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Dich tiéng anh chuyén nghanh khoa hoc

- _— -~

v nhién va ki thuat.

Tim va d;c.h tas lleu phuc VU cho smh
1ién lam seminer, luan van.

Trao doi trwc tuyén tai:



CONG NGHE va
KHOA HOC VAT LIiEU
PAI CUONG

Nguyén Manh Tuén

Chuong |
Cau truc va Lién két cac Nguyén tir



http://www.mientayvn.com/chat_box_li.htmlC�NG

Cau truc Nguyén ttr va Lién két

e Tuwong tac gitra cac nguyén tr trong chét ran —
trong nhiéu tred'ng hop, ban chat cia maoi twong tac
nay quyét dinh nhirng tinh chat co ban cua vat liéu

3 dang hinh thai cta carbon: kim cwong, graphite, lonsdaleite
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Cau trdc Nguyén tor

y \
e Nhiéu tinh chat cta chét ran phu
thudc vao cau tric, sy sap dat cac ( ¥*
nguyén tr thanh phan & trong mang e
tinh thé cling nhw vao twong tac gitbta

cac nguyén tr, phan to

C&u trdc nguyén tor Hell
I—

e Nguyén t&r gbm c6 cac nucleus —
proton va neutron. Cac dién tir quay
xung quanh (Z: nguyén ttr s6=s6
proton= so electron)

e Atomic mass (A=Z+N) va Atomic
weight
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Cau trdc Nguyén tor

e Cac electron chuyén dong
guanh hat nhan tuan theo cac
quy luat cua co hoc lvong tir

e Nang lvong cua dién tw la
khoéng lién tuc — tén tai cac
murc nang lvong. Cac dién twr
c6 thé chuyén nang luvong tur
murc nay sang murc khac

e MO hinh hda theo Bohr
atomic Model va’/hoac Wave-
mechanical Model
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Cau trdc Nguyén tor

e Cau hinh dién tlr trong
nguyén t&r duwoc dac

< A : S
trqng_ cho trng nguyén :.!:/
td v&i cac mirc nang 2r’ {_/{ /,
lwong dién to M s p d/
7 /- ~ an* s/p/d ,f’;
e CAac trang thai quy dao ey
7 2> [N 2> 50“ S d f
khac nhau cua dién tir Y
_.n=3_ 6T 8 P A
- S 70" & p
. G
n=2 . s p* d*
NEEERVAVIVAVIVAY 001 2 3
n=7 % VAR =
' O : _
' Chemmix

15 25 27y 35, 3ply 457 3dg 43, 5535 Adig 5p5, 655 4Ty 5 6P 755 i 6%iz TPie
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Cau trdc Nguyén tor

s (I=0) p (=1

d (1=2)

- @ e

m=1{} m=-1 m= 1} m
- ® DO DRES S
m=1 m= m=0 m=1 m=-1 m=0 m =
- D DO BRFLH BORBEHS
m=1{} m=-1 m=1{} - m=-1 m={ F
- O DO LRABETH
m=1) m=-1 m=I() -2 m=-1
-~ @ DO
m=1 m=-1 m=1{}

m=1{}
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Cau trdc Nguyén tor

e Cac quy dao cua

dién ttr theo mo
hinh c6 dién
Bohr & cac quy
dao hoan toan
khac nhau trng
vQi cac gia trin
khac nhau

e Khdi lvong
nguyén tr A
gom khoi luvgng
cac proton va
neutron trong
hat nhan

Pai hoc Khoa hoc Tw nhién
Khoa Khoa hoc Vat liéu

(Y X
'YX X
'Y XX
e00
o0
o
BOHR ATOM
orbital electrons: /
n = principal
quantum number f/,.: Fig. 2.1
| / Callister
Nucl-;zus: Z =% prc:tc:ns
= 1 for hydrogen to 94 for plutonium
N = # neutrons

Atomicmass A=7+ N
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Cau trdc Nguyén tor

Electrons: * have discrete energy states

e MOi dién tlr :
* tend to occupy the lowest avail. state

trong nguyén
t&r duwoc dac
treng boi 4
théng sb n, |,
m,, m, - goi la
cac sob luvong

