y NGHIA CUA PHAN UNG OXI HOA — KHU TRONG THUC TIEN

Phan ting oxi hod  khir 12 loai phan ting hoa hoc khd phd bién trong tu nhién
va c6 tam quan trong trong san xudt va doi song.

Trong doi song, phan 16n nang lugng ta dung la nang lugng cla phan tdng
oxi hod khir. Su chdy cta xang dau trong cidc dong co dot trong, su chdy cla
than, cti, cdc qua trinh dién phéan, cdc phan Gng xay ra trong pin, ac quy,...
déu 1a qua trinh oxi hod  khu.

Trong san xuat, nhi€u phan @ing oxi hod khir 1a co s& ciia cac qua trinh san xuat
hoa hoc nhu luyén gang, thép, luyén nhom, san xuat cac hoa chat co ban nhu
xut, axit clohidric, axit nitric, san xuat phan bén, thudc bao vé thuc vat,
duoc pham, v.v...

BAI TAP
1. Cho cac phén (ing sau :

A.2Hgo -5 2Hg + O,

B. CaCO; —=» CaO + CO,

C. 2AI(0H), —%5 ALO, + 3H,0

D. 2NaHCO, —%5 Na,CO,+ CO, + H,0

Phéan (g nao 1a phan Gng oxi hoa kha ?
2. Cho céac phan (ng sau :

tO

A. 4NH; + 50, ——> 4NO + 6H,0

xt

B.2NH; + 3Cl, —> N, + BHCI

C.2NH, + 3Cu0 —%5 3Cu + N, + 3H,0

D. 2NH; + H,0, + MnSO, —> MnO, + (NH,),SO,
phan (ing nao NH, khong déng vai trd chat khir ?
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3. Trong s6 cac phan Uing sau :
A. HNO, + NaOH —> NaNO, + H,0
B. N,O, + H,0 —> 2HNO,
C. 2HNO, + 3H,S —> 3S + 2NO + 4H,0
D. 2Fe(OH), 5 Fe,0, + 3H,0
Phéan {ing nao 1a phan (ng oxi hoa kha ?
4. Trong phan (ng :
3NO, + H,0 —> 2HNO, + NO
NO, déng vai tro
A. 1a chat oxi hoa.
B. la chat khur.
C. la chat oxi hoa, nhung dong thdi cling 1a chat kh.
D. khéng la chat oxi hoa va cling khong 1a chat kh.

Chon dap an dung.
5. Phan biét chat oxi hoa va su oxi hod, chat khir va su khir. LAy thi du d& minh hoa.
6. Thé nao la phan (ng oxi hoa khi ? Lay ba thi du.

7. Lap phuong trinh hoa hoc clia cac phan Gng oxi hoa kh{r sau day theo phuong phap
thang bang electron :
a) Cho MnO,, tac dung véi dung dich axit HCI dac, thu dugc MnCl,, Cl, va H,0.

b) Cho Cu tac dung v6i dung dich axit HNO; d&c, noéng thu dugc Cu(NO,),,
NO, va H,0.

c) Cho Mg tac dung véi dung dich axit H,SO, dac, néng thu dugc MgSO,, S va H,0.

8. Can bao nhiéu gam déng dé khit hoan toan luong bac c6 trong 85 ml dung dich
AgNO, 0,15M ?
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Bai PHAN LOAI PHAN UNG
18 TRONG HOA HOC VO CO'

e Phan dng hod hop, phan ung phan huy, phan dng thé,
phan tng trao déi c6 phai la phan tng oxi hoa  khir khong ?

e C6 cach nao phan loai phan tng vo co mot cach téng quat
hon khong ?

I - PHAN UNG CO SU THAY DOI SO OXI HOA
VA PHAN UNG KHONG CO SU THAY POI SO OXI HOA

1. Phan ing hoa hgp

0 0 + -2
a) Thi dy 1 : 2H, + 0, —> 2H,0
S6 oxi hoa cua hidro tang tir O 1én +1 ;
S6 oxi hod cua oxi giam tir 0 xuéng 2.

+2 -2 +H-2 +2 +4-2
Thidu?2 : Ca0 + CO, — CaCO,

S6 oxi hod cuia céc nguyén t6 khong thay déi.
b) Nhdn xét

Trong phéan tng hod hop, s6 oxi hoa cua cdc nguyén t6 ¢ thé thay déi hoac
khong thay doi.

2. Phan ing phan huy
+5-2 -1 0
a) Thidu I : 2KCI0, —> 2KCl + 30,1
S6 oxi hod cua oxi tang tt 2 1én O ;
S6 oxi hod cua clo giam tir +5 xuéng 1.

+2 =2 +1 +2-2 +1 -2
Thidu?2 : Cu(OH)2 —> CuO + HZO

S6 oxi hod chia cdc nguyén t6 khong thay déi.
b) Nhdn xét

Trong phan ting phan huy, s6 oxi hoa clia cdc nguyén t6 c6 thé thay doi hoac
khong thay doi.
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3. Phan ing thé
0 +1 +2 0
a) Thidul : Cu+2AgNO; — Cu(NOy), + 2Agl
S6 oxi hoa cua dong tang tir O lén +2 ;
S6 oxi hod cua bac giam tir +1 xudng 0.
0 +1 +2 0
Thidy 2 : Zn+2HCI — ZnCl, + H?
S6 oxi hoa cua kém tang tir 0 1én +2 ;
S6 oxi hod cua hidro giam tir +1 xudng 0.
b) Nhdn xét
Trong hod hoc vo co, phan tng thé bao gid cling ¢6 su thay doi s6 oxi hoa cla
cac nguyén to.
4. Phan tng trao doi

+1+5-2 +1 -1 +1 -1 +1+5-2
@) Thidul: AgNO; +NaCl —> AgCll + NaNO,
S6 oxi hod clia tit cd cdc nguyén t6 khong thay déi.
-2+ 42 - +2 =2+l +1 -1
Thidy2: 2NaOH +CuCl, —  Cu(OH),} + 2NaCl
S6 oxi hod cia tat ca cac nguyén t6 khong thay doi.

b) Nhdn xét

Trong phan tng trao déi, s6 oxi hoé cuia cdc nguyén t6 khong thay déi.

Il - KET LUAN
Dua vao su thay déi s6 oxi hod, c6 thé chia phan ting hod hoc thanh hai loai :
Phan ting hoa hoc c6 su thay d6i s6 oxi ho4 1a phan ting oxi hod  khu.
Cac phan ting thé, mot s6 phan ting hoa hop va mot s6 phan ting phan huy thudc
loai phan tng hod hoc nay.
Phan ting hoa hoc khong c6 su thay déi s6 oxi hod, khong phai 1a phan tng
oxi hod khu.
Cé4c phén ting trao doi, mot s6 phan ting hod hop va mot s6 phan ting phan huy
thuoc loai phan tng hoa hoc nay.
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BAI TAP
1. Cho phaning: 2Na + Cl, —> 2NaCl
Trong phan (ing nay, nguyén t& natri
A. bi oxi hoa.
B. bi khir.
C. vlra bi oxi hod, vira bi kh.
D. khéng bi oxi hod, khéng bi khit.
Chon dap an dung.

2. Chophaning:Zn + CuCl,—> ZnCl, + Cu
Trong phan (ng nay, 1 mol ion Cu?*
A. da nhan 1 mol electron.
B. da nhan 2 mol electron.
C. da nhuong 1 mol electron.
D. da nhudng 2 mol electron.

Chon dap an dung.

3. Cho céac phan ng sau :
A. Al,C,+ 12H,0 4AI(OH),

—>
B.2Na + 2H,0 —> 2NaOH + H,
—>

+
w
O
T
~

C.NaH + H,0 NaOH + H,

D.2F, +2H,0 —> 4HF  + O,

Phan (g nao khong l1a phan ting oxi hoa khir ?

4. D&u hiéu dé nhan biét mot phan (ng oxi hoa  khir 1a
A. tao ra chéat két tla.
B. tao ra chat khi.
C. c6 su thay d6i mau sic clia cac chat.
D. c6 su thay d6i s6 oxi hoa clia mot s& nguyén t6.

Chon dap an dung.
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5. Trong nhiing phan (ng sau day, phan (ing nao la phan (ng oxi hoa kh{ ? Giai thich.
a) SO, +H,0 — H,S0,

b) CaCO, + 2HCI —> CaCl, + CO, + H,0
C +HO -5CO +H,

d) CO, +Ca(OH), —> CaCO, + H,0

e) Ca + 2H,0 — Ca(OH), + H,

g) 2KMnO, %5 K,MnO, + MnO, + O,

6. L&y ba thi du phan (ing hoa hop la phan (ng oxi hoa khi{r va ba thi du phan dng
hoa hop khong la phan (ng oxi hoa kh.

7. L&y ba thi du phan (ng phan huy la phan img oxi hod kh{ va ba thi du phan ing
phan huy khéng la phan (ing oxi hoa kh.

8. Vi sao phan (ing thé trong hoa hoc vé co ludn luén thudc loai phan (ng
oxi hoa kh(r?

9. Viét phuong trinh hoa hoc ctia cac phan (ing biéu dién cac chuyén déi sau :
a) kclo, - 0, -©; s0, 95 Na,s0,

) s 5 Hs 25 50, & s0, & H,s0,

Trong cac phan Ung trén, phan (ing nao 1a phan lng oxi hoa khir ?
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Bai LUYEN TAP :
19 PHAN UNG OXI HOA - KHU

e Ndm vimg cac kién thic sau : Su oxi hod, su khtr, chat oxi hoa,
chat khit, phan tng oxi hoa  khtr va phan loai phan tng.

e Ren luyén ki ndng can bdng phuong trinh hod hoc cla
phan ing oxi hoa  khir bang phuong phap thang bang electron.

A - KIEN THUC CAN NAM VUNG

1.

Su oxi hoa la sy nhuong electron, 1a su tang s6 oxi hod.
Su khtr 1a su thu electron, 1a sy giam s6 oxi hoa.
Nguoi ta con goi su oxi hod la qué trinh oxi hod, su khur 1a qua trinh khir.

. Su oxi hod va su khtr 1a hai qua trinh ¢6 ban chat trai nguoc nhau nhung xay ra

dong thoi trong mot phan tng. D6 1a phan tng oxi hod  khur.

. Chit khtr 1a chat nhuong electron, la chit chita nguyén t6 c6 s6 oxi hod tang sau

phan ting. Chat oxi hod 1a chit thu electron, la chit chita nguyén t6 c6 s6 oxi hoa
giam sau phan tng. Trong phan tng oxi hod khir bao gio ciing c¢6 chat khir va
chat oxi hod tham gia. Chat khir con goi la chét bi oxi hod va chét oxi hoa con
goi la chat bi khu.

. Phan ting oxi hod  khur 1a phén ting hoa hoc trong d6 c6 su chuyén electron gifta

céc chat phan tng. Néu dua vao su thay déi s6 oxi hod thi phin tng
oxi hod  khir 1a phan ting hod hoc trong d6 c6 su thay ddi s6 oxi hod cla
mot s6 nguyén to.

. Dua vao s6 oxi hod nguoi ta chia cac phan tng thanh 2 loai, d6 1a phan tng oxi

hod  khir (s6 oxi hod thay déi) va phan tng khong thudc loai phan ting
oxi hod khir (s6 oxi hoa khong thay déi).

B - BAI TAP

1.

Loai phan (ing nao sau day ludn luén khéng 1a phan tng oxi hoa khdr ?
A. Phan (mng hoa hop.

B. Phan Gng phan huy.

C. Phan (ng thé trong hoé vo co.

D. Phan (ing trao ddi.
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2. Loai phan (ing nao sau day luén luén la phan Gng oxi hoa kh{ ?

A. Phan (ng hoa hop. C. Phan (ng thé trong hoé vo co.
B. Phan (mg phan huy. D. Phan (ing trao déi.
3. Cho phan (ing : M,O, + HNO; —— M(NO,); + ...
Khi x c6 gia tri 1a bao nhiéu thi phan (ng trén khong thudc loai phan (ing oxi hoa  khir ?
A.x=1. B.x=2. C.x=1hoac x = 2. D.x=3.

4. Cau nao dung, cau nao sai trong cac cau sau day ?
a) Su oxi hoa mot nguyén td la su 18y bét electron clia nguyén té do, lam cho sé oxi
hoa cla no6 tang lén.
b) Chat oxi hoa la chat thu electron, la chat chra nguyén t6 ma sé oxi hoa clia n6 tang
sau phan ing.

c) Su khir mot nguyén té la su thu thém electron clia nguyén té d6, lam cho sé oxi hoa
cla nguyén té d6 gidm xudng.

d) Chat khir 1a chéat thu electron, la chat chfa nguyén t6 ma sé oxi hoa clia nd gidm
sau phan (mng.
5. Hay xac dinh s6 oxi hoa cla cac nguyén to :
Nito trong NO, NO,, N,O;, HNO,, HNO,, NH,, NH,CI.
Clo trong HCI, HCIO, HCIO,, HCIO,, HCIO,, CaOCl,.
Mangan trong MnO,, KMnO,, K,MnO,, MnSO,.
Crom trong K,Cr,0;, Cry(S0O,),, Cr,0,.
Luu huynh trong H,S, SO,, H,S03, H,SO,, FeS, FeS,.
6. Cho biét da xay ra su oxi hoa va su kh(r nhiing chat nao trong nhiing phan (mg thé sau :
a) Cu + 2AgNO; —> Cu(NO,), + 2Ag
b) Fe + CuSO, — FeSO, + Cu
c) 2Na + 2H,0 —> 2NaOH + H,

7. Dua vao su thay d6i s& oxi hoa, tim chat oxi hoa va chat khir trong nhiing phan ¢ng sau :
a)2H, + 0, -5 2H,0

b) 2KNO, 5 2KNO, + O,
c) NH,NO, 5 N,  +2H,0

d) Fe,0, + 2Al %5 2Fe  + ALO,
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8. Dua vao su thay d&i s6 oxi hoa, chi rd chat oxi hoa, chat khir trong cac phan lng
oxi ho& — khir sau :
a) Cl, +2HBr —— 2HCI + Br,

b) Cu  +2H,S0,—> CuSO, + SO, + 2H,0
c) 2HNO,+ 3H,S — 38 + 2NO + 4H,0
d) 2FeCl,+ Cl, ~ —> 2FeCl,

9. Can bang phuong trinh hoa hoc clia cac phan (ing oxi hod — khit sau bang phuong
phap thang bang electron va cho biét chat khir, chat oxi hoa 8 mbi phan (ing :

a) Al +Fe,0,—%5 AL,O, + Fe

b) FeSO, + KMnO, + H,S0, — Fe,(SO,); + MnSO, + K,SO, + H,O
c) FeS, +0, -5 Fe,0,+ SO,

d) KClo, L5 kel +0,

e)Cl, +KOH —25 KCI +KCIO; + H,0

10. C6 thé diéu ché MgCl, bang :
— Phan (ng hoa hop.
— Phan (ng thé.
— Phén (ing trao ddi.

Viét phuang trinh hoa hoc ctia cac phan (ng.

11. Cho nhiing chat sau : CuO, dung dich HCI, H,, MnO,,.
a) Chon tiing cap trong nhiing chat da cho dé xdy ra phan (ng oxi hoa — khir
va viét phuong trinh hoa hoc clia cac phan ng.
b) Cho biét chat oxi hod, chat khr, su oxi hoa va su khir trong nhiing phan (ing hoa hoc
noi trén.

12. Hoa tan 1,39 g muéi FeSO,.7H,0( trong dung dich H,SO, loang, du. Cho dung dich
nay tac dung véi dung dich KMnO, 0,1M. Tinh thé tich dung dich KMnO, tham gia
phéan Ung.

() Goi Ia mugi s&t(1l) sunfat ngdm nudc, 1 mol FeSO,.7H,0 c6 1 mol FeSO, va 7 mol H,O.
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Bai doc thém

MIUOA AXIT

Khi thai cong nghiép va khi thai cta cac dong co dét trong (0 t6, xe mdy) c6 chia cac
khi SO,, NO, NO, ... Céc khi nay tac dung véi khi O, va hoi nuéc trong khong khi nho
xtc tac oxit kim loai (c6 trong khoi, bui nha may) hodc ozon tao ra axit sunfuric H,SO,
va axit nitric HNO,.

0, + H,0 m axit nitric(HNG,) ¥
S0, + H,0 m axit sunfuric(H,S0

250, + O, + 2H,0 —» 2H,SO,
2NO + O, - 2NO,
4NO, + O, + 2H,0 — 4HNO,

Axit H,S0O, va HNO, tan vao nuéc
mua tao ra mua axit.

Hién nay, mua axit 1a nguén 6 nhiém
chinh & moét s6 noi trén thé gioi.

Mua axit lam maa mang that thu va pha huy cac cong trinh xay dung, cac tuong dai lam
tr da cdm thach, da voi, da phién (cac loai da nay c6 thanh phan chinh la CaCo,).
Nhing vat liéu c6 chira CaCO, bi thing 16 chd va yéu di vé mét co hoc do CaCO, tan
trong nudc mua co cac axit trén.

CaCO, + H,50, — CaSO, + CO, +H,O
CaCO, + 2HNO, — Ca(NO,), + CO, +H,O

Nhimg buc tuong vo gia bang da & I-ta-li-a va Hi Lap, dén tho Ta Ma-Han (Taj Mahal)
& n Do bi pha huy mot phan do mua axit.

Nam 1958, & chau Au nuéc mua c6 pH(M= 5, nhung nam 1962 giam xudng 4,5 tai
Ha Lan. Nam 1966, & Thuy Dién, mua axit c6 pH = 4,5 da pha huy cay c6i, lam dinh
tré su phat trién rimg. Nam 1979, cting tai Thuy Dién c¢6 dén 20 000 ho c6 hé sinh thai
nuoc bi anh huong nghiém trong, lam chét rat nhiéu ca. Axit H,5O, va mugi ctia kim
loai cadimi (Cd), chi (Pb) duoc tich tu trong tuyét mua dong, khi tuyét tan, nudc bi
6 nhiém d6 vao song, ho giét chét ca va ca tring ca.

Nguyén nhan gay ra mua axit : H,SO, dong vai tro chinh, HNO, déng vai tro thi hai.

() Dya vao pH, ngudi ta xdc dinh dugc méi trudng (axit, bazo, trung tinh) ctia dung dich.
pH cang nhd, ndng do axit cang 16n va nguge lai pH cang 16n, néng do axit cang nho.
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Bai BAI THUC HANH SO 1
20 PHAN UNG OXI HOA - KHU

e Ren luyén ki nang thuc hanh hoa hoc : Thao tac va quan sat
cac hién tuong xay ra trong khi lam thi nghiém.

e Van dung kién thic da hoc dé giai thich cac hién tuong
xdy ra trong cac phan tng oxi hod  khtr. Viét tuong trinh.

I - NOI DUNG THi NGHIEM VA CACH TIEN HANH

1.

Phan tng giita kim loai va dung dich axit

R6t vao 6ng nghiém khoang 2 ml dung dich axit sunfuric loang ro6i cho ti€p vao
ong nghiém mot vién kém nho. Quan sat hién tugng xay ra.

Giai thich hién tugng. Viét phuong trinh hoa hoc cua phan ting va cho biét vai
tro cua ting chat trong phan tng.

. Phan iing giira kim loai va dung dich mudi

R6t vao 6ng nghiém khoang 2 ml dung dich CuSO, lodng. Cho vao 6ng nghiém
mot dinh sdt da dugc 1am sach bé mat. Dé yén 6ng nghiém khoéang 10 phiit.
Quan sat hién tuong xay ra.

Giai thich hién tugng. Viét phuong trinh hoa hoc ctia phan tng va cho biét vai
tro cua ting chat trong phan ung.

. Phan tng oxi hoa - khir trong méi troong axit

R6t vao 6ng nghiém khodng 2 ml dung dich FeSO,, thém vao d6 1 ml dung dich
H,SO, loang.

Nho vao 6ng nghiém trén timg giot dung dich KMnO,, lac nhe 6ng nghiém sau
moi 1an thém mot giot dung dich. Quan sat hién tuong xay ra.

Giai thich hién tugng. Viét phuong trinh hoa hoc cua phan tng va cho biét vai
tro cua tung chat trong phan tng.

Il - VIET TUONG TRiNH
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Chuong

5

NHOM HALOGLEN]

Nhom halogen gobm nhiing nguyén té nao ?
Co6 tinh chat hoa hoc co ban gi ?

Nguyén nhan nao Iam cho cac halogen co sur giong
nhau vé tinh chat ciing nhu su bién doéi c6 quy luat
tinh chat cua don chat va hop chat ciua chiing ?

Nhiing hop chat nao cua halogen cé nhiéu tng
dung trong thuc tién ? Bing cdch ndo c6 thé diéu
ché duoc cdc halogen va cac hop chat quan trong
cua chung ?

Nha mdy hod chét Bién Hoa, tinh Béng Nai (Céng ti Hoa chét co ban mién Nam)

®»
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Bai KHAI QUAT VE NHOM HALOGEN

Nhom halogen gom nhimg nguyén t6 nao va ching & vi tri nao
trong bang tuan hoan ?

Lop electron ngoai cling clia nguyén t& cac nguyén t6 halogen

c6 dac diém gi giong nhau ? Cac phan t&r halogen cé cau tao
nhu thé nao ?

Tinh chat hoa hoc co ban ctia cac nguyén t6 halogen la gi ?
Nguyén nhan nao lam cho tinh chat hod hoc cua cac
nguyén t6 halogen bién déi c6 quy luat ?

