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Tinh chat cdc don chat ciing nhw dang tinh chat
clia cdc hop chat thay doéi tuan hoan theo chieu

tang dién tich hat nhan nguyén tr.



NGUYEN TAC SAP XEP CAC NGUYEN TO
TRONG BANG HE THONG TUAN HOAN

> S dién tich hat nhan Z |a sb th tw.

> Cac nguyén t6 cd tinh chat giong nhau duoc
xép trong cung mot cot (nhom).

> Mbdi hang la mét chu ky gém cac nguyén to co
I(’)”p Iu‘Jc_yng‘tl’J’ ngoai CUng‘gic“)ng nhau.Moi chu ky
bat dau bang kim loai kiém va két thac khi tro
(ngoai trwr chu ky 1).



BANG TUAN HOAN CAC NGUYEN TO HOA HOC
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Cac ho nguyén to s, p, d, f
Cdc nguyén tb ho s (ns'2) ns' — kim loai kiém
ns2 — kim loai kiém thé
Cadc nguyén to ho p (ns2np'-)

ns2np' | ns?np? | ns2np3 | ns?np* ns2np°® ns2np®

B-Al | C-Si | N-P O-S5 Halogen Khi tro

Cadc nguyén to ho d ((n-1)d?-1%ns™2) - kim loai chuyén tiép

Cédc nguyén to ho f ((n-2)f-14(n-1)d%'ns?)

cdc nguyén to dat hiém 4f1-14 ; Jantanoit
5f1-14 : actinoit

Tat ca cac nguyén to d va f déu la kim loai.



Chu ky

> |a day cac nguyén to viét theo hang ngang
> trong chu ky tinh chat cac nguyén to bién déi tuan hoan
> sO tht tw chu ky = n cla I&p electron ngoai cuing
Chu ky I (CK dac biét): chi c6 2 nguyén to ho s
Chu ky Il, Ill (CK nhd): 8 nguyén td = 2(s) + 6(p)
Chu ky IV, V (CK I&n): 18 ngtd = 2(s) + 10(d) + 6(p)
Chu ky VI (CK hoan hdo): 32 ngtd =2(s)+14(f)+10(d)+6(p)

Chu ky VII (CK d& dang): co 2(s) + 14(f) + mét so (d)



's’-groups Beyond the d-OrbIta|S ‘p’-groups

] Group 4
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Nhom 1acot doc cac ngtd cé tong sb e hoa tri bang nhau

Phan nhém:  Céc ngtd c6 cung cau hinh electron hod tri

— tinh chat hda hoc twong tw nhau

= 8 phan nhém chinh A (ng to ho s va p)

= 8 phan nhéom phu B (ngto ho d va f)



Phan nhom chinh A (nguyén td ho s va p)
So6 thir tw PN chinh = tong so e & I&p ngoai cuing
(tbng so6 e hoa tri)
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A

IVA

VA

VIA

VIIA

VIIIA

ns2np’

ns2np?

ns2np?

ns2np*

ns2np°

ns2np®




Phan nhoém phu B (nguyén té6 d(n> 4), f(n> 6))

B IVB VB VIB
(n-1)d'ns? (n-1)d?ns? (n-1)d3ns? | (n-1)d*ns?
nguyén to f
(n-1)d°ns?
(24CT,42MoO)
ViiB VIIIB IB IIB
(n-1)d°ns? (n-1)d®7-8ns? (n-1)d'"%ns? | (n-1)d'%ns?

Cac Lantanoit (4f' -4 6s2?) va Actinoit (5f' -4 7s2) tao thanh 14
phan nhém phu thtr cap, moéi phan nhdém ¢c6 hai nquyén to6.




Cach xac dinh vi tri ngto trong bang HTTH

SO thirtw = Z
SO tht tw chu ky = n_,
S6 nhom (A) =téng s dién tl thudc I&¢p ngoai cung.
S6 nhom (B)
Nguyén to d v&i cau hinh e héa tri (n-1)dansP
a=10 s nhom =b
a<6 sOnhom = a+b
a=6,7,8 s nhom = VIIIB
Nguyén t6 f thudc phan nhom phu 11IB



SU BIEN THIEN TUAN HOAN MOT SO

TINH CHAT CUA CAC NGUYEN TO
d Ban kinh nguyén tw va ion

Q Nang Iwong ion hoa (l)
Q Ailwc electron (F)

d D6 am dién y

0

Héa tri va sé oxy hoa



Ban kinh nguyén tw va ion

< Quy wé&c vé ban kinh

“ Ban kinh nguyén tw

s+ Ban kinh ion



Quy wéc vé ban kinh hiéu dung
> Coi nguyén tlr hay ion nhw nhirng hinh cau.
»Hop chat 1a cac hinh cau tiép xuc nhau.