49990 99 oo 9o 3
n=3 ** 2333

n=2 —-—-——H—E:—zp

Increasing energy

n=1 -8 ‘s

wr Stable electron configurations:
e CAac trang thai * have complete s arjd p subshells
ctia dién te - * tend to be unreat::tw_e
2 . - p Z Element Configuration

phan &rng hda . o 12

Egtc va cac lién 10 Ne 15225226
18  Ar 1522522p635236
36  Kr 1522522p63523p063091045246
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Cau trdc Nguyén tor

Most elements: Electron configuration not stable
Element Atomic # Electron configuration

Hydrogen 1 1s]

Helium 2 152 (stable)

Lithium 3 152251

Beryllium 4 152252

Boron 5 1522522|D1 (Table 2.2)
Carbon 6 15225222 Callister
Neon 10 1522522p0 (stable)

Sodium 11 1522522p035 1

Magnesium 12 1322322;:5352

Aluminum 13 1522522p03523 1

Argon 18 1522322p53523p5 (stable)
Krypton 36 1522522p033523p03d1045246(stable)

Why? Valence (outer) shell usually not filled
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Cau trdc Nguyén tor

. Ky
Ten hiéu
S Irorng to
chinh {principal
cuantum
number)

Sd lwong tlr guy
dac (azimuthal
Cuantum
number)

S leorng tor tor
(magnetic
quantum
number)

S Irorng tor spin
(SpIin quantum
numer)

1<

Pai hoc Khoa hoc Tw nhién
Khoa Khoa hoc Vat liéu

(Y X
'YX
o0
O
Y nghia Gia tri Vi du
Lérp dién tor - _ .
(Shell) 1 =mn n=1,23
éfﬁp Con D< g || Voin = 3
i&n e <fLE<n-— o -
(Subshell) (=0,1,2(s,p,d)
Chuyén .
h o, Vel =
MCre N&ndg — < m,< ¥ _
ILrgrng Mg = ,—1,0,1,2
_ 11 Chi lay cac gi tri:
Spin — _11
TP. H6 Chi Minh 2008 11



Lién két trong chéat ran

e Luc lién két

nguyén tir két noi 100
cac nguyén tr voi - _
nhau bang lwc hat = 5o
F.valucday F, > 3
Fn=FatFr 2 of
e Nang lvong lién g
két r g 50
En = j Fndr 1=
. r 100 | | | | ,
= j FAdr + j F cdr 3.0 4.0 5.0 6.0 7.0 8.0
’ ’ R (A
= Eat ERr
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CA4c loai lién két trong chat ran

e Lién két so cap: c6 sw hoan chuyén hoac goép
chung cac electron — con goi la lién két héa hoc
gom 3 loai: lién két ion, lién két hoa tri va lién két
kKim loal

Lién két ion
Lién két hoa tri
Lién két kim loai

e Lién két thir cap: khéng cé s hoan chuyén hoac la
gop chung cac electron — con goi lién két vat ly —
yéu hon — nhwng anh huwdng rd rét Ién cac tinh chat
vat ly cua vat liéu
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CA4c loai lién két trong chat ran
Lién két so cap

e Lién két ion: dé mo ta Luc lién ket Coulomb

véﬁhinﬂh d,ung nr)éit. Co @ @

thé thay & ca cac hop

chéit kim loai va phi kim @ @ @

e Lwc hutla luvc Coulomb

N_éng Iu’_c_yngj hat EAxéc. @ @

dinh boi E,=-(A/r), nang

lwong day Ei duoc xac

dinh b&i Ex=-(B/"). A, B, n @ @ @
la hang s6 phu thudc vao
hé ion @ @

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 14
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Cac loai lién két trong chat ran | 322
Lién két so’ cap 3

% La su lién két gilra cac ion trai dau (cac ion am - va cac ion duong +)
% CO6 su chuyén doi dién tcr
¢ Can co su khac hiét I|&n vé dod am dién

Example: NaCl

Na (metal) /~ / \'. Cl (nonmetal)

I. J
unstable . ~ _ _/ unstable

Nhan
Cho electron ...

diéntr
dién tir -
| /\é/ N |
Na (cation) /4" J— -— - | Cl (anion)
stable  “— 1,0ng tac \ /  stable
Coulomb -