I - VI TRI CUA NHOM HALOGEN TRONG BANG TUAN HOAN
Nhém halogen gom cac nguyén t6 flo (F), clo (Cl), brom (Br), iot (I) va
atatin (At). Atatin khong gap trong tu nhién, n6é dugc di€u ché nhan tao trong
cac 10 phan tng hat nhan nén dugc xem xét chu yéu trong nhém cac nguyén to
phong xa.

Nhitng nguyén t6 halogen thuoc nhém VIIA. Ching ding & cudi cac chu ki,
ngay trudc cac nguyén td khi hiém.

Il - CAU HINH ELECTRON NGUYEN TU, CAU TAO PHAN TU
L6p electron ngoai cung cla nguyén ti cdc nguyén t6 halogen déu cé
7 electron, dugc phan thanh 2 phan 16p : phan 16p s c6 2 electron, phan 16p p c6
5 electron (ns’np”).

Do ¢6 7 electron & 16p ngoai cung, chi con thi€u 1 electron la dat dugc ciu hinh
electron bén nhu khi hi€m, nén & trang théi tu do, hai nguyén tr halogen gép
chung mot doi electron dé tao ra phan tir ¢6 lién két cong hod tri khong cuc.

X+X —> :X:):(::,hayX X hoidc X,

(X la ki hiéu chi cac nguyén t6 halogen).
Lién két ctia phan tir X, khong bén 1am, ching dé bi tich thanh 2 nguyén tir X.

Trong phan tng hod hoc, cdc nguyén tlir nay rat hoat dong vi ching dé thu thém
1 electron, do d6 tinh chat hoa hoc co ban ctia cac halogen 1a tinh oxi hoa manh.
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Il - SU BIEN DOI TINH CHAT

Dua vao bang 11 ta ¢6 thé riit ra quy luat bién déi tinh chat vat 1i, tinh chét hod
hoc va do am dién cutia cac halogen khi di tir flo dén iot.

Badng 11. Mét sé dédc diém cua cdc nguyén té nhom halogen

Tinh chat Nguyén t& Flo Clo Brom lot
S6 hiéu nguyén tir 9 17 35 53
Ban kinh nguyén ti (nm) 0,064 0,099 0,114 0,133
I%?)’ung?; ﬁ?:gt;rcc):ga nguyén tdr 2522p° 3s23p° 4s?4p° 5s26p°
Nguyén t& khoi 19 35,5 80 127
;;i”ghtgtéétgg :(‘:-’p clia khi Kkhi l6ng rén
Mau sic luc nhat vang luc nau dé den tim
Nhiét d6 néng chay (t,.,°C) -219,6 -101,0 7,3 113,6
Nhiét d6 si (t,°C) -188,1 =341 59,2 185,5
Do am dién 3,98 3,16 2,96 2,66

1. Su bién ddi tinh chat vat li cia cac don chat
Di tir flo dén iot ta thdy :
Trang thai tap hop : Tir thé khi chuyén sang thé 16ng va thé ran.
Mau sic : Pam dan.

Nhiét do nong chay va nhiét do soi : Tang dan.

2. Su bién dé6i do am dién
Do am dién twong doi 16n.
Di tir flo dén iot do am dién giam dan.
Flo c6 do am dién 16n nhat nén trong tit ca cac hop chat chi co s6 oxi hoa 1.
Cac nguyén t6 halogen khéac, ngoai s6 oxi hoa 1 con ¢ cdc s6 oxi hoa +1, +3,
+5, +7.
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3. Su bién déi tinh chat hoa hoc cta cac don chat

Vi 16p electron ngoai cling c6 cau tao tuwong tu nhau (ns?np’) nén cac don chat
halogen gi6ng nhau vé tinh chit hod hoc ciing nhu thanh phan va tinh chat cta
cac hop chat do ching tao thanh.

Halogen 12 nhiing phi kim dién hinh. Di tir flo dén iot, tinh oxi hod giam dan.

Cac don chat halogen oxi hod dugc hau hét cac kim loai tao ra mudi
halogenua, oxi hod khi hidro tao ra nhiing hgp chat khi khong mau
hidro halogenua. Nhiing chit khi nay tan trong nudc tao ra dung dich
axit halogenhidric.

BAI TAP

1.

Kim loai nao sau day tac dung véi dung dich HCI loang va tac dung vai khi Cl,, cho cung
loai mudi clorua kim loai ?
A. Fe. B. Zn. C. Cu. D. Ag.

. Dac diém nao dudi day khong phai 1a dac diém chung clia cac nguyén t6 halogen

(F,C,L,Br,I)?

A. Nguyén tr c6 kha nang thu thém 1e.

B. Tao ra hgp chat lién két cong hoa tri ¢b cuc véi hidro.
C. C6 s6 oxi hoa -1 trong moi hop chét.

D. L&p electron ngoai cung clia nguyén tl&r c6 7 electron.

. Dac diém nao dui day la d&c diém chung clia cac don chét halogen (F,, Cl,, Br,, L) :

A.  diéu kién thudng la chat khi. C. Vira ¢6 tinh oxi hod, vira ¢6 tinh kh.
B. C6 tinh oxi hoa manh. D. Tac dung manh véi nuéc.

. So sanh nhiing nguyén t6 halogen vé cac mat sau :

a) C&u tao nguyén tf va cau tao phan ta.
b) Tinh chat vat Ii.
c) Tinh chat hoa hoc.

. Hay cho biét tinh quy luat su bién d&i clia nhiét d6 néng chay, nhiét dd séi, mau sic,

dé am dién cla cac nguyén t6 halogen.

. Néu tinh chat hoa hoc co ban clia cac nguyén t6 halogen va gidi thich chiéu bién déi

tinh chat hoa hoc co ban do.

. Gidi thich vi sao cac nguyén t6 halogen khéng cé & trang thai tu do trong tu nhién.

. Cho mét lugng don chat halogen tac dung hét véi magie thu dudc 19 g

magie halogenua. Ciing lugng don chat halogen dé tac dung hét vGi nhém tao ra
17,8 g nhom halogenua. Xac dinh tén va khai lugng don chéat halogen noi trén.
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Bai CLO

e Clo la nguyén t6 halogen tiéu biéu va quan trong nhat.
Vay clo c6 tinh chat vat Ii va tinh chat hoa hoc gi ?

e Clo c6 nhing tng dung gi va diéu ché bang cach nao ?

I - TINH CHAT VAT Li
diéu kién thudng, clo la khi mau vang luc, mui xdc, rat doc, n6 pha hoai niém
mac cua duong ho hap.

71
Khi clo nang gap 2,5 lan khong khi [d 25 ~ 2,5) va tan trong nudc.

20 °C, mot thé tich nu6c hoa tan 2,5 thé tich khi clo. Dung dich cta khi clo
trong nudc con goi la nude clo c6 mau vang nhat.
Khi clo tan nhiéu trong cdc dung moi hitu co nhu benzen, etanol, hexan,
cacbon tetraclorua...

Il - TINH CHAT HOA HOC

Nguyén tr clo c6 do am dién 16n (3,16), chi ding sau nguyén tu flo (3,98)
va nguyén tlr oxi (3,44). Vi vay, trong hgp chat véi cac nguyén to nay, clo c¢6 s6
oxi hod duong (+1, +3, +5, +7), con trong cac truong hop khac, clo c6 s6
oxi hoa am ( 1).

Khi tham gia phan tng, nguyén tir clo dé nhan thém le dé thanh
ion clorua CI .

Vi vay, tinh chit hoa hoc co ban cua clo 1a tinh oxi hod manh.

Tinh chat nay duoc thé hién qua cdc phan ting sau :

1. Tac dung véi kim loai

Khi clo oxi hod truc ti€p duoc hau hét cac kim loai tao ra mudi clorua, phan tng

xay ra & nhiét do thudng hoic khong cao 1am, toc do nhanh, toa nhiéu nhiét.

Natri néng chay chdy trong khi clo véi ngon Itra sang chdi, tao ra natri clorua :
0 0 +1 -1

2Na +Cl, — 2NaCl
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Hinh 5.1. Béng chay trong khi clo Hinh 5.2. S&t chay trong khi clo
Day dong nung do6 chdy trong khi Day sét nung do chdy trong khi clo
clo tao thanh déng(II) clorua : tao thanh khéi mau nau la nhiing

hat sat(IIT) clorua :

0 0 +2 -1 0 0 +3 -1
Cu + Cl2 — CuCl2 2Fe + 3Cl2 — 2FeCl3

2. Tac dung véi hidro
nhiét do thuong va trong bong t6i, khi clo hau nhu khong phan tng véi khi

hidro. Khi chiéu sdang hon hgp boi dnh sdng mat troi hoac dnh sdng ctia magie
chay, phan tng trén xay ra nhanh va c6 thé nd. Hoén hop né manh nhat khi ti 1é
mol gitta hidrovaclola 1 : 1.

0 0 +1 -1

H, + Cl, — 2HCl
Nhu vay, trong cdc phan ting véi kim loai va véi hidro, clo thé hién tinh
oxi hoa manh.
3. Tac dung véi ndode

Khi tan trong nudc, mot phan khi clo tic dung véi nudc tao ra hén hop
axit clohidric va axit hipocloro.

0 -1 +1
Cl, + H,O &= HCl + HCIO

Trong phan tng trén, clo vira 1a chit khir vira la chat oxi hod vi mot nguyén tu Cl

+1 -1
bi oxi hoa thanh Cl , mot nguyén tir Cl bi khu thanh Cl . Phan tng trén la phan ting
thuan nghich do HCIO Ia chét oxi ho4 rit manh, c6 thé oxi hod HCI thanh Cl,

va H,0. Ciing do HCIO 1a chét oxi hod manh nén nudc clo ¢6 tinh tdy mau.
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Il - TRANG THAI TU NHIEN

Trong tu nhién, clo c¢6 hai déng vi bén 1a 3Cl (75,77%) va 3'Cl (24,23%),
nguyén tr khoi trung binh 1a 35,5.

Do hoat dong hoa hoc manh nén nguyén t6 clo chi ton tai trong tu nhién & dang
hop chét, chli yéu 1a mu6i natri clorua c6 trong nuéc bién va mudi mo. Mot lit
nuée bién chita khoang 30 g mudi natri clorua. Hop chét khac cua clo ciling phé
bién trong tu nhién nhu chat khodng cacnalit KC1.MgCl,.6H,0. Axit clohidric
ciing c6 trong dich vi da day clia ngudi va dong vat. Trong nudc bién, clo chiém
khoang 2% khai lugng.

IV - UNG DUNG

a) Clo dugc dung dé diét trung nudc sinh hoat. Hoa tan vio nuéc mot luong nhod
clo dé diét cac loai vi khuin gay bénh. Nudc bé boi c6 thé duoc xir li bang
luong khi clo nhiéu hon. Clo ciing dugc dung dé tdy trang soi, vai, gidy.

b) Mot lugng 16n clo duoc dung dé san xuat cdc hod chat hitu co. Nhitng san phdm
hitu co chita clo c6 y nghia to 16n. Nhitng dung moi nhu cacbon tetraclorua,
dicloetan dugc diung rong rai dé chiét chat béo, khir ddu md trén kim loai.
Mot s6 chat hitu co chita clo dugc dung lam thuéc diét con trung. Tur nhiing
san pham hitu co chita clo ngudi ta san xuat dugc nhiéu loai chat déo nhu nhua
PVC — poli(vinyl clorua), cao su téng hop, soi téng hop ...

¢) Clo dugc dung dé san xuat cac chat tdy trang, sdt tring nhu nudc Gia-ven,
clorua voi va san xuit cidc hod chit vo co nhu axit clohidric, kali clorat ...

V - BIEU CHE
1. Piéu ché khi clo trong phong thi nghiém
Trong phong thi nghiém, khi clo dugc diéu ché biang cach cho axit clohidric dac
tdic dung v6i chdt oxi hod manh nhu mangan dioxit rin (MnO,) hoac
kali pemanganat ran (KMnO,)...
MnO, + 4HCI-“5 MnCl, + Cl, + 2H,0
2KMnO, + 16HCI —— 2Mn(Cl, + 2KCI+ 5Cl, + 8H,O
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Dd HCI d&c

& Béng tam
y o dd NaOH
G . H,S0, dac
4 Dung dich a8 gicr
= NaCl dé gitt hoi U6
% khi HCI  nuoe Cl, khd
-

Hinh 5.3. Biéu ché va thu khi clo trong phong thi nghiém

Véi MnO, can phai dun néng, véi KMnO,
c6 thé dun hoac khong. Khi clo thu dugc
thuong bi 1an tap chét 1a khi hidro clorua va
hoi nuéc. D€ loai bo tap chat, can dan khi clo
lan lugt qua cac binh rtra khi chita dung dich
NaCl (dé gitt khi HCI) va chita H,SO, dac
(dé giit hoi nuéc).

NaCl, —.ch
2. San xuat clo trong cong nghiép ) o h,
. .. = N Catot—|
Trong cong nghiép, nguoi ta dién phan dung sét Ant
. ~ N v P N 2 no
dich bao hoa mudi an trong nudc (hinh 5.4) dé Mang than chi
san xuat xit (NaOH), dong thoi thu dugc khi  ngan
clo va hidro (clo 1a san phdm phu cta cong
nghé san xuat xit). Thung dién phan c6 mang NaOH

ngin cach 2 dién cuc dé khi clo khong tiép xuc
v6i dung dich NaOH.

Phuong trinh dién phan c6 thé viét nhu sau : Hinh 5.4. San xuét NaOH va
khi Cl,, H, trong cong nghiép

dpdd

¢6 mang ngan

2NaCl + 2H,0 2NaOH + H, + Cl,

cuc am (catot) cuc doong (anot)
Cong ti hoa chat Viét Tri (thanh pho Viét Tri, tinh Phi Tho) st dung cach nay.

100



BAI TAP

1.

Trong phong thi nghiém, khi clo thudng dudc diéu ché bang cach oxi hoa hop chéat nao
sau day ?

A. NaCl.
B. HCI.
C. KCIO,.

D. KMnO,,

. Cho biét tinh chat hoa hoc co ban clia nguyén té clo. Gidi thich vi sao nguyén t6 clo ¢c6

tinh chat hoa hoc ca ban d6. Cho thi du minh hoa.

. Dan khi clo vao nuéc, xay ra hién tudng vat Ii hay hoa hoc ? Giai thich.
. Néu nhiing Ung dung thuc té€ cla khi clo.

. Can bang phuong trinh hoa hoc clia cac phan (ing oxi hoa — khit sau bang phuong

phap thang bang electron :
a) KMnO, + HCI —— KCI + MnCl, + Cl, +H,0

b)HNO, +HCI —> NO + Cl, + H,0
c)HCIO, +HCI —> Cl, + H,0
d) PbO, +HCI —> PbCl,+ Cl, + H,0

. Tai sao trong céng nghiép ngudi ta dung phuong phap dién phan dung dich NaCl

bao hoa chit khéng dung su tuang tac gilta cac hoa chéat trong phan iing oxi hoa — khir
dé san xuat khi clo ?

. Can bao nhiéu gam KMnO, va bao nhiéu mililit dung dich axit clohidric 1M dé diéu ché

di khi clo tac dung véi sat, tao nén 16,25 g FeCl, ?
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Bai HIDRO CLORUA

AXIT CLOHIDRIC VA
MUOI CLORUA

e Axit clohidric c6 day du nhang tinh chat hoa hoc chung cta
axit khong ¢ N6 c6 tinh chat gi khac voi cac axit khac ¢

e Nhan biét ion clorua bing cach nao ?

I - HIDRO CLORUA
1. Cau tao phan tu H :él: hay H Cl

Hidro clorua 1a hop chit cong hoa tri, phan tir c6 cuc (hiéu do am dién giira
nguyén ti clo va nguyén tr hidro : 3,16 2,20 = 0,96).

2. Tinh chat

36,5
Hidro clorua la khi khong mau, mui x6c, nang hon khong khi d= 9 ~1,26 |.

Dé nghién cttu do tan ctia khi HCI trong
nudc, ta lam thi nghiém nhu sau :

L4y mot binh da thu day khi HCI va day
binh bang niit cao su. Xuyén qua niit ¢6
mot ong thuy tinh thang, vuét nhon &
dau. Nhing 6ng thuy tinh vao mot chau
chita nude c6 pha vai giot dung dich quy
tim (hinh 5.5).

Mot lat sau, nuGe trong chau theo 6ng phun
vao binh thanh nhiing tia nudc mau do.

Vi sao nudc lai phun vao binh ?

H,0O c6 pha quy tim
| —

D6 1a do khi hidro clorua tan nhiéu trong
nudce, tao ra sy giam manh 4p sudt trong
binh, dp suét ctia khi quyén ddy nuéc vao Hinh 5.5. Thi nghiém vé tinh dé tan
th€ chd khi HCI da hoa tan. olia khi HCI trong nude
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Dung dich thu duoc la axit nén lam dung dich quy tim nga sang mau do.
Vay, khi HCI tan rat nhiéu trong nuée. Lam thi nghiém chinh xéc, nguoi ta da xac
dinh duoc & 20 °C, mot thé tich nude ¢ thé hoa tan t6i gan 500 thé tich khi HCL

I1 - AXIT CLOHIDRIC
1. Tinh chat vat li
Hidro clorua tan vao nudc tao thanh dung dich axit clohidric. D6 1a chit 16ng
khong mau, mui x6¢. Dung dich HCI dac nhat (6 20 °C) dat t6i nong do 37% va
c6 khoi luong rieng D = 1,19 g/cm?.
Dung dich HCI dac “boc khoi” trong khong khi 4am. D6 1a do hidro clorua thodt ra
tao vGi hoi nudce trong khong khi thanh nhitng hat dung dich nho nhu suong mu.
2. Tinh chat hoa hoc
Axit clohidric la axit manh, ¢6 ddy du tinh chat hoa hoc chung ctia axit nhu lam
quy tim chuyén sang mau do, tdc dung véi kim loai ding trude hidro trong day
hoat dong hoa hoc, tac dung véi oxit bazo, bazo, muo6i. Thi du :
Fe + 2HCl — FeCl, +H,
CuO  + 2HCl —> CuCl, + H,0
Fe(OH);+ 3HCl — FeCl; + 3H,0
CaCO; + 2HCI — CaCl, + CO, + H,O

Axit clohidric ¢6 tinh khir do trong phan tit HCI, nguyén t6 clo c¢6 s6 oxi hoa
thap nhat 1a —1. Khi dung dich HCI dac tac dung véi chat oxi hod manh nhu
MnO,, KMnO,,... thi HCI bi oxi hod thanh Cl,.

4l -1 +2 0
MnO, + 4HCI — MnCl, + Cl, + 2H,0
3. Diéu ché
a) Trong phong thi nghiém
C6 thé diéu ché khi hidro clorua, bang céach cho tinh thé NaCl tic dung véi
axit H,SO, dam dac va dun néng (phuong phép sunfat) réi hap thu vao nudc dé
thu dugc dung dich axit clohidric :

NaCl  + H,S0, —<2%C NaHSO, + HCI

nhiét do cao hon tao ra Na,SO, va khi HCI :

NaCl + H,80, —=*0C NS0, +2HCI
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Hinh 5.6. Diéu ché axit clohidric trong phong thi nghiém

b) Sdn xudt axit clohidric trong cong nghiép
— Nguoi ta dot khi H, trong khi quyén Cl, (Cl, va H, déu la san phdm cla
qud trinh dién phan dung dich NaCl c6 mang ngin) dé tao ra khi HCI

(phuong phap tdng hop) : H, + Cl, -5 2HCI

Thap hép thu

Thap l H,O
Khi thoat
Thap tong hop ra ngoai
B
™
Ha
5

| dd HCl dac

c,!
Hinh 5.7. So d6 thiét bi san xuét axit clohidric trong cdng nghiép

Can dot khoi mao cho phén tng trong budéng dét ctia thap T1 (1am bang than chi
hay thach anh), sau d6 phan tGng tu xay ra.

Khi HCl dugc nuGc hap thu & trong hai thdp T2 va T3 theo nguyén tac
nguoc dong dé thu dugc dung dich axit clohidric.



— Hién nay, cong ngh¢ san xuat HCI di tir NaCl va H,SO, cling dugc 4p dung
trong cong nghiép (phuong phép sunfat).

=400 °C

2NaCl + H,SO, Na,SO, + 2HCI

— Mot lugng 16n HCI thu dugce trong cong nghiép tu qua trinh clo hoa céc hop
chat hitu co (cht yéu la cac hidrocacbon).

111 - MUOI CLORUA VA NHAN BIET ION CLORUA

1. Mot s6 muoi clorua
Muéi cta axit clohidric goi 1a mud6i clorua. Pa s6 cdc mudi clorua tan nhiéu
trong nudc, trit mot s6 mudi khong tan nhu AgCl va it tan nhu CuCl, PbCl,.
Muéi clorua c6 nhi€u tng dung quan trong : KCI dung lam phén kali ; ZnCl,
dugc tdim vao cdc thanh ta vet 1am bang gb dé chéng muc vi chdt nay c6
kha nang diét khudn ; AICl; ding 1am chét xiic tic trong tong hop hitu co ; BaCl,
dung dé trir sau bénh trong nong nghiép ...
Mudi clorua quan trong nhat 1a NaCl. Ngoai viéc dung lam mudi an va bao quan
thuc pham, NaCl con 1a nguyén liéu quan trong d6i véi nganh cong nghiép hoa
chét dé diéu ché€ Cl,, H,, NaOH, nudc Gia-ven, ...

2. Nhan biét ion clorua

Nho dung dich bac nitrat vao dung dich muéi clo-
rua hoac dung dich axit clohidric s€ c6 két tha
trang bac clorua xuat hién, két tha ndy khong tan
trong cac axit manh :

NaCl + AgNO; —> AgCl + NaNO,
HCl + AgNO; —> AgCl + HNO,
Vay, dung dich AgNO, 1a thuéc thir dé nhan biét

ion clorua.