»Ban kinh nguyén t& hay ion dwoc xac dinh dwa trén

khoang cach gilra cac hat nhan nguyén tw

— ban kinh hiéu dung r phu thudc vao: 27—

v'ban chat nguyén to

v'dac trweng lién két

v'trang thai tap hop



Internuclear distance: 205 pm




Ban kinh ion

Covalent radius Anionic radius
99 pm 181 pm



Ban kinh ion
Doi véi cation ctia cung mét ngtd: khi nt thi
r+|

r(Fe2*) > r(Fe3")

Doi véi cdc ion trong ciing phdan nhém cé
dién tich ion giong nhau: khi Z ngtw 1thi r 1
r(Li*)<r(Na*)<r(K*)<r(Rb*)<r(Cs*)<r(Fr*)



Poi v&i cdc ion dang e: rion | khi Z 1
r(;0%) > r(;F7) > r(;,Na*) > r(,,Mg?*) > r(;;Al>*)

10 core electrons screen
the attraction of 10 protons.

Quter electron
feels a net
attraction of +1.

Two outer electrons feel a net
attraction of +2.




Ban kinh nguyén tw

Hay sap xép cac nguyén t&r sau day theo trét tw ban kinh
tang dan:

20 Ca, 1P, g0 1 O <P <Ca

Hay sap xép cac ion sau day theo trat tw ban kinh tang
dan :

Na*, Rb*, Li* : Li* <Na®" <RDb"

Cl, F, I : F- <CI <I



lonization Energy
Nang lwong ion hoa (l)

Nang lwong ion hoa (1) la nang lwong can tiéu ton dé tach
mot e ra khdi nguyén t&r & thé khi va khong bi kich thich.

X(k) =X*Kk)+e  AH=1,>0
o

n — 5

| cang nhd nguyén tir cang dé nhwérng e, do dé tinh kim

loai va tinh khtr cang manh.



lonization Energy
Nang lwong ion hoa (I)

L <l,<l,<l,...
S(g) —— S*(g)+e  |,=999.6 kdJ/mol 1stionization energy

S*(g)—— S#*(g) + e 1,=2251 kd/mol  2nd ionization energy

S2*(gy—— S3*(g)+e |, =3361 kJ/mol 3rd ionization energy



Cac yéu tdo anh hwéng dén nang lwong ion héa

» Dién tich hat nhan nguyén ft.
> S0 lwong tie chinh n.

» Kha nang xam nhap cua electron bén ngoai
vao lop bén trong

> Tdc dung chan cua electron bén trong dén
twrong tac gitra hat nhan voi electron hoa tri.

> Ddc diém cau truc electron héa tri.



Electron Affinity
Ai lwc electron F

Ai lwc electron (F) 1a nang lwong phat ra hay thu vao khi két

hop mot e vao nguyén t&r & thé khi khéng bi kich thich.
X(k)+e=X (k), AH=F
»F co gia tri cang am thi nguyén t&r cang
dé nhan e, do do tinh phi kim va tinh oxi hoa

ca nguyén td cang manh.




Do am dién y

Pdc trurng cho kha nang hat méat dé e vé phia minh khi

tao lién két véi nguyén tir ciia nguyén té khéc.

> Trong moi chu ky khi di tir trdi sang phai, 36 4m dién
tang lén.

> Trong méi nhém khi di tce trén xubéng, dé6 4m dién giam.

* Chu y: d0 @m dién khéng phai 1a mét hang s6 nguyén tor



4B 5B

3A

4A  5A

Ti V
1.5 | 1.6

Ir
1.3

Hf
13

[]<1.0 [ ]15-1.0
[ ]1.0-1.4 []2.0-2.4




PHIKIM LOAI )
Al LUC DIEN T (F) )

NANG LUONG ION HOA (1) P>

KL R ‘

Periodic table

Vv

| F
0 BAN KiNH NGUYEN TU (R)
4 KIM LOAI




Hoéa tri va so oxy hoa

Héa tri - sO lién két hoa hoc ma mét ngtlr tao nén trong phan tc.
So6 oxi héa - 1a dién tich dwong hay am cla ngtd trong hop chat
dworc tinh véi gia thiét rang hop chat dwoc tao thanh tir cac ion

> S0 oxi héa dwong cao nhat clia cac nguyén to = so thi tw
cua nhom.(ngoai triv IB,VIIIB, VIIIA)

»>S0 oxi hda am thap nhat cta phi kim = s6 th tw nhdm - 8

(ttr IVA dén VIIA )