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 15
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, o000
V4 = = A ~ ~ o/ 0000
Cac loal lien két trong chat ran | se::
= A ~ ~ o0
Lien ket so cap :
Examples: lonic Bonding
- La loai lién két chiém wu thé trong vat lieu gbm s (ceramics)
P HEREEHEHERE
on | bu | oag | B | ] e |wnfl m | e
™ = -|=- = = L= ; = I .
AR
ﬁ
Mlrc db cho dién tr Mlrc d6 nhan dién tw
Pai hoc Khoa hoc Ty nhién TP. H6 Chi Minh 2008 16
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CA4c loai lién két trong chat ran
Lién két so cap

X\, Xg la dd am dién cua
cac nguyéntd AvaB

e Lién két hoa tri: do sw déng gop dién
tlr clla cac nguyén tr lién ké. Nhirng
dién tir gop chung duoc coi la thubc
vé ca hai nguyén tir dé

@.@

bién tir gop—> >—R «—Dbién tlr gop

% thanh phan ion={1-exp[-(0,25)(X,-Xg)?]} X 100 chung ttr chung ttr
e Lién két kim loai: xac dinh trong cac ™ CaLrb"” i

kim loai va hop kim. Cac kim loai oo

thwdng cé 1, 2 hoac nhiéu nhét la 3 /

dién ttr hda tri. Cac dién tir hoéa tri @ @ @/

khéng bao quanh cac nguyén tr ma @ @ @

chuyén dong tv do trong kim loai. ) _

Chung duoc xem la thubc vé ca khoi @ @ @

kim loai — xem nhw la moi treong dién p

tlr “sea of e™ hay la dam may dién tt MOi tru’b’né cac electron hoa tri

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008
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p 000
/ = = A ~ ~ A% 0000
Cac loal lien két trong chat ran | se::
= A ~ ~ o0
Lien ket so cap :
Examples: Lién két BDong hoa tri
¥ H20
o C(diamond) .2
Li | Be| T P
1o ]es I % <L AR g
09 | 1.2 W il = B W i - - : 1.8 - 1 3.9 - I~ E
_l::'.ta 1‘:?: 1“5 E% - :: al= *P_‘:a - -123- ﬁ 513_'3 EE - -EETEI- e o E
Rb Sr | T =5 = = = l-] = T - F r_- = i e m —
65 | 10, o | owe [ [ % [ S =] =] o=
el I T el w | & | ealal Rl mlalElnlA8] Bl2] R
0.7 | 0977 . r . v 22| -
o7 | o8 |%=| GaAs
* Molecules w/inonmetals: Ho, Clo, Fo
* Molecules w/metals & nonmetals: H20, CH4, HF
Elemental solids (RHS of PT): C(diamond), Si, Ge
Compound solids (about IVA): SiC, GaAs, BN, CdTe
Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 18
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CA4c loai lién két trong chat ran
Lién két so cap

e O lién két kim loai: nhirng dién tor
khong hoa tri con lai va hat nhan
nguyén t&r hop thanh cac 16i ion
—> cac I6i ion tich dién dwong mot

bién tir gop—> <«—Dién tr gop

lwrong dién tich bang tdéng dién tich  chung tr chung tir
cac dién tlr hda tri trong nguyén ter Fivaro Cal_rg?ri'on
o Cac dién tr tv do la mbi trwong /

ngan cach cac 16i ion tich dién @ @ @/

dwong khéi lwc day tinh dién gilra

chiing. Cac dién tr tw do co6 vai tro @ @ @

nhw chat két dinh gilr cac 16i ion voi _ _

nhau. Bac trwng cua lién két kim loai @ @ @

la bat dinh hwéng f

- R / ., , )
Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 MOI trU’O’ng cac eIeCtron hoa tr!lg
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CA4c loai lién két trong chat ran

Lién két so cap

Ceramics

(lonic & covalent bonding):

Large bond energy
large Tm

large E
small «

Metals
(Metallic bonding):