Hinh 5.8. AgNO, tac dung
vGi dung dich NaCl
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BAI TAP

1.

Cho 20 g hén hgp bt Mg va Fe tac dung véi dung dich HCI du thdy c6 1 g khi H, bay ra.
Khéi lugng mudi clorua tao ra trong dung dich la bao nhiéu gam ?
A. 40,5 g. B.455g. C. 55,5 g. D. 65,5 g.

2. Néu nhiing tinh chat vat Ii ctia khi hidro clorua.

. Cb cac chat sau : axit sunfuric d&c, nudc, kali clorua rén. Hay viét phuong trinh hoa hoc

clia cac phan (ing dé diéu ché hidro clorua.

Hay dan ra nhiing phan (ing hoa hoc clia axit clohidric dé lam thi du :
a) DO la nhitng phan (ng oxi hoa  khr.

b) D6 khdng phai 1a phan (ng oxi hoa kh.

. Ban chéat clia cac phan (ing diéu ché hidro clorua bang phuong phap sunfat va phuong

phap téng hap khac nhau nhu thé nao ? Cac phuong phap trén da dua vao nhiing tinh
chat hoa hoc nao clia cac chéat tham gia phan (ng ?

. Suc khi Cl,, qua dung dich Na,COj, thdy c6 khi CO, thoat ra. Hay viét phuong trinh hoa

hoc cla cac phan ing da xay ra.

. Tinh néng d6 clia hai dung dich axit clohidric trong cac trudng hop sau :

a) Can phai dung 150 ml dung dich HCI dé két tiia hoan toan 200 g dung dich AQNO, 8,5%.
b) Khi cho 50 g dung dich HCI vao mét coc dung NaHCO, (du) thi thu dugc 2,24 lit khi
& diéu kién tiéu chuan.

VAI TRO QUAN TRONG CUA AXIT CLOHIDRIC

Axit clohidric c6 vai tro rat quan trong déi voi qua trinh trao déi chat clia co thé. Trong
dich vi da day ctia nguoi c6 axit clohidric voi nong do khoang tir 0,0001M dén 0,001M
(c6 do pH tuong tng la 4 va 3). Ngoai viéc hoa tan cac mudi kho tan, axit clohidric con
la chét xuc tac cho cac phan tng thuy phan cac chat gluxit (chat duong, bot) va chat pro-
tein (chat dam) thanh cac chat don gian hon dé co thé c6 thé hap thu dugc.

Khi trong dich vi da day ctia nguoi c6 luong axit clohidric nhé hon hodc 16m hon muic binh thuong
thi nguoi do bi mac bénh. Néu trong dich vi da day, axit clohidric c6 néng do nhé hon
0,000TM (pH > 4) ta m3c bénh kho tiéu, nguoc lai, néu nong do axit clohidric l6n hon
0,001M (pH < 3) ta méc bénh ¢ chua. Mot s6 thudc chita dau da day c6 chia mudi natri
hidrocacbonat NaHCO, (con goi la thuéc mudi) c6 tac dung trung hoa bét axit trong da day.

NaHCO, + HCl — NaCl + CO, + H,0O

Trong cong nghiép, mot lugng lon axit clohidric ding dé san xuat cac mudi clorua va
téng hop céac chat hiu co.

Hang ndm, thé gigi san xudt hang triéu tdn axit clohidric.
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Bai SO LUOC VE HOP CHAT
24 CO OXI CUA CLO

e Nudc Gia-ven va clorua voi c6 thanh phan, cdu tao va
tinh chat ra sao ?

e Chuang dugc dung lam gi va diéu ché bang cach nao ?

I - NUOC GIA-VEN

Nudc Gia-ven 1a dung dich hén hop muéi NaCl va NaClO (natri hipoclorit).
Mudi NaClO c¢6 tinh oxi hod rit manh, do vay nudc Gia-ven c¢6 tinh tdy mau va
sat trung, ding dé tdy tring vai, soi, gidy va ding dé tdy u€ chudng trai
chan nuoi, nha vé sinh.

NaClO la mu6i cua axit yéu (yéu hon axit cacbonic), trong khong khi né tac
dung dan dan véi CO, tao ra axit hipocloro HCIO khong bén :

NaClO + CO, + H,0 —— NaHCO, + HCIO

Ca NaClO va HCIO trong dung dich déu cé tinh oxi hod rat manh.
Trong phong thi nghiém, nudc Gia-ven duoc diéu ché bang céch cho khi clo tac
dung v6i dung dich NaOH loang & nhiét do thuong.

Cl, + 2NaOH - NaCl + NaClO + H,0

(Ndoc Gia-ven)

Trong cong nghiép, nudc Gia-ven duoc san xuét bang cach dién phan dung dich
mudi an (noéng do tr 15 — 20%) trong thung dién phan khong ¢6 mang ngan.
2NaCl + 2H,0 — 2NaOH + H, 1+ Cl,[!

(catét) (anot)

Do khong c¢6 mang ngan nén Cl, thoét ra ¢ anot tic dung v6i NaOH (ciing vira
duoc tao thanh & catot) trong dung dich tao ra nuée Gia-ven.
Cl, + 2NaOH — NaCl + NaClO + H,O

Il - CLORUA VOI
-1
Clorua voi 1a chat bot mau trang, x6p. Cl
Cong thiic phan tir cua clorua voi la CaOCl, va c6 cong thiic cau tao 1a Ca\ o’
0—Cl
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Nhu vay, clorua voi 1a mudi cua kim loai canxi véi hai loai goc axit 1a clorua
CI™ va hipoclorit CIO~. Mu6i ciia mot kim loai véi nhiéu loai goc axit khac nhau
dugc goi 1a mudi hon tap.
Trong khong khi, clorua voi tic dung dan dan véi khi CO, va hoi nuéc gidi
phoéng axit hipocloro HCIO :

2Ca0Cl, + CO, + H,0 — CaCOj; + CaCl, + 2HCIO
Clorua voi ¢6 tinh oxi hod manh tuong tu nudc Gia-ven nén dugc dung dé tdy
trang vai, soi, gidy. So véi nudc Gia-ven, clorua voi ré hon, ham luong hipoclo-
rit cao hon nén con dung dé tdy ué ho ric, cong ranh, chudng trai chan nuoi, ...
Mot lugng 16n clorua voi dugce dung trong viéc tinh ch€ dau mo. Do ¢6 kha nang
tdc dung véi cdc chat hitu co, clorua voi dugce dung dé xir 1i céc chat doc, bao vé
moi truong.
Khi cho khi clo tac dung véi voi toi hoac sita voi & 30 °C ta thu duoc clorua voi :

Cl, + Ca(OH), — CaOCl, + H,0

BAI TAP

1.

2,
3.

4.

Chon cau dung trong cac cau sau :

A. Clorua véi 1a mugi tao bdi mét kim loai lién két véi mot loai gbc axit.

B. Clorua véi 1a mudi tao bGi mot kim loai lién két véi hai loai gbc axit.

C. Clorua véi la muéi tao bdi hai kim loai lién két vGi mét loai goc axit.

D. Clorua v6i khong phai 1a mudi.

Néu tinh chat hoa hoc chinh va Ging dung cla nudc Gia-ven, clorua voi.

Trong phong thi nghiém c6 cac hoa chat : NaCl, MnO,, NaOH va H,SO, dac, ta c6 thé
diéu ché& dudc nudc Gia-ven khong ? Viét phuang trinh hoa hoc cla cac phan ing.
C6 nhiing so d6 phan (ng hoa hoc sau :

a) Cl, + H,0 — HCI +HCIO
b) CaOCl, + HCI —> CaCl, + Cl, + H,0
c) Cl, + KOH 5 KCI+KCIO, + H,0
d) HCI + KCIO, —> KCI+Cl, + H,0
e) NaCIO + CO, + H,0 —> NaHCO, + HCIO
g) CaOCl, —> CaCl, + 0,

Cho biét nhiing phan (ng nao la phan Gng oxi hoa kh{ va vai trd cla cac chat
tham gia phan Ung oxi hoa kh{. Hoan thanh phuong trinh hoa hoc clia phan (ng.

Trong phong thi nghiém c6 canxi oxit, nuéc, MnO,, axit H,SO, 70% (D = 1,61 g/cm?3)
va NaCl. Hdi can phai dung nhiing chét gi va v6i luong chét 1a bao nhiéu dé diéu ché
254 g clorua voi ?
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L5 FLO - BROM - 10T

e Cac nguyén to flo, brom, iot c6 nhing tinh chat nao
giong va khac voi clo ? Ching c6 tng dung gi va
diéu ché ching nhu thé nao ?

I - FLO
1. Tinh chat vat li va trang thai tu nhién
diéu kién thudng, flo 1a chat khi mau luc nhat, rat doc.

Trong tu nhién, flo chi ¢c6 & dang hop chat, chi yéu tap trung trong cac chat
khoédng ¢ dang muoi florua nhu CaF, hoac Na,AlF, (criolit). Flo cling c6 trong

hop chit tao nén men rang ctia ngudi va dong vat, trong 1a ctia mot s6 loai cay.

2. Tinh chat hoa hoc
Nguyén t6 flo c6 do am dién 16n nhat nén la phi kim c6 tinh oxi hoa manh nhat.
Tinh oxi hod manh liét cta flo thé hién & cdc phan tng sau day :
— Khi flo oxi hoa dugc tat ca cac kim loai tao ra mudi florua.
— Khi flo oxi hod duoc hau hét cac phi kim. Véi khi hidro, phan ing nd manh
xay ra ngay ca trong bong t6i va nhiét do rat thap, tao ra hidro florua :
b _mc
Hidro florua (HF) tan nhiéu trong nudc, tao thanh dung dich axit flohidric.
Axit flohidric 12 axit yéu nhung ¢6 tinh chét dac biét 1a an mon cac do vat bang
thuy tinh.
SiO, + 4HF —  SiF, + 2H,0
Silic tetraflorua
Vi vay, axit HF dugc dung dé€ khac chit 1én thuy tinh.
Khi flo oxi hod nudc dé dang & ngay nhiét do thuong, hoi nuéc néng boc chiy
khi ti€p xtc véi khi flo.
0 -2 -1 0
2E, + 2H,0 — 4HF + O,
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3.

ng dung
Ung dung quan trong va chii yéu cta flo 12 dé diéu ché mot s6 din xudt
hidrocacbon chita flo. D6 1a nhiing san phdm trung gian dé san xudt ra chat déo
nhu floroten - CF, — CFCl 5 diing béo vé cdc chi tiét, vat thé bang kim loai,
gom, su, thuy tinh,... khoi bi an mon.
Chat déo teflon 4 CF,— CF, & diing dé ché tao céc vong dém lam kin chan
khong, phti 1én céc dung cu nha bép (xoong, chao ...) dé chong dinh.
Mot dan xuat khdc cua hidrocacbon 1a diclodiflometan (CF,Cl,), con goi la
chat CFC (tén thuong mai la freon), trudc day dugc dung lam chat sinh han
trong tu lanh va may di€u hoa nhiét do. Tir nam 1996, chiat CFC da bi cam st
dung do khi thai vao khi quyén n6 phé huy tang ozon.
Ngoai ra, flo con duge diing trong cong nghiép hat nhan dé 1am giau 233U.
Dung dich NaF loang dugc dung lam thudc chong sau rang.

. San xuat flo trong cong nghiép

Flo ¢6 tinh oxi hod manh nhét nén khong mot chat hoa hoc nao c6 thé oxi hod
ion F~ thanh F,.

Phuong phdp duy nhét dé san xuat flo trong cong nghiép la dién phan hén hop
KF va HF (h6n hop & thé 16ng), cuc duong bing graphit (than chi) va cuc am
bing thép dac biét hoac bang dong.  cuc am c6 khi H, va ¢ cuc duong c6 khi
F, thoat ra.

Il - BROM

1.

Tinh chat vat li va trang thai tu nhién

diéu kién thudng, brom 1a chét 16ng mau do nau, dé bay hoi, hoi brom doc.
Brom roi vao da sé€ gdy bong nang. Brom tan trong nudc, nhung tan nhiéu hon
trong cidc dung moéi hitu co nhu etanol, benzen, xang... Dung dich cua brom
trong nudc goi la nudec brom.
Trong tu nhién, brom chu yéu ton tai & dang hop chét, nhung it hon nhiéu so véi hop
chat cua flo va clo. Trong nudc bién c6 chita mot lugng rat nhd mudi natri bromua.

. Tinh chat hoa hoc

Brom ¢6 tinh oxi hod kém flo va clo, tuy vy brom van la chat oxi hod manh.

Brom oxi hod dugc nhiéu kim loai, thi du :
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0 0 +3 -1
3Br, + 2Al —> 2AlBr,
Brom chi oxi hoa duogc hidro & nhiét do cao, tao ra khi hidro bromua :
0 R
Br, + H, Yy 2HBr

Khi hidro bromua tan trong nudc tao thanh dung dich axit bromhidric. Day la
axit manh, manh hon axit HCI.
Brom tac dung véi nude rat cham tao ra axit bromhidric HBr va axit hipobromo
HBrO :
0 = +1
Br, + H,0 &= HBr + HBrO

Ciing giong nhu clo, trong phan ng véi nuéc, brom vira thé hién tinh oxi hoa
vira thé hién tinh khtr.
3. ng dung

Brom dugc diing d€ san xuat mot s6 dan xudt clia hidrocacbon nhu C,H¢Br (bro-
metan) va C,H,Br, (dibrometan) trong cong nghiép duogc pham.

Mot lugng 16n brom ding dé san xuat AgBr (bac bromua), 1a chit nhay cam véi
dnh sdng dung dé trdng lén phim. Du6i tdc dung cla dnh sdng, né phan huy
thanh kim loai bac (6 dang bot mau den) va brom (& dang hoi).

anh sang

2AgBr 2Ag + Br,

Hop chit ctia brom duoc ding nhiéu trong cong nghiép ddu mo, hod chat cho
nong nghiép, pham nhuoém va nhitng ho4 chit trung gian.
4. San xuat brom trong cong nghiép

Trong cong nghiép, brom dugc san xuat tir nudc bién. Sau khi téch NaCl ra khoi
nudc bién, dung dich con lai ¢6 hoa tan NaBr. Dung khi clo oxi hod NaBr dé

san xuat Br, :
0 -1 -1 0
Cl, + 2NaBr — 2Na(Cl + Br,
i - 10T
1. Tinh chat vat li va trang thai tu nhién
diéu kién thudng, iot 1a chét ran, dang tinh thé mau den tim. Khi dun nong,
iot ran bién thanh hoi, khong qua trang thai 16ng. Hién tugng nay dugc goi 1a
su thang hoa cua iot.
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Tot tan rét it trong nuGc nhung tan nhi€u trong cdc dung moi hitu co nhu
etanol, benzen, xing... Vi thé ngudi ta thudng dung xang hoic benzen dé chiét
iot, brom khoi dung dich nudc.

Trong tu nhién, iot cht yéu ton tai dudi dang hop chat 1a mudi iotua. Mudi iotua
hi€m hon mu6i bromua, trong nuéc bién chi c6 mot lugng rat nhé mudi iotua.

2. Tinh chat hoa hoc
Iot ¢6 ban kinh nguyén tir 16n hon so véi flo, clo, brom va c6 d6 am dién nho
hon, vi vay iot c6 tinh oxi hod yé&u hon flo, clo, brom.
Tot oxi hod dugc nhiéu kim loai nhung phan tng chi xay ra khi dun néng hoac
c6 chit xic tac, thi du :

0 0 ic tac H.O +3-1
3, + 241 ERERE 2AI1,

Bot Al va I,

|

Hinh 5.9. Phan ting hoa hoc ciia Al vdi I, khi co chét xuc tac la H,O

Iot chi oxi hoa dugc hidro & nhiét d6 cao va c6 mat chat xic tac tao ra khi
hidro iotua, phan tng thuan nghich :

0 0 350-500°C £l
xtc tic Pt

Khi hidro iotua tan nhiéu trong nudc tao ra dung dich axit iothidric.
Axit iothidric 12 axit manh hon va dé bi oxi hod hon axit bromhidric va
axit clohidric.

Iot hau nhu khong tac dung véi nude.

Tot ¢6 tinh oxi hod kém clo va brom nén clo va brom c6 thé oxi hod mudi iotua
thanh iot :

0 -1 -1 0
Cl, + 2Nal —> 2NaCl + I,
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0 -1 -1 0
Br, + 2Nal —> 2NaBr + I,

Iot c6 tinh chat dac trung la tic dung vGi ho tinh bot tao thanh hop chét c6
mau xanh. Vi vay, ngudi ta thuong ding iot dé nhan biét tinh bot va nguoc lai.

ng dung
Phén 16n iot dugc dung dé san xuét dugc pham. Dung dich 5% iot trong etanol
(coOn iot) dung lam thudc sat trung vét thuong.
Chat tdy rira khi dugc tron thém iot s& tdy sach cdc vét ban bam trén cac thiét bi
trong nha may ché bién bo, sita.
Muéi iot dung dé phong bénh buéu ¢ do thi€u iot.

4. San xuat iot trong cong nghiép

Trong cong nghiép, ngudi ta san xuat iot tir rong bién.

BAI TAP

1.

Dung dich axit nao sau day khéng thé chira trong binh thuy tinh ?
A. HCI. B. H,SO,. C. HNO,,. D. HF.

. B8 dung dich chita 1 g HBr vao dung dich chita 1 g NaOH. Nhang gidy quy tim vao

dung dich thu dugc thi gidy quy tim chuyén sang mau nao ?
A. Mau dé. C. Khéng d&i mau.
B. Mau xanh. D. Khéng xac dinh dugdc.

. So sanh tinh chét oxi hoa clia cac don chét F,, Cl,, Br,, 1. Dan ra nhiing phuong trinh

hoa hoc dé& minh hoa.

. Phéan {ng clia cac don chét halogen vGi nuGc xay ra nhu thé nao ? Viét phuong trinh

hoéa hoc cla phéan iing, néu co.

. Mudi NaCl ¢ Ian tap chat 1a Nal.

a) Lam thé& nao dé ching minh réng trong mudi NaCl néi trén c6 1an tap chat Nal ?
b) Lam th& nao dé c6 NaCl tinh khiét.

. S& quan sat dudc hién tuong gi khi ta thém dan dan nuéc clo vao dung dich kali iotua

c6 chira s&n mét it hé tinh bot ? DAn ra phuong trinh hoé hoc clia phan (mg ma em biét.
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7.

diéu kién tiéu chuan, 1 lit nuéc hoa tan 350 lit khi HBr. Tinh néng dd phan tram cla
dung dich axit bromhidric thu dugc.

. Cho 1,03 gam mudi natri halogenua (A) tac dung véi dung dich AgNO, du thi thu dugc

mot két tda, két tha nay sau khi phan huy hoan toan cho 1,08 gam bac. Xac dinh tén
cla muoi A.

. Tinh kh&i lugng CaF, can ding dé diéu ché 2,5 kg dung dich axit flohidric néng do

40%. Biét hiéu suat phan tng 1a 80%.

10. Lam thé nao dé phan biét dung dich NaF va dung dich NaCl ?

11. lot bi 1an tap chat Ia Nal. Lam thé nao dé loai bd tap chat d6.

HOP CHAT CFC

Céac dan xuat hidrocacbon nhu CF,Cl,, CFCl; (con goi la CFQ), ... c6 tén thuong mai
la freon. D6 1a chdt khi rat bén, ddc biét khong chay, khong dn mon kim loai,
6 tinh doc thap, khong c6 mui, dé bay hoi do nhiét do soi thdp ( 30 °C).

Do ¢6 cac tinh chat trén nén hop chat CFC dugc dung lam chat sinh han trong ta lanh,
may diéu hoa nhiét do, chat xit trong cac loai thudc trir sau, cac loai son, dung lam chat
chtra chay, dung moi trong mi pham ...

Hop chat CFC khi thai vao khong khi thudc tang déi luu (tang sat mat dat) ching se
khuéch tan len tang binh luu va pha huy lop ozon & tang nay.

Néu xudt hién 16 thing ¢ tang ozon thi mot lugng 16n tia t& ngoai phat ra tir Mt Troi sé
lot xu6ng mat dat gay bénh ung thu da, huy hoai madt ...

Ngay nay, nguoi ta dang nghién ciu thay thé dan chat CFC trong cong nghiép lam lanh,
cac may lanh phai ghi ro “No CFC”, con mi pham thi phai ghi “CFC free” méi dugc dua

ra thi truong.

Cac nha khoa hoc duy tinh rang néu su phat thai chat CFC hién nay hoan toan dugc cham
dut thi cang phai t6i hang tram nam ntra méi phan huy hét luong chat CFC hién co.
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3, Bai doc thém

FLO VA IOT

1. Diéu ché khi flo tir cac hop chat chia flo 1a mot trong nhimg nhiém vu thuc nghiém
kho khan nhat. Flo la nguyén t6 phi kim co tinh oxi hod manh nhat, thuc t€ n6 tac dung

Vi tat cd cac chat ma no tiép xuc, trong do nhiéu truong hop gay chay, né.

Nhtng nan nhan dau tién cta flo 1a hai thanh vién cta Viéen Han 1am Khoa hoc Ai-len :
Mot ngudi chét, mot ngudi tré thanh tan tat vi bong HF. Nan nhan tiép theo 1a cac nha
hoa hoc nguoi Bi va Phap, ho bi chét khi tién hanh cac thi nghiém diéu ché flo do ngi
phai mot luong nho khi hidro florua HF.

Chi dén nam 1886, nha hoa hoc nguoi Phip Hen-ri Moa-xang (Henri Moissan)
(1852 — 1907) méi diéu ché thanh cong khi flo an toan. Khi dién phan KF trong hon hop
voi HF (I6ng), trong thiét bi platin, 6ng thu dugc khi F, & anot.

Nam 1906, Moa-xang duoc giai thuong No-ben vé hoa hoc voi phuong phép diéu ché flo.

2. lot la nguyén t6 c6 ham luong nhé va rat phan tan trong tu nhién.

Mot s6 loai rong tao chia khoang 0,5% iot, do ching c6 kha nang hap thu iot tir
nuoc bién va tap hop no trong té€ bao ctia minh. Trong mot tan rong téo chia gan 3 kg iot.
Rong tdo duoc sdy kho, d6t chay. Tro duoc xt |i bdng nudc, tach dugc dung dich Nal.

Sau do6 cho axit H,SO, ddc tac dung véi dung dich Nal.
2Nal + 2H,50, — 1,4 + SO, + Na,SO, + 2H,0

Hodc dung dich Nal duoc axit hoa bang axit H,SO, loang roi thém vao dé dung dich
NaNO,.

2Nal + 2NaNO2 + 2HZSO4 — Izi« + 2NO + ZNaZSO4 + 2H20
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Bai LUYEN TAP :
26 NHOM HALOGEN

e Ndm ving céc kién thic :

— Pic diém cdu tao I6p electron ngoai cing cla nguyén ta
cac halogen, cdu tao phan t& ctia don chat halogen ;
Su bién thién tinh chat ctia cac don chat va hgp chat halogen
khi di tir flo dén iot.

— Nguyen tdc chung ctia phuong phap diéu ché halogen.

A - KIEN THUC CAN NAM VUNG
I - CAU TAO NGUYEN TU VA PHAN TU CUA CAC HALOGEN

— Ban kinh nguyén ti tang dan tix flo dén iot.
— L6p ngoai cung c6 7 electron.
— Phan tir gobm 2 nguyén tu, lién két 1a cong hod tri khong cuc.

Nguyén t6 halogen F Cl Br I
C4&u hinh electron 16p o5 o5 s D
ngoai ciing 2s< 2p 3s< 3p 4s< 4p 5s< 5p
Cé&u tao phan tir (lién két F:F Cl:Cl Br: Br I:1
cong hoa tri khong cuc) (Fy) (Cly) (Bry) 1)

Il - TINH CHAT HOA HOC
— Tinh oxi hod : Oxi hod duoc hau hét kim loai, nhiéu phi kim va hgp chat.

— Tinh oxi hod giam dan tir flo dén iot.

Nguyén té halogen E cl Br I
Do am dién 3,98 3,16 2,96 2,66
Tinh oxi hoa Tinh oxi hoa gidm dan _
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Halogen

Phan ting

Vi
kim loai

Vi
khi hidro

V6i nude

Fa

Oxi hoa dudc tat ca
cac kim loai tao ra
mudi florua.

Trong béng t6i, &
nhiét d6 rat thap
(252 °C) va nd
manh :

F,+H, —> 2HF
Phan huy manh
liét H,0 & ngay
nhiét d6 thudng :
2F, + 2H,0 —>

—> 4HF+0,

cl,

Oxi hoa ducc hau
hét cac kim loai tao
ra mudi clorua,
phan (ng céan
dun néng.

Can chiéu sang,
phan (ing nd :

Cl, +H, 225 2HCI

nhiét do
thuong :
Cl, + HO &

&= HCl + HCIO

Br,

Oxi hoa dudc nhiéu
kim loai tao ra mudi
bromua, phan (ng
can dun nong.

Can nhiét
d6 cao :

Br, + H, -5 2HBr

nhiét do
thudng, cham han
50 Vi Cl, :

Br, + H,0 &

< HBr + HBO

L

Oxi hoa dugc nhiéu
kim loai tao ra muéi
iotua. Phan (ng chi
xay ra khi dun néng
hodc c6 chét
Xxuc tac.

Can nhiét do
cao hon :

L+H, — 2HI

Hau nhu khéng
tac dung.

Il - TINH CHAT HOA HOC CUA HOP CHAT HALOGEN

1. Axit halogenhidric
Dung dich HF Ia axit yéu con cac dung dich HCI, HBr, HI déu 1a céc axit manh.

HF HCI

HBr

HI

2. Hop chat c6 oxi

Tinh axit tdng

Nué6c Gia-ven va clorua voi ¢6 tinh tdy mau va sit tring do cdc mudi NaClO va
CaOCl, la cdc chat oxi hod manh.

IV - PHUONG PHAP DIEU CHE CAC PON CHAT HALOGEN

Fy

Dién phan hén hap

KF va HF

cl,

+ Cho axit HCI dac tac dung Vvéi
chat oxi hod manh nhu MnO,,

KMnO,, ...
+ Bién phan dung dich NaCl c6

mang ngan.

Br,
Dung Cl, dé
(c6 trong

nudc bién)
thanh Br,.

oxi hoa NaBr

L

San xuat I, tir
rong bién.
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V - PHAN BIET CACION F, CI, Br, I”
Dung AgNO, lam thu6c thit :
NaF + AgNO; —>  Kkhong tac dung

l

NaCl + AgNO, AgCl +NaNO,
(mau trdng)
NaBr + AgNO; —> AgBrl + NaNO,

(mau vang nhat)

Nal + AgNO, —>  Agll + NaNO,

(mau vang)
B - BAI TAP
1. Day axit ndo sau day dudc sdp x&p dung theo th(r tu tinh axit gidm dan ?
A. HCI, HBr, HI, HF. C. HI, HBr, HCI, HF.
B. HBr, HI, HF, HCI. D. HF, HCI, HBr, HI.

2. D6 dung dich AgNO, vao dung dich muéi nao sau day sé khong c6 phan tng ?
A. NaF. C. NaBr.
B. NaCl. D. Nal.

3. Trong phan Gng hoa hoc sau :
SO, + Br, + 2H,0 —> H,SO, + 2HBr
brom déng vai tro
A. chat kh.
B. chat oxi hoa.
C. vira 1a chat oxi hoa, vira 1a chat kh.
D. khong la chét oxi hoa, khong la chat khir.
Chon dap an dung.

4. Chon cau dung khi néi vé flo, clo, brom, iot :
A. Flo ¢4 tinh oxi hoa rat manh, oxi hoa manh liét nudc.
B. Clo c6 tinh oxi hoa manh, oxi hoa dugc nuéc.
C. Brom c6 tinh oxi hoa manh, tuy yéu hon flo va clo nhung né cling oxi hoa dudc nudc.

D. lot c6 tinh oxi hoa yéu hon flo, clo, brom nhung né ciing oxi hoa dudc nudc.
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5. M6t nguyén t6 halogen cé cau hinh electron I6p ngoai cing clia nguyén t [a 4s24pS.
a) Viét cau hinh electron nguyén t& day dd clia nguyén té trén.
b) Cho biét tén, ki hiéu va cdu tao phan tr clia nguyén té hoa hoc nay.
c) Néu tinh chat hoa hoc cd ban clia nguyén t& nay va dan ra nhiing phan (ing hoa hoc
dé minh hoa.
d) So sanh tinh chat hoa hoc clia nguyén té nay véi 2 nguyén té halogen khac ding
trén va dudi né trong nhém halogen va dan ra phan (ing hoa hoc dé minh hoa.

6. C6 nhiing chat sau : KMnO,, MnO,, K,Cr,O, va dung dich HCI.

a) N&u cac chat oxi hoa cé khéi lugng bang nhau thi chon chat nao cé thé diéu ché
dugc lugng khi clo nhiéu hon ?

b) Néu cac chat oxi hoa c6 s6 mol bang nhau thi chon chat nao cé thé diéu ché dudc
luogng khi clo nhiéu hon ?

Hay tra 16i bang céach tinh toan trén co s& clia cac phuong trinh hoa hoc ctia phan ng.

7. Tinh kh6i lugng HCI bi oxi hoa bdi MnO,, biét rang khi Cl, sinh ra trong phan (ing d6
c6 thé ddy dugc 12,7 g L, tir dung dich Nal.

8. Néu cac phan (ng chiing minh rang tinh oxi hoa ctia clo manh hon brom va iot.

9. D& diéu ché flo, ngudi ta phai dién phan dung dich KF trong hidro florua 1dng da dudc
loai bd hét nuGce. Vi sao phai tranh su ¢ mat cla nuée ?

10. Mét dung dich c6 hoa tan hai mugi la NaBr va NaCl. Néng d6 phan tram cla méi mugi
trong dung dich déu bang nhau va bang C%. Hay xac dinh néng dé C% clia hai mudi
trong dung dich, biét rang 50 g dung dich hai mugi néi trén tac dung vira d véi 50 mi
dung dich AgNO; 8%, c6 kh6i lugng riéng D = 1,0625 g/cm3.

11. Cho 300 ml mét dung dich c6 hoa tan 5,85 g NaCl tac dung véi 200 ml dung dich co
hoa tan 34 g AgNO,, ngusi ta thu dugc moét két tla va nudc loc.

a) Tinh khai lugng chét két tha thu dugc.
b) Tinh néng d6 mol clia chat con lai trong nuéc loc. Cho rang thé tich nuéc loc thu
duoc thay d6i khéng dang ké.

12. Cho 69,6 g MnO, tac dung véi dung dich HCI d&c, du. Dan khi thoat ra di vao 500 ml
dung dich NaOH 4M (& nhiét do thucng).

a) Viét phuong trinh hoa hoc clia cac phan (ing xay ra.
b) Xac dinh néng d6 mol ctia nhiing chat c6 trong dung dich sau phan (ng. Biét rang

thé tich cGia dung dich sau phan (ing thay d8i khéong dang ké.

13. Khi oxi c6 |an tap chat 1& khi clo. Lam thé nao dé loai bd tap chat dé.
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oo BAlI THUC HANH SO 2
27 TINH CHAT HOA HOC CUA KHi CLO
VA HOP CHAT CUA CLO

Cung ¢6 cac thao tac lam thi nghiém an toan, hiéu qua, quan
sat hién tuong thi nghiém, viét tuong trinh.

Culing c6 kién thic vé clo va hop chat cda clo.

I - NOI DUNG THi NGHIEM VA CACH TIEN HANH

1. Diéu ché khi clo. Tinh tay mau cua khi clo 4m Gidy
Cho vao 6ng nghiém kho mot vai tinh thé Hf matam
KMnO,, nhé ti€p vao 6ng vai giot dung dich
HCI dam dic. Day 6ng nghiém béang niit cao su | _Khi Cl,
c6 dinh mot bang gidy mau 4m (hinh 5.10). g
Quan sat hién tugng xay ra. Giai thich va KMnO,
viét phuong trinh hod hoc cua phan tng. - dd HC dac

2. Piéu ché axit clohidric i e
Hinh 5.10. Tinh tdy mau cta khi clo am

Cho vao 6ng nghiém (1) mot it mudi an roi

16t dung dich H,SO, dam dac vao du dé -
thdm udt 16p muodi an. R6t khoang 8 ml

nudc cat vao ong nghiém (2) va 1ap dung cu Hso, gic (M
nhu hinh 5.11. Pun cén than 6ng nghiém = ° ‘'~
(1). Néu thay sti bot manh thi tam nging = Nacl
dun. Quan sat hién tuong. Viét phuong trinh

hod hoc cua phan dng di€u ché axit
clohidric. — -
Nhing méu gidy quy tim vao dung dich

trong 6ng (2). Quan sit hién tuong xay ra.  Hinh 5.11. Biéu ché axit clohidric

3. Bai tap thuc nghiém phan biét cac dung dich

moi nhém hoc sinh 1am thi nghiém c6 3 binh nho duge day bang niit c6 6ng
nho giot. M6i binh chita mot trong cdc dung dich HCI, NaCl, HNO, (khong ghi

nhan). Hay thao luan trong nhém vé cac hod chat, dung cu can lua chon va trinh
tu tién hanh thi nghiém dé€ phan biét mdi dung dich. Tién hanh thi nghiém dé
phan biét. Ghi két qua.

Il - VIET TUONG TRIiNH
120



Bai BAI THUC HANH SO 3
28 TINH CHAT HOA HOC CUA BROM VA 10T

Cung c6 ki nang lam thi nghiém, quan sat va viét tuong trinh.

Cung ¢6 vé tinh chat hoa hoc cta cac nguyén t6 halogen.

I - NOI DUNG THIi NGHIEM VA CACH TIEN HANH

1. So sanh tinh oxi hoa ciia brom va clo
R6t vao ong nghiém khoang 1 ml dung dich NaBr. Nho ti€p vao 6ng vai giot
nude clo méi diéu ché duge, lac nhe. Quan sét hién tuong xay ra. Giai thich va
viét phuong trinh hoa hoc cua phan tng.

Riit ra két luan vé tinh oxi hod ctia brom so vdi clo.

2. So sanh tinh oxi hoa cua brom va iot
Rot vao 6ng nghiém khoang 1 ml dung dich Nal. Nho ti€p vao 6ng vai giot nudc
brom, lac nhe. Quan sat hién tuong xay ra. Giai thich va viét phuong trinh hoa
hoc ctia phan tng.

Ruit ra két luan vé tinh oxi hod ctia brom so vdi iot.

3. Tac dung cua iot vé6i ho tinh bot
Cho vao 6ng nghiém khoang 1 ml dung dich ho tinh bot. Nho ti€p 1 giot
nudc iot vao 6ng nghiém. Quan sét hién tuong xay ra.

Pun néng 6ng nghiém, sau d6 dé nguoi. Quan sat cdc hién tuong xay ra.

Il - VIET TUONG TRIiNH
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)~  Bai doc thém

O NHIEM PAT DO PHAN HOA HOC
VA THUOC BAO VE THUC VAT

Loai 6 nhiém nay gay nén do str dung khong ding quy cach phan hod hoc, thudc trir sau,
chat diét cé va cac chat kich thich t6 thuc vat trong san xudt nong nghiép.

St dung phan hoa hoc qua liéu cting lam cho dat bi chua. Dat chua anh hudng toi su
phat trién cta cay trong va hiéu qua st dung phan hoa hoc.

Do hé théng tudi tiéu chua hop i, do khi hau nhiét doi nang lam, mua nhiéu, dat trong
trot bi rira tr6i mat I6p mun hiu co, dudi tac dung ctia anh sang, axit H,SO, (tao thanh do
mot s6 hop chat cda luu huynh c6 trong tu nhién bi oxi hod thanh) tac dung véi hop chat st
va nhom trong keo dat thanh st sunfat va nhom sunfat tao ra dat phen. Dat phen la loai
dat chua, kho trong trot.

Phan hoa hoc bon vao dat, mot phan dugc thuc vat hdp thu, mot phan duoc dat giw lai,
mot phan bj rra troi vao cac ngudn nudc, mot phan khac phong thai vao khi quyén,
gay 6 nhiém mai truong dat, moi truong nudc, moi truong khong khi.

Thudc bao vé thuc vat ¢6 5 loai : Thudc trir sau, thudc trir nhén, thudc trir loai gdm nham
(chuét va dong vat hoang dai pha hoai mua mang), thuéc trir ndm va thudc trir cé dai.
Cang giong nhu phan hoa hoc, mot luong dang ké cac loai thudc bao vé thuc vat ciing
bi rdra troi voi luong 16n theo ngudn nudce, gay 6 nhiém moi truong.

Nhiéu nguoi bi ngd doc thudc trir sdu do an rau, qua phun thudc trir sau chua bi
phan huy.

Thudc bao vé thuc vat cting lam giam s6 luong cua nhiéu loai sinh vat c6 ich (ong mét do,
mot s6 loai ndm) lam gidm da dang sinh hoc, lam xudt hién cac loai sau bénh khang
thuoc va la nguyén nhan bung né nan dich ray nau, bénh dao 6n & mot sé vang.

Vi vay, viéc sir dung thu6c bdo vé thuc vat can ding lieu lugng va quy céch.
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Chuong

6
O = LU FIUNNH

Oxi va Iuu huynh cé gi giong nhau va khac nhau vé cau
tao nguyén tit va phan tit ? Tinh chat hoa hoc dic trung
cua chiing 1a gi ? Chiing c6 vai tré nhur thé nao doi voi
doi séng va san xuat ?

Hop chat cia Iuvu huynh c6 nhiing tinh chat hod hoc
co ban nao, chiing duoc ding dé lam gi va san xuat
bang cach nao ?

Nhiing hop chat nao cua liru huynh gay 6 nhiém khéng
khi, nguén nudéc ? Bang cdch nao co thé han ché duoc
tdc hai cua chiing doi voi moi truong ?

Nha mdy san xuat axit sunfuric




L5 OXlI - OZON

e Tinh chat hoa hoc co ban ctia khi oxi va khi ozon la gi ?
Nhing phan dng hod hoc nao c6 thé ching minh cho
tinh chat nay ?

e Phuong phap diéu ché khi oxi nhu thé nao, vai tro caa khi oxi
doi voi doi song va san xuat nhu thé nao ?

e nh huéng cda khi ozon dén doi song trén Trai Dat nhu thé nao ?

A - OXI
I - VI TRi VA CAU TAO

Nguyén t6 oxi cd so hiéu nguyén tu la 8, thuoc nhém VIA, chu ki 2 ctia bang
tuan hoan cac nguyén t6 hoa hoc.

Nguyén tir oxi ¢6 cdu hinh electron 13 15?2s5?2p”, 16p ngoai cing c6 6e.

Trong diéu kién binh thudng, phan tlr oxi ¢6 2 nguyén ti lién két vi nhau bang
lien két cong hod tri khong cuc, c6 thé viét cong thic ciu tao clia phan tir oxi
la O=0.

Il - TINH CHAT VAT Li
Khi oxi khong mau, khong mui, khong vi, hoi nang hon khong khi

32
[d =50 Ll]- Du6i 4p suat khi quyén, oxi hod 16ng & nhiét do 183 °C.

Khi oxi tan it trong nuéc (100 ml nuéc & 20 °C, 1 atm hoa tan dugc 3,1 ml
khi oxi. D¢ tan ctia khi oxi ¢ 20 °C va 1 atm la 0,0043 g trong 100 g H,O).

Il - TINH CHAT HOA HOC
Khi tham gia phan tng, nguyén tir O dé dang nhan thém 2e. Nguyén tir oxi cd
do am dién 16n (3,44), chi kém flo (3,98).
Do vay, oxi l1a nguyén t6 phi kim hoat déong hoa hoc, c6 tinh oxi hod manh.
Trong cdc hop chat (trir hgp chit véi flo), nguyén t6 oxi c¢6 s6 oxi hoa la 2.
Oxi tadc dung v6i hau hét cac kim loai (trir Au, Pt...) va cac phi kim (trir halo-
gen). Oxi tidc dung v6i nhiéu hop chat vo co va hitu co.
Dudéi day 1a mot s6 thi du :
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1. Tac dung véi kim loai
Magie chay trong khi oxi :
0 0 o 322
2Mg + O, — 2MgO
2. Tac dung v6i phi kim
Cacbon chdy trong khi oxi :
0 0 o 2
cC+0, — CO,
3. Tac dung véi hop chat
CO chdy trong khong khi :
+2 0 .  t4-2
2C0 + 0, -5 2CO,
Etanol chdy trong khong khi :

-2 0 o | H-2 -2
C,H,OH + 30, -, 2CO, + 3H,0

IV - UNG DUNG

Oxi c6 vai trd quyét dinh d6i véi sy song cua ngudi va dong vat. Moi ngudi moi
ngay can tir 20 30 m> khong khi dé thé.

I Thuéc nd nhien liéu tén IGa 5%

B e cit kim loai 5%
Y khoa 10%

[T Cong nghiep hoa chét 25%
Luyén thép 55%

Hinh 6.1. Biéu d6 vé nhiing tmg dung chinh ctia oxi

Hang nam, cdc nudc trén thé gidi san xudt hang chuc triéu tdn oxi dé ddp ting
nhu cdu cho cac nganh cong nghiép.
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V - DIEU CHE
1. iéu ché oxi trong phong thi nghiém
Trong phong thi nghiém, khi oxi dugc diéu ché bang cdch phan huy nhiing
hop chat giau oxi va it bén doi v6i nhiét nhue KMnO, (ran), KCIO, (ran)...
Thi du :
2KMnO, Y, K,MnO, + MnO, + O, T

Hinh 6.2. Diéu ché khi oxi bang cach phéan huy kali pemanganat

2. San xuat oxi trong cong nghiép

a) Tu khong khi : Khong khi sau khi da loai bo hét hoi nude, bui, khi cacbon dioxit,
duoc hoa long. Chung cat phan doan khong khi 1ong, thu duogc oxi. Oxi dugc
van chuyén trong nhiing binh thép ¢6 dung tich 100 lit dudi ap suat 150 atm.

b) Tir nue : Pién phan nude (nude c6 hoa tan mot it H,SO, hoac NaOH d€ tang tinh
dan dién cta nudc), nguoi ta thu duge khi oxi & cuc duong va khi hidro & cuc am :

dién phan
2H,0 ———— > 2H, + O,

B - OZON

I - TINH CHAT
Ozon la mot dang thu hinh ctia oxi. Khi 0zon mau xanh nhat, mui dac trung, hod long
& nhiét do —112 °C. Khi ozon tan trong nuGc nhiéu hon so véi khi oxi (100 ml nuée
6 0 °C hoa tan duoc 49 ml khi ozon).
Ozon la mot trong s6 nhitng chat c6 tinh oxi hoa rat manh va manh hon oxi.
Ozon oxi hod hau hét cdc kim loai (trir Au, Pt), nhiéu phi kim va nhiéu hgp chat

vO co, hitu co.  diéu kién binh thudng, oxi khong oxi hod dugc bac, nhung ozon
oxi hod bac thanh bac oxit :

2Ag + O, —> Ag,0 +0,
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Il - OZON TRONG TU NHIEN

Ozon dugc tao thanh trong khi quyén khi c¢6 su phéng dién (tia chép, sét).
Trén mat dat, ozon dugc sinh ra do su oxi hod mot s chat hitu co.