Variable bond energy
moderate T,

moderate E
moderate o

Polymers

(Covalent & Secondary):

gamwmf

rh.i"{f:mng

Directional properties
Secondary dominates
small Tm

small E
large o

Pai hoc Khoa hoc Tw nhién
Khoa Khoa hoc Vat liéu
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” 000
V4 = = A ~N ~ A4 0000
Cac loal lien két trong chat ran | se::
= A ~N V 4 ~N o0
Lien ket thir cap :
e Lién két thr cap — lién két van der
Waals: con goi la lién két vat ly — la
lién két yéu so vai lién két so cap hay
lién két héa hoc. Nang luvong lién két
& bac 10kJ/mol (0,1 eV/atom) -
e La lién két Coulomb gitra dau dwong H_,OO* H_,OO
cla ludng cwc nay véi dau am cla Lurbng cure cac phan
lwong cuwc ké bén t¢r hodc nguyén ttr

e Lién két thr cap ton tai pho bién gitra
cac nguyén tir hoac phan tir - nhung
nd sé bi boé qua néu nhu co bat ky
mot lién két so cap nao. Lién két thi
cap thay trong céac khi tro

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 21
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Céac loai lién két trong chat ran | g2

Lién két thir cap :

Tao nén do twong tac gitra cac lwdng cuc (dipole)

e Cac lwéng cuwc dao dong

asymmetric electron ex: liquid H2
clouds Ho > <« Ho
bonding bonding

e« Cac lwéng cwe dinh xir khéng dao dong — gom ca cac phan top
il N d
in general: (X - _f,.l—h-sif;:‘gif;y#(> = )

-

ex: liquid HCI ) C1 > Roonier €« () CI b

m
ex: polymer ‘Zendan song,.
mﬁ““. Anderson 205-2-12

Pai hoc Khoa hoc Ty nhién TP. H6 Chi Minh 2008 22
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CA4c loai lién két trong chat ran
Lién két thir cap

e Lién két lwdng cwc do dao ddng: Ludng

cuc duoc tao thanh trong nguyén tir
hoac phan tr doi xirng vé mat dién tich.

Cac nguyén ttr dao dong co thé sinh ra
cac nhiéu loan ngan cua doi xtrng dién  Ngtir ddi

tlr - tao ra lwéng cwc dién nhod x(rng vé @_@
. ~ ~ A i s dién tur
e Lién két lwdng cwc do phan tw co cuc:
cac mo men lwdng cure ton tai trong mot
s6 phan t&r cé sw sap x&p bat dbi xirng @@
cac vung tich dién am va duwong 1
e Lién két lvdng cwc khong doi: Lwc van G—0O

der Waals ton tai gitva cac phan tir cé
cuc

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008
Khoa Khoa hoc Vat liéu
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CA4c loai lién két trong chat ran
Lién két thir cap

Ngubn gboc cua lwc van der Waals:
electron chuyen dong & thdi diém nao >
dé ching & mot dau cua phan tt lam

cho dau dé mang dién - con dau kia Ngter d6i ﬂ
tam thoi thiéu sé mang dién o+ X(PnQ Ve
g vé @© 0O

Mot phan ttr cé lwdng curc dién tire thoi  dien w
kh| ¢ gan mot phan tw khong phan cuc
& thoi diém do sé tao ra lwdng cuwc dién
cam rng cho phan tir nay 1

Lwc van der Waals c6 thé lién két cac G—C)
phan ter dé tao nén chét ran. O thoi
diém sau do sé co su tai sap xép phan B I D

bﬁ cac electror|1 do c(:_jhungbchuyen dong aaaae
nhwng van sé luén dong b6 T T> T

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 24
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CA4c loai lién két trong chat ran
Lién két thir cap

e Anh huéng cla kich thwdc phan ti:
A e rs L Lem . . D
e Phan tr I&n cb nhiéu electron va khoang

cach luéng cuc sé I&n hon - phan tir

sé dinh nhau hon > nhiét d néng chdy  Ngtl doi ﬂ
cao hon xirng vé o ®
dién tr

e Anh huéng clia dang phan tir:
o CAc phan tlr dai c6 thé phat trién céac

moment lwdng cwc dién tirc thoi Ion hon

do chuyén ddng clia cac electron so voi ®£®

cac phan t¢r map chira cung mét sb

electron nhw nhau @ - JE - JE -

o Céac phan tir dai, manh c6 thé & gan aaa
nhau hon, sw hat c6 hiéu qua nhat khi

cac phan t&r & gan nhau dPD dPb >

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 25
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CA4c loai lién két trong chat ran
Lién két thir cap

e M6 men lv&ng cuc vinh ctru tén
tai trong mot s6 phan t&r (duoc
goi la phan t&r phan cuc) do sw
sap xép khong doi xirng clia cac 6
mién dién tich dwong va dién tich
am (HCl, H,0) 9 6
e Cac lién két gilra cac phan tir nay Lw&ng cuc
la lién két lwvdng cuc lau dai —
manh nhat trong cac lién két thi
cap