Ozon tap trung nhiéu & 16p khi quyén trén cao, cdch mat dat tir 20 30 km.
Tang ozon dugc hinh thanh la do tia tir ngoai ciia Mat Troi chuyén hoa cac
phan tlr oxi thanh ozon :

3 02 Tia ttr ngoai 203

Tang ozon hép thu tia tir ngoai tir tAng cao ctia khong khi, bao vé con nguoi va
cac sinh vat trén mat dat tranh dugc tac hai cua tia nay.

Il - UNG DUNG

Khong khi chita mot lugng rit nhé ozon (dudi 1 phn triéu theo thé tich) c6 tac
dung lam cho khong khi trong lanh. Nhung v6i mot lugng 16n hon sé c6 hai cho
con nguoi.
Nhiing ting dung cua ozon la dua vao tinh oxi hod manh cta n6 :

Trong cong nghiép, ngudi ta diing ozon dé tdy trang tinh bot, du in va nhiéu
vat pham khdc,...

Trong y hoc, ozon dugc diing dé chita sau rang.

Trong doi song, nguoi ta dung ozon dé sat tring nudc sinh hoat.

BAI TAP

1. Hay ghép cau hinh electron véi nguyén t& thich hop :
C4u hinh electron Nguyén ti
A. 1s22s22p° a) Cl
B. 1s22s22p* b) S
C. 1s22522p83s23p4 c) O
D. 1s22s522p63s23p°® d)F

. Chét nao sau day ¢ lién két cong hoa tri khong cuc ?

A H,S. B. O,. C. ALS,. D. SO,.

. Hay dan ra nhiing phan @ing hoa hoc dé chiing minh réng :

a) Oxi va ozon déu cb tinh oxi hoa.
b) Ozon cé tinh oxi hoa manh hon oxi.

. Hay trinh bay cac phuong phap diéu ché khi oxi trong phong thi nghiém va trong

céng nghiép. Tai sao khéng ap dung phuong phap diéu ché khi oxi trong phong
thi nghiém cho coéng nghiép va ngugc lai ?
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5. Hay cho biét nhitng tng dung cla khi oxi va khi ozon.

6. C6 hdn hdp khi oxi va ozon. Sau mét thdi gian, ozon bi phan huy hét, ta dudc mot
chat khi duy nhat cé thé tich tang thém 2%.
(Phugang trinh hoa hoc la : 20, — 30,)
a) Hay gidi thich su gia tang thé tich clia hén hgp khi.
b) Xac dinh thanh phan phan tram theo thé tich clia hdn hop khi ban d4u.
(Biét cac thé tich khi dudc do & cuing diéu kién nhiét do, ap suat).

\ixr/ \ e A
\\)' Bai doc thém

SU SUY GIAM TANG OZON

Khi quyén la l6p khong khi bao boc quanh Trai Dat. Khi quyén duoc chia thanh 4 tang
chinh dua vao su khac nhau vé do cao va chénh léch nhiét do.
Tang ddi luu chita 70% khai luong caa khi quyén. Ozon tap trung nhiéu ¢ tang binh luu,
cach mat dat tr 20 30 km tuy theo vi do.
Lop ozon c6 tac dung nhu mot tdm 14 chdn, ngan tia t ngoai, bao vé cho su séng trén
Trai Dat.
Mot trong nhimg nguyén nhan quan trong lam suy giam tang ozon la do hop chat CFC
dung trong cong nghiép lam lanh. Nhiing luong 16n (nhiéu tdn) chat CFC thai vao khong
khi & tang déi luu, ching khuéch tan lén tang binh luu. Dudi tac dung cla cac tia
t& ngoai phat ra tir Mat Troi, ching bi phan huy tao ra cac géc clo tu do :
tia tr ngoai
CFCl, ———— 5 CFClI'+ClI

Cac goc clo tu do pha huy ozon theo co ché day chuyén :

clr + O, —> ClO" + O,
va: ClO* + O; —> 20, + CI
Mot géc clo tu do ¢6 thé pha huy hang nghin phan t&r ozon truéc khi n6 hoa hop thanh
chat khac.
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Bai LUU HUYNH

e Cdu tao phan t&r va tinh chat vat Ii cta luu huynh bién doi
nhu thé nao theo nhiét do ?

e Tinh chat hod hoc cua luu huynh cé gi dac biét ?

e Luu huynh cé nhiing ting dung quan trong nao ?

I - VI TRi, CAU HINH ELECTRON NGUYEN TU

Nguyén tir luu huynh c6 s6 hiéu nguyén tir 1a 16, thuoc nhém VIA, chu ki 3 cta
bang tuan hoan cac nguyén t6 hoa hoc.

Nguyén tit luu huynh c6 ciu hinh electron 15°252p°3s?3p*. L6p ngoai cling 6 6e.

Il - TINH CHAT VAT Li

1. Hai dang thu hinh cua 16u huynh
Luu huynh ¢6 2 dang thi hinh : Luu huynh ta phuong (S,) va luu huynh don (2 (Sy).
Chung khéc nhau vé cu tao tinh thé va mot s6 tinh chat vat 1i, nhung tinh chat
hod hoc giong nhau. Hai dang thu hinh S va SB c6 thé bién déi qua lai v6i nhau
tuy theo diéu kién nhiét do.

Tinh chat vat If Tinh thé luu huynh Tinh thé luu huynh
: ta phuong (S, ) don ta (Sg)
Khéi lugng riéng 2,07 glcm3 L= 1,96 glcm3
Nhiét d6 néng chdy 113 °C 119 °C
Bén & nhiét do Dusi 95,5 °C \ 95,5 °C dén
‘ k/ 119 °C

=Y

2. nh hoong cua nhiét do dén tinh chat vat li
nhiét do thap hon 113 °C, S va SB 12 nhitng chat rdn mau vang. Phan tir luu huynh

c6 8 nguyén tu lién két cong hoad tri véi nhau tao thanh mach vong (hinh 6.3).

129



A
(6“0)

Hinh 6.3. M6 hinh c&u tao vong cla phén tit luu huynh Sg

nhiét do 119 °C, S va S déu néng chay thanh chat 16ng mau vang, rét linh
dong. nhiét do 187 °C, luu huynh long trd nén quanh nhét, c6 mau nau do.
nhiét do 445 °C, luu huynh so6i, cic phan tir luu huynh bi phd v& thanh nhicu
phan tir nho bay hoi. Thi du, 6 1400 °C hoi luu huynh 1a nhiing phan tit S,, 6
nhiét do 1700 °C hoi luu huynh 1a nhitng nguyén tu S.
Dé don gian, trong céc phan ting hod hoc nguoi ta dung ki hiéu S ma khong dung
cong thifc phan tir Sg.

I - TINH CHAT HOA HOC
CA4u hinh electron cia nguyén tir S : 1s22s22p®3s23p*. Nhu vay, nguyén tir S c6
6e & 16p electron ngoai cung. Nguyén tir luu huynh c6 do am dién la 2,58.
Khi luu huynh tham gia phan tng véi kim loai hoac hidro, s6 oxi hod cua luu
huynh tr 0 s€ giam xuéng 2.
Khi Iuu huynh tham gia phan tng véi nhitng phi kim hoat dong manh hon, nhu
oxi, clo, flo, ..., s6 oxi hod cta luu huynh tir O tang 1én +4 hoac +6.
Nhu vay, don chat luu huynh khi tham gia phan tng hod hoc, s6 oxi hoa cua n6é
c6 thé giam hoic tang. Ta néi, luu huynh c6 tinh oxi hod va tinh khir.

Sau day la mot s6 thi du minh hoa tinh chét hod hoc ctia luu huynh.

1. Lou huynh tac dung véi kim loai va hidro

nhiét do cao, luu huynh tic dung véi nhiéu kim loai tao ra mu6i sunfua va véi
khi hidro tao thanh khi hidro sunfua.

0 0 © +2-2
S+ F —— FeS

0 0 o
S+H, - HS
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Thuy ngan tiac dung véi S & ngay nhiét do thuong :
0 0 +2-2
Hg+S — HgS
Trong nhitng phan tng hod hoc nay, S thé hién tinh oxi hod, né oxi hod

0 0 +2 +2 0 +1
Fe, Hg thanh Fe,Hg, oxi hod H thanh H.

2. Lou huynh tac dung véi phi kim

nhiét do thich hop, luu huynh tac dung véi mot s6 phi kim manh hon nhu flo,
oxi, clo...

0 U] o +4-2
t
0 0 +6—1

S+3F _©, SF
0 -2
Trong nhitng phan ting ho4 hoc ndy, S thé hién tinh khir, né6 khit O thanh O,

1] -1
kht F thanh F.

IV - UNG DUNG CUA LUU HUYNH
Luu huynh c¢é nhiéu ing dung quan trong trong nhiéu nganh cong nghiép :
90% lugng luu huynh khai thic dugc ding dé san xudt H,SO,.
10% luwong luu huynh con lai dugc dung dé luu ho4 cao su ; san xuat chat tdy

trang bot gidy, diém, chat déo ebonit, duoc phdm, phdm nhudm, chat trir sau,
diét ndm trong nong nghiép...

V - TRANG THAI TU NHIEN VA SAN XUAT LUU HUYNH
Trong tu nhién, Iuu huynh c6 nhiéu & dang don chét, tao thanh nhitng mo 16n
trong vo Trai Dat. Ngoai ra, luu huynh con c6 & dang hgp chit nhu céac
muoi sunfat, mudi sunfua...
Dé khai thac luu huynh trong mé luu huynh, nguoi ta ding thiét bi dic biét dé
nén nudc siéu néng (170 °C) vao mo 1am luu huynh néng chay va ddy lén mat
dat. Sau d6, luu huynh dugc tach ra khoi céc tap chat.
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BAI TAP

1. Luu huynh tac dung véi axit sunfuric dac, néng :
S +2H,80, — 13S0, + 2H,0

Trong phan (ng nay, ti 1& s& nguyén t luu huynh bi khit : s& nguyén t luu huynh bi
oxi hoa la

A.1:2

B.1:3.

C.3:1.

D.2:1.

Chon dap an dung.
2. Day don chéat nao sau day vira cé tinh oxi hod, vira ¢ tinh khir ?
A.Cl,, O, S.
B. S, Cl,, Br,.
C.Na, F,, S.
D. Br,, O,, Ca.

3. C6 thé du doan nhu thé nao vé su thay ddi khéi lugng riéng, nhiét d6 néng chay khi gitr
luu huynh don ta (S ) dai ngay & nhiét dé phong ?

4. Pun néng mét hén hgp gém c6 0,650 g bot kém va 0,224 g bét luu huynh trong 8ng
nghiém day kin khéng cé khéng khi. Sau phan (ing, ngudi ta thu dugc chét nao trong
ong nghiém ? Khai luong |a bao nhiéu ?

5. 1,10 g hén hop bét sat va bot nhém tac dung vira dd véi 1,28 g bét luu huynh.
a) Viét phuong trinh hoa hoc cla phan (ng da xay ra.

b) Tinh ti 1& phan trdm cla st va nhém trong hén hop ban dau theo lugng chéat va
khoi lugng chét.
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Bai BAlI THUC HANH SO 4
31 TINH CHAT CUA OXl, LUU HUYNH

e Rén luyén cac thao tac thi nghiém an toan, chinh xac.

e Tién hanh cac thi nghiém dé ching minh duoc :
Oxi va luu huynh la nhimg don chét phi kim c6 tinh oxi hoa manh.
Ngoai tinh oxi hoa, luu huynh con c6 tinh kh.

Luu huynh ¢6 thé bién déi trang théi theo nhiét do.

I - NOI DUNG THi NGHIEM VA CACH TIEN HANH

1. Tinh oxi hoa cua oxi
D6t néng mot doan day thép xoin (c6 gin mau than & dau dé lam mai) trén
ngon Itra dén con roi dua nhanh vao binh dung khi oxi. Quan sat hién tugng,
viét phuong trinh hod hoc va xac dinh vai tro cac chat tham gia phan Gng.

2. Su bién doi trang thai ciia 10u huynh theo nhiét do
Pun néng lién tuc mot it luu huynh trong 6ng nghiém trén ngon Ira dén con.
Quan sét su bién déi trang thai ctia luu huynh theo nhiét do.

3. Tinh oxi hoa cua 16u huynh
Cho mot it hon hgp bot sit va bot luu huynh vao ddy 6ng nghiém.
Dun néng 6ng nghiém trén ngon Itra den con cho dén khi phan tng xay ra.
Quan sat hién tugng, viét phuong trinh hoa hoc va xac dinh vai tro cac chat
tham gia phan tng.

4. Tinh khit ctia 10u huynh
Dot luu huynh chdy trong khong khi roi dua vao binh dung khi oxi.

Quan sat hién tugng, viét phuong trinh hoa hoc va xac dinh vai tro cac chat
tham gia phan tng.

Il - VIET TUONG TRiNH
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Bai HIDRO SUNFUA
32 LUU HUYNH DIOXIT
LUU HUYNH TRIOXIT

e Hidro sunfua, luu huynh dioxit va luu huynh trioxit c6 nhing
tinh chat nao giong nhau va khac nhau ? Vi sao ?

Nhtmg phan tng hoa hoc nao ¢6 thé ching minh cho nhimng
tinh chat nay ?

A - HIPRO SUNFUA
I - TINH CHAT VAT Li

Hidro sunfua (H,S) 1a chat khi, khong mau, mui triing thoi va rat doc. Chi 0,1%
H,S c6 trong khong khi da gay nhiém doc manh. Khi H,S hoi nang hon khong khi

34
d= 59~ L17 |, ho4 16ng & nhiét do — 60 °C, tan it trong nudc (& 20 °C

va 1 atm, khi H,S ¢6 d¢ tan l1a 0,38 g trong 100 g nudc).

Il - TINH CHAT HOA HOC

1. Tinh axit yéu
Hidro sunfua tan trong nudc tao thanh dung dich axit rat yéu (yéu hon axit cac-
bonic), ¢6 tén la axit sunfuhidric (H,S).

Axit sunfuhidric tdc dung véi dung dich bazo nhu NaOH, tao nén 2 loai mudi :
mudi trung hoa nhu Na,S chita ion S?~ va muéi axit nhu NaHS chia ion HS™.

2. Tinh kKhir manh
Trong hop chat H,S, nguyén t6 luu huynh c6 s6 oxi hod thap nhat l1a -2.
Khi tham gia phan tGng hod hoc, tuy thuoc vao diéu kién clia phan tng

=2
ma nguyén td luu huynh c¢6 s6 oxi hod —2 (S ) ¢6 thé bi oxi hod thanh luu

0 +4
huynh tu do (S ), hoac luu huynh c6 s6 oxi hoa +4 ( S ), hoac luu huynh c6 s6
+6
oxi hoa +6 ( S ).
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Ngudi ta noéi, hidro sunfua c6 tinh khir manh
(dé bi oxi hod).

Nhitng phan tng hod hoc chiing minh tinh khir
cua hidro sunfua : ‘

a) Trong nhitng diéu kién binh thudong, dung dich
H,,S ti€p xiic v6i oxi ctia khong khi, dan tré nén Bot S

0
van duc mau vang do H,S bi oxi hod thanh S :

-2 0 -2 0
2H,S + 0, —> 2H,0 + 28

b) Khi dot khi H,S trong khong khi, khi H,S chdy
v6i ngon lira mau xanh nhat ; H,S bi oxi hod
thanh SO, : Hinh 6.4. D6t khi H,S

-2 +4 trong diéu kién thiéu oxi

2H,S + 30, - 2H,0 + 250,

Néu dot chdy khi H,S & nhiét do khong cao hoac thi€u oxi, khi H,S bi oxi hod
thanh Iuu huynh tu do, mau vang (hinh 6.4).
Il - TRANG THAI TU NHIEN VA DIEU CHE

1. Trong tu nhién, hidro sunfua cé trong mot s6 nudc sudi, trong khi ndi Itra va boc
ra tir xac chét cua ngudi va dong vat ...

2. Trong cong nghiép, nguoi ta khong san xuét khi hidro sunfua. Trong phong thi
nghiém, nguoi ta diéu ché biang phan ting hod hoc ctia dung dich axit clohidric
v6i sat(Il) sunfua :

FeS + 2HCI —— FeCl, + H,S

B - LUU HUYNH DPIOXIT

I - TINH CHAT VAT Li
Luu huynh dioxit (SO,) (khi sunfuro) la chét khi khong mau, mui héc, nang hon

khong khi [dzg‘f—;mZ,Z], hod long & —10 °C, tan nhi€u trong nudc

(620 °C, 1 thé tich nudc hoa tan dugc 40 thé tich khi SO,). Luu huynh dioxit 1a
khi doc, hit thd phai khong khi c6 khi nay s€ gay viém duong ho hap.
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Il - TINH CHAT HOA HOC
1. Lou huynh dioxit la oxit axit

SO, tan trong nudc tao thanh dung dich axit sunfuro H,SO; :

SO, + H,0 &= H,S0,
Axit sunfuro la axit yéu (manh hon axit sunfuhidric va axit cacbonic) va
khong bén, ngay trong dung dich H,SO; ciing bi phan huy thanh SO, va H,O.
SO, tdc dung v6i dung dich bazo nhu NaOH, tao nén 2 loai mud6i : Mu6i trung

hoa nhu Na,SO; (chita ion sunfit SO%‘ ) va mudi axit nhu NaHSO;, (chta ion

hidrosunfit HSO3 ).

2. Lou huynh dioxit la chat khir va la chat oxi hoa

a) Lou huynh dioxit la chdt khu
Khi dan khi SO, vao dung dich brom c¢6 mau vang nau nhat, dung dich brom bi
mat mau :

+4 0 -1 +6
SO, + B, + 2H,0 —> 2HBr + H,SO,

SO, da khtr Br, c¢6 mau thanh HBr khong mau.

b) Lou huynh dioxit la chdt oxi hod
Khi dan khi SO, vao dung dich axit sunfuhidric H,S, dung dich bi van duc
mau vang :

+4 -2 0
SO, + 2H,S — 38! + 2H,0

SO, da ox1 hoa H,S thanh S.

111 - UNG DUNG VA PIEU CHE LUU HUYNH DIOXIT

1. ng dung
Luu huynh dioxit dugc ding dé€ san xuat H,SO, trong cong nghiép, lam chat
tdy trang gidy va bot gidy, chit chéng ndm moc luong thuc, thuc pham ...
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2. Diéu ché 1ou huynh dioxit
Trong phong thi nghiém, SO, dugc diéu ché biang cich dun néng dung dich
H,S0, v6i muoi Na,SO;, (hinh 6.5) :

Béng tam
dd NaOH

% amiang | SO,

Hinh 6.5. Diéu ché SO, trong phong thi nghiém

Na,SO; + H,SO, —> Na,SO, + H,0 + SO,
Trong cong nghiép, SO, dugc san xudt bang cich dot S hoac quang pirit sat :

4FeS, + 110, -5 2Fe,0, + 850,

C - LUU HUYNH TRIOXIT

| - TINH CHAT
Luu huynh trioxit (SO,) la chat 16ng khong mau (t,, =17 “C), tan vo han trong
nudc va trong axit sunfuric.

Luu huynh trioxit 1a oxit axit, tdc dung rat manh véi nudc tao ra axit sunfuric :
SO; + H,0 — H,S0,

Luu huynh trioxit tic dung v6i dung dich bazo va oxit bazo tao muoi sunfat.

I - UNG DUNG VA SAN XUAT

Luu huynh trioxit it ¢6 tng dung thuc t€, nhung lai 1a san phdm trung gian dé
san xudt axit sunfuric.

Trong cong nghiép, nguoi ta san xuét luu huynh trioxit bang cdch oxi hod
luu huynh dioxit (xem trang 142).
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BAI TAP
1. Luu huynh dioxit c6 thé tham gia nhiing phan (ing sau :
SO, +Br, + 2H,0 —> 2HBr + H,SO, (1)

SO, + 2H,8 —> 3S  +2H,0 2)

Cau nao sau day dién ta khong dung tinh chat clia cac chat trong nhiing phan (ing trén ?
A. Phan (ing (1) : SO, la chat kh(, Br, 1a chat oxi hoa.

B. Phan (ing (2) : SO, la chat oxi hoa, H,S la chat kh.

C. Phan (ng (2) : SO, vlra la chat khif, vira |a chat oxi hoa.

D. Phan Gng (1) : Br, la chat oxi hod, phan @ng (2) : H,S la chat khi.

2. Hay ghép cap chét va tinh chét clia chét sao cho phu hop :

Céc chat Tinh chét cla chét
A.S a) c6 tinh oxi hoa
B. SO, b) c6 tinh kh{r
C.H,S c) ¢6 tinh oxi hoa va tinh kh{r
D. H,S0O, d) chat khi, co tinh oxi hoa va tinh kh{r
e) khéng c6 tinh oxi hoa va ciling khéng c6 tinh khit

3. Cho phan (ing hoa hoc :
H,S +4Cl, + 4H,0 —> H,SO, + 8HCI
Cau nao sau day dién ta dung tinh chat cac chéat phan (ng ?
A. H,S la chat oxi hoa, Cl, la chat khr.
B. H,S la chét khir, H,O Ia chét oxi hoa.
C. Cl, la chat oxi hoa, H,0 la chat kh.
D. Cl, la cht oxi hoa, H,S Ia chat khi.
4. Hay cho biét nhiing tinh chat hoa hoc dac trung cla
a) hidro sunfua.
b) luu huynh dioxit.

Dan ra nhiing phan (ing hoa hoc dé minh hoa.
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. Dan khi SO, vao dung dich KMnO, mau tim, nhan thdy dung dich bi mat mau vi
xay ra phan (ng hoéa hoc sau :

SO, +KMnO, +H,0 —> K,SO, + MnSO, + H,SO,
a) Hay can bang phuaong trinh hoa hoc trén bang phuong phap thang bang electron.

b) Hay cho biét vai tro clia SO, va KMnO, trong phan {ng trén.

. a) Bang phan (ing hoa hoc nao c6 thé chuyén hod Iuu huynh thanh Iuu huynh dioxit va
ngudc lai luu huynh dioxit thanh luu huynh ?

b) Khi luu huynh dioxit 14 mét trong nhiing khi chd yéu gay mua axit. Mua axit
pha huy nhiing cong trinh dudc xay dung bang da, thép.

Tinh ch&t nao cla khi SO, da huy hoai nhiing cong trinh nay ? Hay dan ra phan tng
hoa hoc dé chiing minh.

. Hay dan ra nhiing phan ing hoa hoc dé chiing minh rang luu huynh dioxit va luu huynh
trioxit 1a nhiing oxit axit.

. Cho hén hdp gém Fe va FeS tac dung véi dung dich HCI (du), thu dugc 2,464 lit hdn
hop khi (dktc). Cho hén hop khi nay di qua dung dich Pb(NO,), (du), thu dugdc 23,9 g
két tia mau den.

a) Viét phuong trinh hoa hoc clia cac phan (ing da xay ra.

b) H6n hap khi thu dudc gém nhiing khi nao ? Thé tich méi khi la bao nhiéu (dktc) ?
c) Tinh khéi lugng clia Fe va FeS c6 trong hén hop ban dau.

. Dot chay hoan toan 2,04 g hgp chat A, thu duge 1,08 g H,O va 1,344 [ SO, (dktc).
a) Hay xac dinh cong thiic phan ti clia hgp chat A.
b) Dan toan bd luong hop chat A néi trén di qua dung dich axit sunfuric dac thdy cé
két tla mau vang xuét hién.
Hay gidi thich hién tugng va viét phuong trinh hoa hoc cla phéan (ing xay ra.
Tinh khéi lugng chat két tha thu dugc.

10. Hap thu hoan toan 12,8 g SO, vao 250 ml dung dich NaOH 1M.

a) Viét phuong trinh hoa hoc ctia cac phan (ing c6 thé xay ra.

b) Tinh khoi lugng mudi tao thanh sau phan ing.
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b) Tinh chdt cua axit sunfuric ddc
Ngoai tinh axit manh, axit sunfuric dac con c6 nhiing tinh chit hoa hoc dac
trung sau :
Tinh oxi hod manh :
Axit sunfuric dic, nong c6 tinh oxi hod rat manh, né oxi hoa dugc hau hét cac
kim loai (trlir Au, Pt), nhiéu phi kim (C, S, P, ...) va nhiéu hop chét :

+6 0 +2 +4
2H2804 + Cu — CuSO4 + 2H20 + SO2

+6 0 +4
ZHZSO4 +5 — 3SO2 + 2H20

+6 -1 0 +4
2H,S0, + 2KBr —> Br, + SO, + 2H,0 + K,SO,

Tinh hao nudc :

Axit sunfuric dac hap thu manh nuée. N6 ciing hap thu
nudc tir cdc hop chat gluxit). Thi du, nho H,SO, ddc
vao dudng saccarozo (hinh 6.7) :

C,,Hy,0, —20e% o0 4 11H,0

Tiép theo, mot phan cacbon bi H,SO, dac oxi hod thanh
khi CO, cung véi SO, bay 1én lam sui bot, ddy cacbon
trao ra ngoai coc.

C + 2H,50, —> CO, + 250, + 2H,0 Hinh 6.7. H,S0, dac
Da thit ti€p xdc véi H,SO, dac s& bi bong rét nang, tac dung vai duong
vi vay khi st dung axit sunfuric phai hét stic than trong.

3. ng dung
Axit sunfuric 1a hod chat hang ddu dugc dung trong nhiéu nganh san xuét.
Hang nam, cdc nude trén thé gidi san xudt khoang 160 triéu tan H,SO,.
Axit sunfuric duoc dung dé san xuét phan bon, thudc trir sau, chat giat rira tong

hop, to sgi hod hoc, chit déo, son mau, phdm nhuoém, duoc pham, ché bién
dau mo...

() Gluxit (hay cacbohidrat) 1 tén goi chung clia cdc chat nhu glucozo, saccarozo, tinh bot va
xenlulozo, ¢6 cong thic chung 1a C (H,0) . (Xem chuong 5, Hod hoc 9.)
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4. San xuat axit sunfuric

Axit sunfuric dugc san xuét trong cong nghiép bang phuong phdp ti€p xic.
Phuong phdp nay c6 3 cong doan chinh :

a) Sdn xudt lou huynh dioxit (SO,)

Phu thuoc vao ngudn nguyeén liéu cé san, nguoi ta di tir nguyén liéu ban dau la
lru huynh hodc pirit sat FeS,...

Dot chay luu huynh :
s+ 0,-% so,
Dot quang pirit sat FeS, :
4FeS, + 110, -5 2Fe,0; + 850,
b) San xudt lou huynh trioxit (SO,)

Oxi hod SO, bang khi oxi hodc khong khi du ¢ nhiét do 450 500 °C, chat xic
tac la vanadi(V) oxit V,0s :

250, + 0, T—— 250,

¢) Hdp thu SO, bang H,SO,
Dung H,SO, 98% hap thu SO,, dugc oleum H,SO,.nSO; :
H,SO, + nSO; — H,S50,.nS0,
Sau d6 dung lugng nudc thich hop pha loang oleum, dugc H,SO, dac :

H,50,.n80; + nH,0 —> (n+1)H,SO,

Il - MUOI SUNFAT. NHAN BIET ION SUNFAT
1. Muoi sunfat

Muoi sunfat 1a mu6i cta axit sunfuric. C6 2 loai muoi sunfat :

Mudi trung hoa (mudi sunfat) chda ion sunfat SO%‘. Phan 16n muoi sunfat
déu tan trir BaSO,, SrSO,, PbSO, khong tan.

Muéi axit (mu6i hidrosunfat) chia ion hidrosunfat HSO7.
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2. Nhan biét ion sunfat

Thu6c thir nhan biét ion sunfat SOi_ 12 dung dich mud6i bari hoac dung dich

Ba(OH),. San phdm phdn tng 1a bari sunfat BaSO, két tua trang, khong tan
trong axit :
H,SO, + BaCl, —> BaSO, + 2HCI

NazSO4 + BaCl2 —> BaSO4 + 2NaCl

BAI TAP

1.

Mot hgp chéat ¢6 thanh phan theo khéi lugng 35,96% S ; 62,92% O va 1,12% H.
Hop chat nay c6 cong thic hoa hoc 1a

A. H,SO,. C. H,S,0,.

B. H,SO,. D. H,S,04.

Chon dap an dung.

. S6 oxi hoa ctia luu huynh trong mét loai hgp chat oleum H,S,0, la

A +2. B. +4. C. +6. D. +8.
Chon dap an dung.

. C6 4 lo, méi lo dung mét dung dich khéng mau : NaCl, HCI, Na,SO,, Ba(NO,),. Hay

phan biét dung dich dung trong méi lo bang phuong phap hoéa hoc. Viét phuong trinh
hoéa hoc cla cac phan Gng xay ra, néu co.

. a) Axit sunfuric déc dudc dung lam khé nhimg khi 4m, hdy dan ra mét thi du. C6 nhing

khi &m khong duodc lam khé bang axit sunfuric d&c, hdy dan ra mét thi du. Vi sao ?

b) Axit sunfuric d&c cé thé bién nhiéu hop chat hiu co thanh than (dudc goi 1a su
hoé than). Dan ra nhiing thi du vé su hod than ctia glucozo, saccarozo.

c) Su lam kho va su hoa than khac nhau nhu thé nao ?

. a) Trong trudng hdp nao axit sunfuric cd nhiing tinh chat hoa hoc chung ctia mét axit ?

D6 1a nhiing tinh chat nao ? Dan ra nhiing phuong trinh hoa hoc clia phan (ing dé
minh hoa.
b) Trong trudng hop nao axit sunfuric ¢c6 nhing tinh chat hoa hoc dac trung ?
D6 la nhiing tinh chat nao ? Dan ra nhiing phuong trinh hoa hoc clia cac phan (ing dé
minh hoa.

. C6 100 ml dung dich H,SO, 98%, khéi luong riéng la 1,84 g/cm3. Ngudi ta muén

pha lodng thé tich H,SO, trén thanh dung dich H,SO, 20%.
a) Tinh thé tich nu6c can dung dé pha loang.
b) Khi pha lodng phai ti€n hanh nhu thé nao ?
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Bai LUYEN TAP :
34 OXI VA LUU HUYNH

e Ndm viing céc kién thic sau :

— M&i quan hé gira cdu tao nguyén t&, do am dién, s6 oxi hoa
clia nguyén t6 voi nhing tinh chat hoa hoc cua oxi, luu huynh.

— Tinh chat hod hoc cta hop chat luu huynh lién quan dén
trang thai s6 oxi hod ctia nguyén t6 luu huynh trong hop chét.

— Dan ra cac phan tng hod hoc dé ching minh cho nhing tinh chat
ctia cac don chat oxi, luu huynh va nhimg hop chat ca luu huynh.

A - KIEN THUC CAN NAM VUNG
| - CAU TAO, TINH CHAT CUA OXI VA LUU HUYNH

1.

Cau hinh electron cua nguyén tir

— Nguyén tir oxi c6 2 16p electron, 16p ngoai cung cé 6e dugc phan thanh
2 phan 16p : phan 16p 2s c6 2e, phan 16p 2p c6 4e : 1s22s22p*.

— Nguyén tir luu huynh c6 3 16p electron, 16p ngoai cing c6 6e dugc phan thanh
2 phan 16p : phan 16p 3s c6 2e, phan 16p 3p c6 4e : 1s22s22p®3s23p™.

. D0 am dién

— Do am dién cta nguyén tir oxi la 3,44 (chi ding sau F c¢6 do am dién la 3,98).
— D06 am dién ctia nguyén tu luu huynh 1a 2,58.

. Tinh chat hoa hoc

Tu nhitng diac diém vé cdu tao nguyén tir va gia tri do am dién cla oxi va
luu huynh, ta c6 thé suy ra :

a) Oxi va luu huynh 1a nhitng nguyén t6 phi kim c6 tinh oxi hod manh, trong dé

oxi la chat oxi hod manh hon luu huynh.
— Oxi oxi hod hau hét cac kim loai, nhi€u phi kim va nhiéu hgp chat hod hoc.
— Luu huynh oxi hod nhiéu kim loai, mot s6 phi kim.

b) Khac véi oxi, luu huynh con thé hién tinh khtt khi tdc dung véi nhiing nguyén

t6 ¢6 do am dién 16n hon nhu O, F.
Bang dudi day gidi thiéu tom téit cdu tao va tinh chat hod hoc clia 2 nguyén to
oxi va luu huynh :
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Nguyén to o s

Tinh chat

Cau hinh electron nguyén tir 1s22522p* 1522522p®3s23p*
D6 am dién 3,44 2,58

Tinh chat hoa hoc Tinh oxi hoa rat manh Tinh oxi hoda manh

Tinh khet

Il - TINH CHAT CAC HOP CHAT CUA LUU HUYNH

1. Hidro sunfua
Dung dich hidro sunfua (H,S) trong nuéc c6 tinh axit yéu (axit sunfuhidric).
H,S c¢6 tinh khir manh, khi tham gia phan tng n6 c6 thé bi oxi hod

0 +4
thanh S hoac SO, ...

2. Lou huynh dioxit
SO, la oxit axit, tic dung v6i H,O tao thanh dung dich axit sunfuro H,SO;.
SO, c6 tinh oxi hod khi tdc dung vé6i chat khit manh hon.
SO, c6 tinh khtr khi tdc dung véi chat oxi hod manh hon.

3. Lou huynh trioxit va axit sunfuric

SO; 1a oxit axit, tac dung v6i H,O tao thanh dung dich axit sunfuric.

Dung dich H,SO, loang c6 nhiing tinh chat chung ctia axit. (Nhitng tinh chat nao ?
Viét phuong trinh hoa hoc.)

H,SO, déc c6 nhing tinh chét hod hoc dic biét :
Tinh oxi hod rat manh : Oxi hod dugc hdu hét cdac kim loai, nhiéu phi kim va
nhiéu hop chét vo co, hitu co.
Tinh hdo nudc : H,SO, c6 thé hip thy H,O cha cdc hop chét vo co, hitu co.
Tinh chat cdc hop chat ctia luu huynh dugc tom tat trong bang dudi day :

Trang thai oxi hoa —|2 +4 +|6
|
Hop chat H2S SO, S03, H>SO,
Tinh chat Tinh kha Tinh kha Tinh oxi hoa
Tinh oxi hoa
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B. BAI TAP
1. Cho phuong trinh hoa hoc :
H,SO, (d&c) + 8HI ~——> 4L, + H,S + 4H,0
Cau nao sau day dién ta khéng dung tinh chat cac chéat ?
A. H,SO, la chét oxi hoa, HI Ia chat khi.

B. HI bj oxi hoa thanh 1, H,SO, bj khir thanh H,S.
C. H,S0, oxi hoa HI thanh I, va n6 bj khir thanh H,S.
D. I, oxi hoa H,S thanh H,SO, va n6 bj kh thanh HI.

2. Cho céac phuong trinh hoa hoc :

a) SO, + 2H,0 + Br, —> 2HBr +H,SO,

b) SO, + H,0 — H,SO,

c) 580, + 2KMnO, + 2H,0 —>  K,SO, + 2MnSO, + 2H,S0,
d) SO, + 2H,S —> 35+2H,0

e) 280, + O, — 250,

1. SO, la chat oxi hoa trong cac phan (ing hoa hoc sau :

A.a, d, e B. b, c. C.d.
2. SO, la chat khir trong cac phan (ing hoa hoc sau :

A.b,d, c, e. B.a,c, e C.a, d,e.
Hay chon dap an dung cho cac truéng hop trén.

3. Khi khi H,S va axit H,SO, tham gia cac phan (ng oxi hoa  kh{, ngudi ta c6 nhan xét :
Hidro sunfua chi thé hién tinh kh.
Axit sunfuric chi thé hién tinh oxi hoa.
a) Hay giai thich diéu nhan xét trén.
b) B6i v6i mbi chat, hdy dan ra mot phan Ging hoa hoc dé minh hoa.
4. C6 nhiing chat sau : sat, luu huynh, axit sunfuric loang.
a) Hay trinh bay hai phuong phap diéu ché hidro sunfua ti nhitng chat da cho.

b) Viét phuang trinh hoa hoc clia cac phan (g xay ra va cho biét vai trd cla luu huynh
trong cac phan (ng.
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5. C6 3 binh, méi binh dung mét chét khi 1a H,S, SO,, O,. Hay trinh bay phuong phap
hoa hoc phan biét chat khi dung trong méi binh.

6. C6 3 binh, mbi binh dung mét dung dich sau : HCI, H,S0,, H,SO,. Co6 thé phan biét
dung dich dung trong médi binh bang phuong phap hoa hoc véi mét thude thlr nao
sau day ?

a) Quy tim.

b) Natri hidroxit.
d) Natri oxit.

c¢) Bari hidroxit.
e) Cacbon dioxit.

Trinh bay cach nhan biét sau khi chon thudc th.
7. C6 thé ton tai déng thdi nhiing chat sau trong mét binh chira dugc khéng ?
a) Khi hidro sunfua H,S va khi luu huynh dioxit SO,
b) Khi oxi O,, va khi clo Cl,.
c) Khi hidro iotua HI va khi clo Cl,,.
Giai thich bang phuong trinh hoa hoc clia cac phan dng.
8. Nung néng 3,72 g hén hdp bét cac kim loai Zn va Fe trong bot S du. Chat ran thu dudc

sau phan @ng dugc hoa tan hoan toan bang dung dich H,SO, loang, nhan thdy co6
1,344 lit khi (dktc) thoat ra.

a) Viét phuong trinh hoa hoc clia cac phan (ng da xay ra.

b) Xéac dinh khéi luong méi kim loai trong hén hop ban dau.
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Bai BAI THUC HANH SO 5
35 TINH CHAT CAC HOP CHAT

CUA LUU HUYNH

Reén luyén ki ndang lam thi nghiém an toan, chinh xéac, dac biét

doi voi axit sunfuric dac.

Lam thi nghiém chidng minh duoc : Hidro sunfua cé tinh khir ;
Luu huynh dioxit cé tinh khr va tinh oxi hod ; Axit sunfuric dac

c6 tinh oxi hoa manh.

I - NOI DUNG THIi NGHIEM VA CACH TIEN HANH

1.

biéu ché va chiing minh tinh khir cia hidro sunfua

— Lap dung cu diéu ché khi H,S tir FeS va dung dich
HCI (hinh 6.8).
— Dot khi hidro sunfua thodt ra tir 6ng vuot nhon.

Quan sat hién tuogng, viét phuong trinh hod hoc,
xac dinh vai tro cac chit tham gia phan tng.

. Tinh khit cua 16u huynh dioxit

Dan khi luu huynh dioxit vao dung dich brom.
Quan sat hién tuong, viét phuong trinh hoa hoc,
xdc dinh vai tro cac chat tham gia phan tng.

. Tinh oxi hoa cua 10u huynh dioxit

— Dan khi H,S diéu ch€ & trén vao nudc, duogc
dung dich axit sunfuhidric.
— Dan khi SO, vao dung dich H,S.

Quan sat hién tugng, viét phuong trinh hod hoc,
xac dinh vai tro cac chit tham gia phan tng.

. Tinh oxi hoa cua axit sunfuric dac

Nho vai giot axit sunfuric dac vao 6ng nghiém (phai
hét siic than trong). Cho mot vai 1d dong nhd vao ong
nghiém, dun nong nhe.

Quan sat hién tuong, viét phuong trinh hoa hoc,
xdc dinh vai tro cac chat tham gia phan tng.

Il - VIET TUONG TRIiNH
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Chuong

7 T6C BO PHAN BNG VA
CAN BANG HOA HOC

Cac phan uing hoa hoc xdy ra nhanh, cham rat khac nhau,

nghia la xdy ra voi téc do rat khac nhau. Néu mét phan ung
hoa hoc xay ra cham & diéu kién thuong thi bang cach nao

6 thé tang duoc téc do cua no lén ?

C6 phai moi phan ting déu chuyén hoa hoan toan cac chat
phan ung thanh cac san pham khong ? Néu phan ung chi
x4y ra & mute dé nao do thi lam thé nao co thé tang duoc hiéu
suat chuyén hoa cac chat phan tng thanh cac san pham ?

i Peén xi axetilen-oxi dung dé han, cat kim loai.
. Nhiét dé cta ngon Itia axetilen chdy trong oxi cao hon nhiéu
(dat khodng 3000 °C) so vdi chay trong khéng khi ...

Lo Sa-to-li-é (Le Chatelier)
(1850 - 1936), tdc gid cua
nguyén Ii chuyén dich can bang
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Bai TOC DO PHAN UNG HOA HOC

e Khai niém vé téc do phan ung hoa hoc va cic yéu to
anh hudng dén no.

I - KHAI NIEM VE TOC DO PHAN UNG HOA HOC
1. Thi nghiém
Chudn bi ba dung dich : BaCl,, Na,S,0,) va H,S0, ¢6 ciing néng do 0,1M dé
thuc hién hai phan tng sau :
BaCl, + H,SO,  —> BaSO, +2HCI (1)
Na,S,0,+H,50, —> S + S0, +H,0 + Na,SO, )
a) D6 25 ml dung dich H,SO, vao c6c¢ dung 25 ml dung dich BaCl, ta thy
xuat hién ngay két tha trang ctia BaSO,.
b) D6 25 ml dung dich H,S0, vao c6c khac dung 25 ml dung dich Na,S,0;,

mot ldt sau méi thdy mau trang duc cta S xuat hién.

2. Nhan xét

Tir hai thi nghiém trén ta thdy rang, phan ting (1) xdy ra nhanh hon phan dng (2).
No6i chung cac phan tng hod hoc khac nhau xay ra nhanh, cham rat khac nhau.
Dé danh gia mitc do xdy ra nhanh, cham ctia cdc phan tng hoa hoc, ngudi ta
dua ra khai niém t6c do phan ting hoa hoc, goi tat 1a téc do phan tng.

T6c do phan ting thudng duoc xdc dinh bang do bién thién nong do ctia mot
trong cdc chat phan ting hodc san phim trong mot don vi thoi gian®, Thi du :

Br, + HCOOH — 2HBr + CO,

Lic dau nong d6 Br, 1a 0,0120 mol//, sau 50 giay nong do la 0,0101 mol/L.

() Natri thiosunfat.
() Khi tinh t6c do can chi rd tinh téc do theo chat cu thé nao trong phan tng.
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Toc do trung binh ctia phan ting trong khoang thoi gian 50 giay tinh theo Br, la :

0,0120mol/l — 0,0101mol/!

=3,80.1075 mol/(L.s
50s (s)

V:

Il - CAC YEU TO ANH HUONG DPEN TOC PO PHAN UNG

1. nh hoong cua nong do
Thi nghiém. Thuc hién phén tng (2) biang cdch chuén bi hai c6¢c dung dung dich
Na,S,0; v6i céc nong do khic nhau, sau d6 d6 dong thdi vao méi coc 25 ml
dung dich H,SO, 0,1M nhu hinh 7.1. Dung diia thuy tinh khudy nhe dung dich
trong c4 hai coc. So sdnh thoi gian xuat hién mau trang duc'") ctia luu huynh

trong hai coc, ta thdy luu huynh xuét hién trong coc (a) sém hon, nghia la
toc do phan tng trong coc (a) 16n hon.