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 26
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~ (Y X )
/ = = A ~ ~ A% 0000
Cac loal lien két trong chat ran | se::
’ o0
Tom lvoc :
TOm lwoc vé Lién két
Loai lién két Nang lvong lién két Chu giai
lonic Large! Nondirectional (ceramics)
Variable Directional
Covalent large-Diamond (semiconductors, ceramics
small-Bismuth polymer chains)
Variable
Metallic large-Tungsten Nondirectional (metals)

small-Mercury
Directional
Secondary smallest inter-chain (polymer)
inter-molecular

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 27
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Cac loai lién két trong chat ran | ss::
MOt sO tinh chat °
* Bond length, r * Melting Temperature, Ty,
e . TmlasEg "
«—T —> Energy (r)
A
« Stored energy
A Energy (r) }r
unstretched length smaller TITI

O

:
j >
\/_I Eo= “bond energy”

arger Tm

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 28
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000
PO am diéen oot
(Electronegativity)
e Linus Pauling da dinh nghia mot
dai lvong lién quan dén su lién
két [a DO am dién - 6
e PO am dién:
La s6 do kh& nang ti€p nhan electron
clia nguyén tur 3 @
La s6 do xu hwdng ai lwc clua Ludng cuwc

nguyén tr v&i electron trong lién két

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 29
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000
PO am diéen 1T
(Electronegativity)
e Cac I&p con co 1 electron c6 db
am dién thap — Cac I&p con thiéu
1 electron c6 d6é am dién cao __poam  — F
e DO am dién tang tir trai sang phai e B
va tlr dudi l1én trén trong bang el
- hos Ién tang
tuan hoan |

e Cac kim loai co0 d0 dwong dién —
chiing co thé dé dang cho di mot
sO electron hoéa tri dé tr& thanh
lon mang dién duwong

Pai hoc Khoa hoc Tw nhién TP. H6 Chi Minh 2008 30
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PO am dien

(Electronegativity)

e C6 2 thang do BP0 am dién dung pho bién: Thang do Pauling
(1932) va thang do Mulliken (1934)

e Thang do Pauling: Nguyén td c6 dd am dién I&én nhat l1a F (d6

am dién = 4)

MNguyén té Kim loai Nguyén té phi Kim loai
Li Be C N O F
(1.0) (1.5) (2.5) (3.0) 3.5 (4.0)
MNa Mg Al P S Cl
(1.0) (1.2) (1.5) (2.1) (2.5) (3.0)
K Ca Sc Se Br
(0.9) (1.0) (1.3) (2.4) (2.6)