25 ml dd 25 ml dd

H,S0, 0,1M H,S0O, 0,1M
+ +

25 ml dd 10 ml dd

Na,S,05 0,1M Na,S,05 0,1M
+

15 ml nudc ct

a) b)
Hinh 7.1. Thi nghiém dnh hudng cla néng d6 dén téc dé phéan img

Vay, khi tang nong do chat phan tng, toc do phan tng tang.

2. nh hoong cua ap suat
p sudt anh hudng dén téc do phan tng c6 chat khi. Khi tang dp sudt, nong do
chit khi tang theo, nén toc do phan tng tang.
Thi du, xét phan tng sau thuc hién trong binh kin & nhiét do xac dinh :
2HI (k) —> H2 (k) + 12 (k)
T6c do phan tng khi ap sudt cia HI 1a 2 atm gdp 4 1an t6c do phan ung khi
ap sudt cia HI 1a 1 atm.

3. nh hodng cua nhiét do
Thi nghiém. Thuc hién phan tng (2) ¢ hai nhiét d6 khac nhau (hinh 7.2).

() Luu huynh tao thanh nhiéu s& c6 mau vang nhat.
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25 ml dd 25 ml dd

H,S0O, 0,1M H,S0O, 0,1M
+ +

25 ml dd 25 ml dd

N328203 0,1 M
(phan ung duoc thuc hién
G nhiét d6 thuong)

N628203 0,1 M
(phan ung duogc thuc hién
6 khodng 50 °C)

Hinh 7.2. Thi nghiém dnh hudng cla nhiét d6 dén téc do phan img

D¢ thuc hién phan ting trong cdc (b) can dun noéng trude hai dung dich Na,S,0,
va H,SO,. Sau do, dé dong thoi vao mdi coc 25 ml dung dich H,SO, 0,IM,
khudy nhe. So sanh thoi gian xuét hién mau trang duc cua luu huynh trong hai
coc, ta thay luu huynh xuét hién trong coc (b) sém hon.

Vay, khi tang nhiét do, t6c do phan tng tang.

e

nh hoong cua dién tich ti€p xic
Thi nghiém. Dung hai mau dé voi (CaCO;) c6 khéi lugng bang nhau, trong d6
mot mau ¢6 kich thuée hat nho hon. Cho hai mau da d6 cung tac dung véi hai
thé tich bang nhau ctia dung dich HCI (du) cing néng do (hinh 7.3). Phan tng
xay ra nhu sau :

CaCO,4 + 2HCI —> Ca(Cl, + CO, +H,0

CO, CO,

f 1

50 ml dd HCI 6% 50 ml dd HCI 6%

Pa véi (dang khéi) Pa véi (hat nhd)

a) b)

Hinh 7.3. Thi nghiém énh erc’Jn,g cQa dién tich tiép xuc clia cac chét phan tng
dén téc do phan ung
Ta thdy thoi gian dé CaCO, phan tng hét trong c6c (b) it hon trong coc (a),
vi chét rin v6i kich thudc hat nho (d4 voi dang hat nho) c6 téng dién tich bé mat
ti€p xtc v6i chdt phan dng (HCI) 16n hon so véi chat rdn c6 kich thudc hat
16n hon (da voi dang khoi) cung khoi lugng, nén cé toc do phan tng 16n hon.
Vay, khi tang dién tich ti€p xtc clia cac chat phan tng, toc do phan tng tang.
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S.

nh hdong cua chat xiic tac
Chat xiic tac 1a chat 1am tang t6c do phan ting(D, nhung con lai sau khi phan ting
két thuc.
Thi du, H,0O, phan huy cham trong dung dich & nhiét do thuong theo phan ting sau :

2H,0, — 2H,0 + O,

Néu cho vao dung dich nay mot it bot MnO,, bot oxi s& thodt ra rat manh.
Khi phan tng két thiic, MnO, van con nguyén ven. Vay, MnO, 1a chat xdc tdc
cho phan ting phan huy H,O,.
Ngoai cac yéu td trén, moi truong xay ra phan ung, toc do khudy tron, tic dung
clia cdc tia buc xa, v.v... cling anh hudng 16n dén téc do phan tng.

Il - Y NGHIA THUC TIEN CUA TOC PO PHAN UNG

Céc yéu t6 anh hudng dén toc do phan ting dugc van dung nhiéu trong doi song
va san xuat. Thi du, nhiét do ctia ngon Itra axetilen chdy trong oxi cao hon nhiéu
so v6i chay trong khong khi, nén tao nhiét do han cao hon. Thuc phdm ndu trong
noi 4p sudt chong chin hon so véi khi ndu & ap suat thuong. Céc chit dot ran nhu
than, cti ¢6 kich thuGc nhd hon s& chdy nhanh hon. D€ tiang t6c do téng hop
NH, tr N, va H,, nguoi ta phai dung chat xuc tac, tang nhiét do va thuc hién ¢

ap suat cao.

BAI TAP

1.

nao trong cac y sau day la dung ?
A. Bét clr phén (ing nao ciing chi van dung dudc mét trong cac yéu té anh hudng dén
t6c d6 phan (ing dé tang téc d6 phan dng.
B. Bat ¢ phan (ing nao ciing phai van dung du cac yéu t6 anh hudng dén téc d6 phan
{ng méi tang dudc téc dé phan Gng.
C. Tuy theo phan (ing ma van dung mét, mét sé hay tat ca cac yéu té anh hudng dén
t6c d6 phan (ing dé tang téc d6 phan (ng.
D. B4t c(f phan (ing ndo ciing can chat xdc tac dé tang téc dd phan (ng.

. Tim mét s6 thi du cho méi loai phan (ing nhanh va chdm ma em quan sat dudc trong

cudc song va trong phong thi nghiém.

() Chat 1am giam tdc¢ do phan tng duoc goi 1a chdt itc ché phan ting.
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3. Nong do, ap suét, nhiét do, dién tich tiép xdc, chét xuc tac anh hudng nhu thé nao dén
téc do phan (ng ?

4. Hay cho biét ngudi ta Ioi dung yéu t6 nao dé tang téc do6 phan (ng trong cac trudng
hop sau :
a) Dung khong khi nén, néng thdi vao 16 cao dé dét chay than coc (trong san xuét gang).
b) Nung d4 véi & nhiét d6 cao dé san xuét vdi séng.
c) Nghién nguyén liéu truéc khi dua vao 16 nung dé san xuat clanhke (trong san xuat
Xi mang).

5. Cho 6 g kém hat vao mét céc dung dung dich H,SO, 4M (du) & nhiét d6 thudng.
Néu gili nguyén cac diéu kién khac, chi bién ddi mot trong cac diéu kién sau day thi
t6c d6 phan (ing ban dau bién ddi nhu thé nao (tang 1&n, gidm xuéng hay khéng déi) ?
a) Thay 6 g k&m hat bang 6 g kém bot.

b) Thay dung dich H,SO, 4M bang dung dich H,SO, 2M.
¢) Thuc hién phan (ing & nhiét d6 cao hon (khoang 50 °C).
d) Dung thé tich dung dich H,SO, 4M gép d6i ban dau.

Tu liéu

CHAT XUC TAC MEN (ENZIM)

Céc qua trinh hoa hoc trong co thé séng xay ra voi téc do nhanh chong va nhip nhang
la nhor c6 men. Men la chat xdc tac sinh hoc. Men khong nhimg lam tang téc do phan
ing hod hoc khoéang tir 10® dén 10'? 1an, ma con c¢6 tinh ddc thu rdt cao : hoat tinh xudc
tac ctia men dugc thé hién ngay & diéu kién ap sudt va nhiét do binh thuong cda co thé,
mot chat men chi lam xtc tac cho mot s6 chat phan dng xac dinh, trong khi do nhing
chat con lai c6 mat trong hé khong bi anh hudng. Trong co thé nguoi co téi gan 30000
chat men khac nhau. Ching xuc tac cho hau hét cac phan tng hoa hoc xay ra trong co
thé. Chéng han, men trong nudc bot la amilaza xuc tac cho su chuyén hoa tinh bot thanh
duong ; men trong da day la pepxin xuc tac cho su phan giai cac protein.

Men c6 thé ton tai duoc ¢ ngoai co thé song va van bao toan duoc kha nang xic tac.
Ngay nay, nguoi ta da téng hop duoc va tach dugc tir té bao séng rat nhiéu men khac
nhau dé dung trong nhiéu linh vuc nhu trong y hoc, cong nghiép thuc pham, cong
nghiép dugc phdm v.v... Mot s6 thi du : Trong cong nghiép thuc phdm, men duoc st
dung trong san xudt ruou, bia, banh mi, keo banh, ché bién thit, c4, stra... ; Trong y hoc
va cong nghiép duoc phdm, men dugc ding trong san xudt cac vitamin, chat khang sinh,
dé chita cac bénh thi€u men bam sinh v.v.
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Bai BAI THUC HANH SO 6
37 TOC PO PHAN UNG HOA HOC

Clng c6 cac kién thic vé cac yéu t6 anh huong dén téc do
phan ung.

Ren luyén ki nang quan sat, so sanh cac hién tugng thi nghiém
va rut ra két luan.

I - NOI DUNG THi NGHIEM VA CACH TIEN HANH
1. nh hddng cta nong do dén toc do phan ting
Chuan bi hai 6ng nghiém nhu sau :
ng thit nhat chita 3 ml dung dich HCI nong do khoang 18%.
ng thtt hai chita 3 ml dung dich HCI nong d¢ khoang 6%.
Cho déng thoi vao mdi 6ng mot hat kém c¢6 kich thude giong nhau.
Quan sat hién tugng xay ra trong hai ong nghiém va rit ra két luan.
Viét phuong trinh hoa hoc cua phan tng xay ra.

2. nh hoong cua nhiét do dén toc do phan iing
Chudn bi hai 6ng nghiém, méi 6ng dung 3 ml dung dich H,SO, néng do
khoang 15%. Pun dung dich trong mot 6ng dén gan so6i. Cho dong thoi vao moi
ong mot hat Zn c6 kich thude giong nhau. Quan sat hién tuong xay ra trong hai
ong nghiém va ridt ra két luan. Viét phuong trinh hod hoc cta phan tng xay ra.

3. nh hdong cua dién tich tiép xic dén toc do phan tng
Chuén bi hai 6ng nghiém, méi 6ng dung 3 ml dung dich H,SO, néng do khoang
15%, sau d6 chudn bi hai miu Zn c6 khéi luong bang nhau. Mot mau c6 kich
thudc hat nhé hon mau con lai. Cho dong thoi hai miu kém d6 vao hai ong
nghiém dung H,SO, & trén. Quan sdt hién tuong xdy ra trong hai 6ng nghiém
va rut ra két luan. Viét phuong trinh hoa hoc cua phan tng xay ra.

Il - VIET TUONG TRINH
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Bai CAN BANG HOA HOC

Thé nao la can bang hod hoc va su chuyén dich can bang
hoa hoc.

Van dung nguyén |i Lo Sa-to-li-e dé xét doan su chuyén dich
can bdng hoa hoc.

I - PHAN UNG MOT CHIEU, PHAN UNG THUAN NGHICH
VA CAN BANG HOA HOC

1. Phan ing mot chiéu
Xét phan ting sau :

Mn()2
2KClO, —— P 2KCl + 30,

Khi dun néng cdc tinh thé KClO; c6 mat chat xic tic MnO,, KCIO, phan huy
thanh KCl va O,. Ciing trong diéu kién d6, KCI va O, khong phan ting duoc véi
nhau tao lai KCIO;, nghia 1a phan ting chi x4y ra theo mot chiéu tir trdi sang
phai. Phan ting nhu thé dugc goi 1a phan ting mot chiéu.
Trong phuong trinh hod hoc ctia phan tng mot chiéu, ngudi ta ding mot mii tén
chi chiéu phan tng.

2. Phan tng thuan nghich
Xét phan tng sau :

Phén img thuan

Cl, + H,0 T———— 2 HCl + HCIO
Phén dng nghich

diéu kién thuong, Cl, phan ting v6i H,O tao thanh HCI va HCIO, d6ng thoi
HCI va HCIO sinh ra cling tic dung dugc v6i nhau tao lai Cl, va H,O, nghia la
trong cung diéu kién, phan tng xay ra theo hai chiéu trdi nguoc nhau.
Phan tng nhu th€ dugc goi 1a phan dng thuan nghich.
Trong phuong trinh hoa hoc cua phan tng thuan nghich, nguoi ta dung hai mdi
tén ngugc chiéu nhau thay cho mot mii tén d6i véi phan ting mot chiéu.
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3. Can bang hoa hoc
Xét phan tng thuan nghich sau :
H, (k) + L, (k) <= 2HI (k)

Cho H, va I, vao trong mot binh kin ¢ VA
nhiét do cao va khong ddi. Liic dau t6c do
phan ting thuan (v,) 16n vinong do H, va l,
16n, trong khi d6 téc do phan tng nghich
(v,) bang khéong, vi nong do HI bang vy

khong. Trong qué trinh dién ra phan dng, Vi = Vn
nong do H, va I, giam dan nén v, giam

dan, con v, tang dan vi nong do HI tang

dan. Bén mot lic nao d6 v, tré nén bang v, t
khi d6 néng do cac chat trong phan tng M 7.4, Su biéh thién tEe d
A . A A ‘o A inh 7.4. Su bién thién téc do

th}lan r?ghgch trén day. Eiuch. gilt nguyen, phén ting thun va phan ting nghich
néu nhiét do khong bién doi. Trang thai theo thoi gian
nay cua phan tng thuan nghich dugc goi la
can bang hoa hoc (hinh 7.4).

trang thdi can bang, khong phai 1a phan tng dimng lai, ma phan tng thuan va
phan ting nghich vin xay ra, nhung véi téc do bang nhau (v, = v,). Diéu nay
c6 nghia la trong mot don vi thoi gian, néng do cdc chéit phan tng giam di
bao nhiéu theo phan tng thuan lai dugc tao ra bay nhiéu theo phan tng nghich.
Do d6, can bang hod hoc 1a can bang dong.
Vay, can bang hod hoc Ia trang thai ciia phan tng thuan nghich khi t6c do
phan ting thuan bang t6¢c do phan tng nghich.
Diac diém cta phan ¢ng thuan nghich 1a cdc chét phan dng khong chuyén hoé
hoan toan thanh c4c san pham, nén trong hé can bing luon ludn c6 mat cdc chat
phan (ing va cdc san pham.
Thi du, cho 0,500 mol/[( H, va 0,500 mol// I, vao trong mot binh kin o
nhiét do 430 °C. Néu phan tng la mot chiéu thi H, va I, s& phan ting hét
tao thanh 1,000 mol// HI. Nhung day la phan tung thuan nghich, nén chi thu duoc
0,786 mol/l HI va con lai 0,107 mol// H,, 0,107 mol/I 1,.

() Péi véi chat khi, néng do6 mol/! 1 s6 mol khi ¢6 trong 1 lit khi.
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Il - SU CHUYEN DICH CAN BANG HOA HOC

1.

Thi nghiém

Lap b dung cu gém hai 6ng nghiém ¢6
nhénh (a) va (b), dugc néi véi nhau bang
mot 6ng nhua mém, ¢6 khoa K mé (hinh 7
7.5). Nudc da |
Nap day khi NO, vao ca hai 6ng (a) va (b)
O nhiét do thuong. Nut kin ca hai 6ng,
trong d6 ¢6 can bang sau :

Hinh 7.5. Thi nghiém dé nhéan biét su
2NO, (k) pa— N,O, (k) chuyén dijch cén bang ctia phan tng
(mau ndu do) (khong mau) 2NO k9 &= N;04 (9
Mau ctia hon hop khi trong can bang & ca hai 6ng (a) va (b) 1a nhu nhau.

Dong khod K lai dé ngan khong cho khi & hai ong khuéch tén vao nhau.
Ngam 6ng (a) vao nudc da. Mot lat sau 14y ra, so sanh mau & 6ng (a) v6i ong (b),
ta thdy mau & 6ng (a) nhat hon. Vay, khi ta 1am lanh 6ng (a), cdc phan tir NO,
trong 6ng d6 da phan ting thém dé€ tao ra N,O,, 1am néng do NO, gidm bt va
nong do N,O, tang thém. Hién tuong d6 duoc goi la su chuyén dich can bing

hoa hoc.

. Pinh nghia

Su chuyén dich can bang ho4 hoc 1a su di chuyén tir trang thdi can bing nay sang
trang thdi can bang khéc do tac dong ctia cic yéu to tir bén ngoai 1én can bang.
Nhitng yéu t6 lam chuyén dich can bang 1a noéng do, ap suat va nhiét do.
Ching dugc goi 1a cdc yéu t6 anh hudng dén can bang hoa hoc.

I - CAC YEU TO ANH HUONG DEN CAN BANG HOA HOC

1.

nh hoong cua nong do
Xét hé can bing sau trong mot binh kin & nhiét do cao va khong déi :
C(r)+CO, (k) &= 2CO (k)

Khi h¢ phéan ting dang & trang thai can bang, nghia la v, = v_, nong do cic chat
trong phéan tng khong bién déi nita.

Néu ta cho thém vao hé mot luong khi CO,, nong do CO, trong hé s& tang lén
lam cho ngay lic d6 v, tré nén 16n hon v, CO, s& phan ting thém véi C tao ra
CO cho dén khi v, lai bang v, ltic d6 can bang méi duoc thiét 1ap.  trang thai
can bang mdéi, nong do cdc chat sé khac véi ¢ trang thdi can bang cii.
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Vay, khi thém CO, vao hé can bang, can bang s& chuyén dich theo chiéu tir tréi
sang phai (theo chiéu thuan), chiéu lam giam nong do CO, thém vao.
Quad trinh chuyén dich can bang xay ra tuong tu khi ta 18y b6t khi CO ra khoi
can bang, vi khi d6 v, <v,.
Nguoc lai, néu ta cho thém khi CO vao hoac 1ay bét khi CO, ra khoi hé can bang
thi Iic d6 v, <v,, can bang s& chuyén dich tir phai sang trdi (theo chiéu nghich),
nghia la theo chiéu lam giam nong d6 CO hoac chiéu tang nong do CO,.
Tur su khao sét & trén ta thay rang, khi tang hoac giam nong do mot chat trong
can bang, thi can bing bao gio ciing chuyén dich theo chiéu lam giam tic dong
clia viéc tang hodc giam nong do cua chat dé.
Luu y rang, néu trong hé can bing c6 chét ran (& dang nguyén chat), thi viéc
thém hodc bét luong chét ran khong anh hudng dén can bang, nghia la can bang
khong chuyén dicht.

nh hodéng cua ap suat
Xét hé can bang (1) trong xi lanh kin c6 pit tong (hinh 7.6) & nhiét do thuong
va khong doi :

N,O, (k) &= 2NO, (k) (1)
wi | o b
can |rszood =—=— ( Sosocoooos
béng::<— ‘;:[liiw —> «

Hinh 7.6. Thi nghiém chimg minh &nh hudng cla &p suét dén can béng :
N,O, () &= 2NO, ®

Thi nghiém ching to rdng, khi hé dang & trang thdi can bang, néu ta tang ap suat
chung cuia hé 1én, bang céch ddy pit tong vao dé cho thé tich chung ctia hé giam
xuong, thi s6 mol khi NO, s& gidm bét, dong thoi s6 mol khi N, O, s& tang thém,
nghia 12 can bing chuyén dich theo chiéu nghich.

Nhan xét : Nhin vao phan ting (1) ta thdy cit hai mol khi NO, phén ting tao ra
mot mol khi N,O,, nghia la phan ting nghich lam giam s6 mol khi trong h¢, do
d6 lam giam ap suat chung cua hé.

Nhu vay, khi ting 4p suét chung clia hé can bang trén, can bang chuyén dich
theo chiéu nghich, chiéu 1am gidm 4p suat chung clia hé, nghia la chuyén dich
vé phia lam giam tdc dong cla viéc tang dp sudt chung.

(M Trir trudng hop viéc them hoac bét nay gay ra su bién ddi 4p suét chung ctia he.
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Bay gid néu ta lam giam 4p sudt chung ctia hé can béang trén bang ciach kéo
pit tong ra dé cho thé tich chung cuia hé tiang Ién, thi s6 mol khi NO, s& tang
thém, dong thoi s6 mol khi N,O, s& giam bét. Vay, can bang chuyén dich theo
chiéu thuan, chiéu lam tang s6 mol khi trong hé, nghia I1a chuyén dich vé phia
lam giam tac dong cta viéc giam 4p suat chung.

Vay, khi tang hoac giam dp suat chung ctia hé can bang, thi can bang bao gio ciing
chuyén dich theo chiéu 1am giam tic dong cta viéc tang hodc giam 4p suat do.

Tir cac thi nghiém trén, ta suy ra : néu phan tng cé s6 mol khi & hai v€ cta
phuong trinh hod hoc bang nhau hodc phan ing khong ¢6 chét khi, thi dp suat
khong anh hudng dén can bang. Thi du, ap suat khong anh hudng dén céc can
bing sau :

H, () + 1, (k) &= 2HI (k)

Fe,0; (r) + 3CO (k) & 2Fe (r) + 3CO, (k)

3. nh hodng cua nhiét do

Dé nghién cttu 4nh hudng clia nhiét do dén can bang hod hoc can biét khai niém
phan tng toa nhiét va phan tng thu nhiét.

Cac phan tng hoa hoc thuong kém theo su giai phéng hoac hap thu nang luong
dudi dang nhiét. Thi du, khi cho voi s6ng (CaO) tdc dung véi nude, ta thady hon
hop tao thanh so6i 1én. Phan tng nhu thé 1a phan tng toa nhiét. Nguogc lai, khi
nung dé voi (CaCO,) d€ san xudt voi song, ta phai lién tuc cung cdp nhiét cho
phan tng. D6 1a phan tng thu nhiét.

Dé chi luong nhiét kém theo mdi phan ting hod hoc, ngudi ta ding dai luong

nhiét phan tng, ki hiéu 1a  H. Phan tng toa nhiét thi cdc chat phan tng mat bot

nang luong nén gia tri H ¢6 dau am ( H < 0). Nguoc lai, phan tng thu nhiét,

céc chat phan ing phai 14y thém nang lugng d€ tao ra cdc san phdm, nén gia tri
H c6 diu duong ( H > 0). Thi du :

CaO + H,0 —> Ca(OH), H=-65k
CaCO, -5 CaO + CO, H=+178 kJ

Dé nghién cttu &nh hudng clia nhiét do dén can bing hod hoc ta xét lai can bang
(2) trong binh kin :

N,O, (k) &= 2NO, (k) H=358kJ

(khong mau) (mau ndu do)
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Phan tung thuan thu nhiét (AH = 58 kJ > 0). Phan tng nghich toa nhiét
(AH = 58 kJ<0).

Khi hén hop khi trén dang & trang thdi can bang, néu dun néng hén hop khi bang
cdch ngam binh dung hon hop vao nuée soi, mau nau do ctia hdn hop khi dam 1én,
nghia 12 can bing chuyén dich theo chiéu thuan, chiéu ctia phan ting thu nhiét.
Néu lam lanh bang cédch ngam binh dung hén hop khi vao nude dd, mau ctia hon
hop khi nhat di, nghia 12 can bang chuyén dich theo chiéu nghich, chiéu clia
phan tng tod nhiet().

Nhu vay, khi tang nhiét do, can bing chuyén dich theo chiéu phan ting thu nhiét,
nghia 1a chiéu lam giam tiac dong cua viéc ting nhiét do va khi giam nhiét do,
can biang chuyén dich theo chiéu phan ting toa nhiét, chiéu lam giam tac dong
cua viéc giam nhiét do.

Két luan :

Ba yéu t6 néng do, dp sudt va nhiét do anh hudng dén can bang hoa hoc da dugc
Lo Sa-to-li-¢ (H. Le Chatelier, 1850 1936, nha hod hoc Phép) tong két thanh
nguyén i dugc goi 1a nguyén Ii chuyén dich can bing Lo Sa-to-li-¢ nhu sau :
Mot phan ting thuan nghich dang & trang thdi can bang khi chiu mot tic dong
tlr bén ngoai nhu bién déi ndng do, 4p sudt, nhiét do, thi can bang sé chuyén dich
theo chiéu lam giam tdc dong bén ngoai do.

4. Vai tro cua chat xic tac
Chat xdc tac lam tang t6c do phan tng thuan va toc do phan ting nghich véi s6
14n bing nhau, nén chat xic tac khong anh hudng dén can bang hoa hoc.
Khi phan ting thuan nghich chua & trang théi can bang thi chat xdc tac c6 tdc
dung lam cho can bang dugc thiét 1ap nhanh chéng hon.

IV - Y NGHIA CUA TOC DO PHAN UNG VA CAN BANG
HOA HOC TRONG SAN XUAT HOA HOC

Dé thay y nghia clia t6c do phan ting va can bing hod hoc trong san xuat
hod hoc, ching ta 1a8y mot so thi du sau day :

Thi du 1. Trong qua trinh san xuét axit sunfuric phai thuc hién phan tng sau :

280, (k) + O, (k) <= 2SO0, (k) AH <0

Trong phan tng nay nguoi ta dung oxi khong khi.

(1) C6 thé tién hanh thi nghiém nhu hinh 7.5.
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nhiét do thuong, phan ing xdy ra rat cham. Dé tiang téc do phan tng phai
dung chat xuc tac va thuc hién phan tng & nhiét do kha cao. Nhung day 1a phan
ing tod nhiét, nén khi tang nhiét do, can bing chuyén dich theo chiéu nghich
lam gidm hiéu suét ctia phan tng. Dé han ché tic dung nay, ngudi ta da dung
mot luong du khong khi, nghia 1a tang néng do oxi, 1am cho can bang chuyén
dich theo chiéu thuan.
Thi du 2. Trong cong nghiép, amoniac dugc tong hgp theo phan tng sau :

N, (k) +3H, (k) <= 2NH, (k) H<0

Dic diém cla phan tng nay 12 t6c do rat cham & nhiét do thuong, tod nhiét va
s6 mol khi clia san phdm it hon so véi s6 mol khi clia céc chat phan tng. Do do,
nguoi ta phai thuc hién phan Gng nay & nhiét do cao, ap suit cao va dung chat
xtc téc.  dp sudt cao, can bang chuyén dich sang phia tao ra NH;, nhung &
nhiét do cao, can bang chuyén dich ngugc lai, nén chi thuc hién duoc & nhiét do
thich hop.

BAI TAP
1. Y nao sau day la dung ?
A. Bat c(r phan (ing nao ciing phai dat dén trang thai can bang hoéa hoc.
B. Khi phan (ng thuan nghich & trang thai can bang thi phan Gng ding lai.
C. Chi ¢6 nhiing phan ng thuan nghich méi cé trang thai can bang hoa hoc.

D. trang thai can bang, khéi lugng cac chét & hai vé& clia phuong trinh hoa hoc phai
bang nhau.

2. Hé can bang sau dudc thuc hién trong binh kin :

250, () + 0, () &= 2S0; (K H<0

Y&u t6 nao sau day khong lam néng dé cac chat trong hé can bang bién d6i ?
A. Bién d6i nhiét do.

B. Bién ddi ap suat.

C. Su c6 mat chét xuc tac.

D. Bién d6i dung tich ctia binh phan (ng.
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. Can bang hoa hoc la gi ? Tai sao n6i can bang hoa hoc 1a can bang déng ?
. Thé& nao 1a su chuyén dich can bang ? Nhiing yéu t6 nao anh hudng dén can béng hoa
hoc ? Chat xtc tac ¢6 anh hudng dén can bang hoa hoc khéng ? Vi sao ?

. Phat biéu nguyén li chuyén dich can béng Lo Sa-to-li-é va dua vao can bang sau dé
minh hoa :

CmH+CO,(k < 2CO (K AH >0
. Xét cac hé can bang sau trong mét binh kin :

CH+HOm <= CO@m +Hy®m AH >0 (1)
COm+H,0 M &= CO,M +H,(K AH <0 2)

Ca4c can bang trén chuyén dich nhu thé nao khi bién d&i mét trong cac diéu kién sau ?
a) Tang nhiét do.

b) Thém lugng hai nuéc vao.

c¢) Thém khi H, vao.

d) Tang &p suat chung bang cach nén cho thé tich clia hé gidm xuéng.

e) DUng chat xuc tac.

. Clo phan (ng vGi nudc theo phuong trinh hoa hoc sau :

Cl,+H,0 &= HCIO + HCI

Dudi tac dung cda anh sang, HCIO bi phan huy theo phan dng :
2HCIO —> 2HCI+ 0,

Gidi thich tai sao nudc clo (dung dich clo trong nuéc) khéng bao quan dudc lau.

. Cho phén (ing sau :
4CuO () pa— 2Cu,O () + O, (k) AH >0

C6 thé dung nhing bién phap gi dé tang hiéu sudt chuyén hoa CuO thanh Cu,O ?
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) Tu liéu

MOT PHUONG PHAP SAN XUAT HIDRO
TRONG CONG NGHIEP

Khodng 75% hidro dugc san xuat bang qua trinh rifominh hoi nudc. Trong qua trinh nay
hidrocacbon (trong khi thién nhién) va hoi nudc phan tng véi nhau tao ra hidro va cac-
bon monooxit. Phan dng rifominh hoi nudéc duoc thuc hién theo hai giai doan :
giai doan refominh so cdp va rifominh thi cap. Trong giai doan so cap, hdn hop hoi nuéc
va hidrocacbon duoc nén dén ap suét khoang 30 atm va duoc dét nong trén chat xic tac
niken oxit & khodng 800 °C. Giai doan thtt cap duoc thuc hién & nhiét do cao hon
(khoang 1000 °C) véi sur co6 mat cta khong khi dé chuyén hod hidrocacbon con lai ¢ giai

doan so cap. Hai phan ting chinh (voi chat dai dién la CH,) nhu sau :
CH, (k) +H,0O (k) = CcoOmw + 3H, (k) ; (1) AH > 0 : giai doan so cap

2CH, (k) + O, (k) < 200 W+ 4H, (k) ; (2) AH > 0 : giai doan thtr cap

Khi H, tao ra lan CO va hoi nuéc duoc dan qua chat xic tac CuO ZnO
¢ khoang 300 °C :
CO+H,0 —» CO,+H,
Dé tach H, khoi CO, ngudi ta ding dung dich K,CO, hap thu CO, & ap suat cao :
CO, + K,CO; + H,O —  2KHCO,

Do ca hai phan tng (1) va (2) déu thu nhiét, nén theo nguyén i Lo Sa-to-li-é, qua trinh
tao ra san phdm thuan lgi & nhiét do cao.

ap suat cao khong thuan loi cho qua trinh tao ra H, vi ca hai phan tng déu c6 s6 mol
khi ctia san phdm lon hon s6 mol khi cta cac chat phan dng. Tuy nhién, trong thuc t€
cac phan tng trén deéu thyc hién & ap suét cao, vi H, tao ra dugc st dung khép kin dé
tong hop NH, (di tir N, va H,, & ap sudt cao hiéu sudt tao thanh NH, cao hon).
Cac nha may phan dam ¢ Phi Mi (Ba Ria  Vang Tau) va & Ca Mau san xuat NH, (sau
do thanh uré) theo quy trinh khép kin nay.



HANG SO CAN BANG
Khi phan tng thuan nghich & trang thai can bang, ndng do cac chat trong phan tng
khong bién doi ntra (néu diéu kién phan ting khong bién déi), nén c6 thé dua ra mot dai
lugng dic trung cho can bang, do la hang s6 can bang.
Thi du, cho 0,67030 mol/l khi N,O, vao mét binh kin & 25 °C xdy ra phan ng sau :
N,O, k = 2NO, K
Khi phan ung ¢ trang thai can bang thu duoc 0,0546 mol/l khi NO, va con lai
0,6430 mol/l khi N,O,, khi d6 ti s6 sau la mot hang s6 :
INO,  (0,0546)2
[N,O,]  0,6430

=4,64.1073 =K_

day : [NO,] va [N,0,] la ndng do mol ctia khi NO, va N,O, & trang thai can béng ;
K. la hang s6 can bang (c la chir viét tit cta tir concentration, nghta la ndng do) cda phan
ing. Gia tri K. cta phan tng xac dinh chi phu thuéc vao nhiét do.
Truong hop téng quat :  aA+bB &= c¢C + dD
A, B, C va D la cac chat khi hodc cac chat tan trong dung dich.
[ClcD¢ _
[AlR[BIP €
Trong do, K. la hang s6 can bang cta phan ung. D6i voi phan dng xac dinh,
K. chi phu thuoc vao nhiét do.

Khi phan dng thuan nghich trén & trang thai can bdng, ta co :

[Al, [B], [C] va [D] la néng do mol cta cac chdt A, B, C va D & trang thai can bang ;
a, b, c vad la hé s6 ti luong cac chdt A, B, C va D trong phuong trinh hod hoc cta
phan ung.

Nong do cac chat & vé phai cta phuong trinh hoa hoc duoc dat & ti s6, con nong do
céc chat ¢ vé trai cta phuong trinh hoa hoc duoc dit & mau s6. Néu trong can bang c6
chét rdn tham gia thi nong do chat rén dugc coi la hdng s6, nén n6 khong c6 mit trong
biéu thic hdng s6 can bang. Thi du :

[COJ?
Cm+ CO,k &= 2CO0K ; K=

[CO,]
Hang s6 can bang c6 y nghia rat lon. N6 cho biét luong céc chat phan ang con lai va
lugng cac san phdm tao ra ¢ trang thai can bang, do dé biét dugc hiéu sudt cta phan
tng. Thidu: CaCO, (1) — CaO® + CO, (k) ; K.=1[CO,]

820 °C, K. =4,28.10 3, do do [CO,l = 4,28.10 3 mol/L.

880 °C, K. =1,06.10 2, nén [CO,] =1,06.10 2 mol/l.
Vay, & nhiét do cao hon, khi phan tng ¢ trang thai can bang, luong CO, (dong thoi
lugng CaO) tao ra theo phan tng nhiéu hon ; nghia 1a & nhiét do cao hon, hiéu suat
chuyén hoa CaCO, thanh CaO va CO, I6n hon.
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Bai LUYEN TAP .
39 TOC PO PHAN UNG
VA CAN BANG HOA HOC

Cung c6 cac kién thic vé t6c do phan tng va can bang hoa hoc.
Ren luyén viéc van dung nguyén li chuyén dich can bang
Lo Sa-to-li-é cho céc can bang hoa hoc.

A - KIEN THUC CAN NAM VUNG

1. T6c do phan tng tang khi :
a) Tang néng do chat phan tng.
b) Tang ap suat chat phan tung (néu la chat khi).
c¢) Tang nhiét do cho phan tng®.
d) Tang dién tich ti€p xtc cua cac chat phan tng.
e) C6 mat chit xuc tac.

2. Can bang hoa hoc 1a trang thdi ctia phan ting thuan nghich khi t6¢ do phan ting
thuan va t6c do phan Gng nghich bang nhau.

3. Su chuyén dich can bing la su di chuyén tir trang thdi can bang nay sang trang
thdi can bang khac do tdc dong ctia cac yéu to tir bén ngoai 1én can bang (su bién
d6i ndng do, 4p sudt, nhiét do) dugc thé hién trong nguyén Ii Lo Sa-to-li-¢ :

a) Khi tang ndng do mot chat nao d6 (trir chét ran) trong can bang, can bang sé
chuyén dich theo chiéu phan ting 1am giam néng do chat d6 va nguoc lai.

b) Khi tang dp sudt chung ctia hé can bing, can bing s& chuyén dich theo chiéu
phan tng c6 s6 mol khi it hon va ngugc lai.

¢) Khi tang nhiét d9, can bang s& chuyén dich theo chiéu phan tng thu nhiét va
ngugc lai.

B - BAI TAP

1. Néi dung nao thé hién trong cac cau sau day la sai ?
A. Nhién liéu chay & tAng khi quyén trén cao nhanh hon khi chay & mét dat.
B. Nudc gidi khat dugc nén khi CO, vao & ap suét cao hon sé c6 do chua (do axit)
I6n hon.
C. Thuc pham dudc bao quan & nhiét d6 thap hon sé gitt dudc lau hon.
D. Than chay trong oxi nguyén chat nhanh han khi chay trong khéng khi.

(.2 Trir mot s6 tr dng hop ngoai lé.
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2. Cho biét can bang sau dudc thuc hién trong binh kin :
PCl () <= PClyk + Cl, (K H>0
Yé&u t6 nao sau day tao nén su tang lugng PCl, trong can bang ?
A. Lay bét PC ra.
B. Thém Cl, vao.
C. Gidm nhiét do.
D. Tang nhiét do.
3. Co6 thé dung nhiing bién phap gi dé ting téc d6 cla da s& phan (ng xay ra cham &
diéu kién thudng ?
4. Trong céac cap phéan (ing sau, phan (ing nao cé tdéc dé 16n hon ?
a) Fe + CuSO, (2M) va Fe + CuSQO, (4M).
b) Zn + CuSO, (2M, 25 °C) va Zn + CuSO, (2M, 50 °C).
c) Zn (hat) + CuSO, (2M) va Zn (bot) + CuSO, (2M),

d)2H,+ 0, — "5 24,0va2H,+ 0, — =0 2H,0.

(N&u khong ghi cha gi thém 1a so sanh trong cung diéu kién.)
5. Cho biét phan (ing thuan nghich sau :
2NaHCO;, () pa— Na,COj, () + CO, (k) + H,0 (k) H>0

C6 thé dung nhimng bién phap gi d€ chuyén hoa nhanh va hoan toan NaHCO,
thanh Na,CO; ?

6. Hé can bang sau xay ra trong mét binh kin :
CaCO; (n &= CaO@+ CO, (k) H>0
Diéu gi s& xay ra néu thuc hién mét trong nhiing bién déi sau ?
a) Tang dung tich cla binh phan (ng lén.
b) Thém CaCO, vao binh phan (ng.
c) Lay b6t CaO khoi binh phan Ung.
d) Thém it giot NaOH vao binh phan ing.
e) Tang nhiét do.

7. Trong s6 cac can bang sau, can bang nao sé& chuyén dich va chuyén dich theo chiéu
nao khi gidm dung tich clia binh phan (ing xuéng & nhiét d6 khong déi :
a)CH, ®w + H,0 (v —— co (k) + 3H, (k)

b) CO, v + H, (k — co (k) + H,O (k)
c) 280, (k) + O, (k) pa— 2S0; (k)

d) 2HI (k) pa— Hy 0 + 1,

e) N,O, (k) pa— 2NO, (k)
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MUC LUC

Choong 1 - NGUYEN TU

Bai 1
Bai 2
Tu liéu

Bai 3
Bai 4
Bai doc thém
Bai 5
Bai 6

Thanh phan nguyén t&

Hat nhan nguyén t&r - Nguyén t6 hoa hoc - Déng vi
ng dung cla déng vi phéng xa

va st dung nang lugng hat nhan vi muc dich hoa binh

Luyén tap : Thanh phan nguyén ti

C&u tao v nguyén tir

Khai niém vé obitan nguyén t(

C4u hinh electron nguyén tir

Luyén tap : C&u tao vo nguyén tir

Chdong 2 - BANG TUAN HOAN CAC NGUYEN TO HOA HOC
VA PINH LUAT TUAN HOAN

Bai 7

Tu liéu :

Bai 8

Bai 9

Bai 10
Bai 11

Bang tuan hoan céc nguyén té hoa hoc

Dai nét vé Di-mi-tri I-va-né-vich Men-dé-1é-ép va dinh luat
tudn hoan - Bang tuan hoan cac nguyén t& hoa hoc

Bang tuan hoan cac nguyén té hoa hoc

Su bién d6i tudn hoan cau hinh electron nguyén ti

cla cac nguyén t6 hoa hoc

Su bién ddi tudn hoan tinh chat clia cac nguyén t& hoa hoc.
Dinh luat tuan hoan

Y nghia clia bang tuan hoan cac nguyén t& hoa hoc

Luyén tap : Bang tuan hoan, su bién ddi tudn hoan cau hinh
electron nguyén t va tinh chat clia cac nguyén t6 hoa hoc

Chdong 3 - LIEN KET HOA HOC

Bai 12
Bai 13
Bai doc thém.

Bai 14
Tu liéu
Bai 15
Bai 16

Lién két ion - Tinh thé ion
Lién két cong hoa tri

1. Su xen phl cac obitan nguyén t.

Su lai hoa cac obitan nguyén ti

2. Su tao thanh phan t& H,0, NH; (c6 cau tao goc)
Tinh thé nguyén t& va tinh thé phan t&
Tinh thé phan i clia nudc da
Ho4 tri va s6 oxi hoa
Luyén tap : Lién két hoa hoc

Choong 4 - PHAN UNG OXI HOA - KHU

Bai 17
Bai 18
Bai 19
Bai doc thém
Bai 20
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Luyén tap : Phan (mg oxi hoa khit
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Trang
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Bai 22
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Flo va iot
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va hgp chét clia clo

Bai thuc hanh s6 3. Tinh chat hoa hoc cla brom va iot
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thudc béo vé thuc vat

- LOU HUYNH

Oxi - Ozon

Su suy gidm tang ozon

Luu huynh

Bai thuc hanh sé 4. Tinh chét clia oxi, luu huynh

Hidro sunfua - Luu huynh dioxit
Luu huynh trioxit

Axit sunfuric - Mu6i sunfat
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Téc dd phan (ing hoa hoc
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Can bang hoa hoc

Mot phuong phap san xuét hidro trong céng nghiép
Hang s6 can bang

Luyén tap : T6c d6 phan (ing va can bang hoa hoc

Trang

94

97
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106
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HUAN CHUGNG HO CHi MINH

SACH GIAO KHOA LGP 10

1. TOAN HOC 8. TIN HOC 10
e DAI SO 10 e HINH HOC 10 9, CONG NGHE 10
2, VAT LI 10 10. GIAO DUC CONG DAN 10
3. HOA HOC 10 11, GIAO DUC QUOC PHONG - AN NINH 10
4, SINH HOC 10 12, NGOAI NGU
5. NG VAN 10 (tap moét, tap hai) e TIENGANH 10 o TIENG PHAP 10
6. LICH SU' 10 e TIENGNGA10 e TIENG TRUNG QUOC 10
7.DIALI 10

SACH GIAO KHOA LOP 10 - NANG CAO
Ban Khoa hoc Tu nhién : « TOAN HOC (PAI SO 10, HINH HOC 10)
o VAT Li 10 « HOA HOC 10 « SINH HOC 10
Ban Khoa hoc Xa hoi va Nhan van : e NGU VAN 10 (tap mét, tap hai)
o LICHSU 10 « DIALI 10
« NGOAI NGU (TIENG ANH 10, TIENG PHAP 10,
TIENG NGA 10, TIENG TRUNG QUGC 10)

md vach Q

Tem chéng gid Gid: ..........