Pai hoc Khoa hoc Tw nhién
Khoa Khoa hoc Vat liéu
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(X X
S A A 0000
PO am dien
g . L XX
|} - ..
(Electronegativity) :
« Ranges from 0./ to 4.0
« V@igiatridd am dién Ion: C6 khuynh huwdng nhan dién tir
m he
2.1 LR = Pl = = ) -
Li | Be| T TET=T s Tr ™
1.011.5] | g= § a3 | am | oy 140) -
o - -3 B b4 885N LS
09| 12| aa we il . R = w, i . ia | i | 30 -
K [Cca|] * I T e |lor | S e A N | znl @ | & | 2= —~ | Br | Kr
08| 1.0) 1.5 1.6 1.8 =118 . | 1.8 2 | 20| & |28] -
(=T S | s = = 5 | = ] B = = ;i i = w1 W I 1 e
0.8 1.0 | l [ T _-.! ] ! B 8 i b =i = L b . " ok _
CaTmaf e T e e Il sl sl el ®Rin Bl & lra] R
0T § 09|l s | ; " | s |22 -
Fr | ra |20001
0.7 | 0.9 |55
Po am dién Po am dién
nhdé dan I&n dan
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000
oA A 0000
Po am dien
n . o000
- - o0
(Electronegativity) :
« Ranges from to
« VQ@igiatrido am dién lodn: Co khuynh hwdng nhan dién tw
=1 ]
1 2
H Hea
21 -] 114 VA VA VIA WilA =
3 4 =3 & 7 8 9 10
Li Be E e | L] F Me
1.0 1.5 2.0 256 3.0 3.6 41 -
11 12 12 14 15 1& 17 18
Ma Mg Ll Al Si P 5 l Ar
0.9 1.2 e IVE VE vie vie /" IB B 15 18 21 25 30 -
19 20 21 22 23 24 25 26 27 28 29 a0 21 22 23 34 35 36
K Ca Se Ti v Cr Kn Fa Ci Mi Cu In (33 Ge As Se Er Kr
0a 1.0 13 15 l& l& 1.5 15 18 1.8 1.9 1.6 1k 18 2.0 2.4 28 -
a7 38 1] 40 41 42 43 44 45 46 47 A5 49 =] 51 g2 L3 Ed
Rhb ar Y Ir Mhb K Te Ru Rh Pd Ag d In an Sh Ta | e
0Aa 1.0 12 14 16 1.8 1.9 22 2.2 2.2 1.9 1.7 1.7 18 1.5 2.1 25 -
BB E& E7-T1 T 73 74 75 16 77 7a 79 an Bl B2 &3 24 at BE
Cs Ba | La-Lu Hf Ta W Ra s Ir Pt Al Hg Tl Pl Ei Po At Fn
0.7 09 11-1.2 1.3 1.5 1.7 1.9 22 2.2 22 2.4 1.9 18 18 19 2.0 22 -
B7 23 ag-102
Fr Ra Ac—MNo
0.7 09 1.1-1.7
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PO am dien

(Electronegativity)

Columjgn

1give up 2e

)

C6 cung hoa tri khi & cung mot cot

: Metal

Monmetal

Intearmadiate .

ik I..__'i.

HE

i o o . .

—t———

b6 duwong dién cua cac
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CA4c loai lién két trong chat ran
Phan ttr

e Rat nhiéu phan ttr c6 nhirng nhém nguyén
ttr gan két voi nhau bdi lién két hoa tri (lién
két manh): gdbm cac phan t&r cé hai nguyén
ttr thanh phan nhuv F,, O,, H, hoac la cac
hop chat H,0, CO,, é Hg

e Trong cac chat ran va chat long dac

(condensed liquid), lién két gitra cac phan tir -
la lién két thtr cap, yéu. Noi chung cac vat —
liéu phan ttr cé nhiét dé sb6i va nhiét dé néng

chay kha thap

e Phanlon cac vat liéu nay co phan ttr nho chi
gom vai nguyén ttr va & dang khi

e Nhiéu chat polymer dugc xem la cac vat liéu
phan t& c6 cac phan tir cuc Ion, ton tai &
dang ran. Nhiéu tinh chat cua chung lai phu
thudc manh do lién két van der Waals va
lién két thir cap hydrd
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Bang tuan hoan cac nguyeéen to

° C éC nguyé'n t(’j' 'trong CL‘J ng m(’jt C(’jt The Analytical Detective—great events in Chemistry

Cé t|,n h Chét g Iang n hau . S(’j C[]a 1858: chulﬁl.nir‘;ciﬁ:r;t;:u ‘t;i{;;cﬂléi;;:zsgrigtional insight

nhom cho biét s6 electron c6 thé
tham gia vao lién két

e Nhom 8A: Khi tro, ¢6 cac I&p con
day electron - tro vé mat hoa hoc

e Nhom 1A: Kim loai kiém, c6 1
electron & |&p ngoai cung chiém
|op con s & dé nhwong electron
- hoat dong vé mat hoa hoc

e Nhom 7A: Halogen, thi€u mot
electron I&p ngoai dé lap day l1op
con p = cO Xu hwong nhan thém
ﬁlectron - hoat dong vé mat hoa
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e =
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5 e
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