HOA DAI CUONG — GV Nguyén thi Bach Tuyét

Chuong II. HE THONG TUAN HOAN CA C NGUYEN TO HOA HQC
CAUTAO VA TINH CHAT CUA CAC NGUYEN TU

I. HE THONG TUAN HOAN CAC NGUYEN TO HOA HQC

1.Pinh luit tuan hoan

Pén gitra thé ky19, thé giéi da biét duwoc hon 60 nguyén t6 hoa hoc va cac hop chat cta cac
nguyén to d6 ciing nhu mot sé tinh chat hoa — 1y ciia chiing. Do d6 can phai hé thdng héa cac
nguyén td dé tim ra quy lut chung noi 1én méi lién hé giira ching.

Nim 1869 Mendeleep (ngudi Nga) chon khdi lwong nguyén tir va tinh chat héa hoc cua cac
nguyén to 1am tiéu chuan dé hé thong hoa cac nguyén td, trong d6 quan trong nhat 13 khéi
luong nguyén tir. Dya trén mdi lién quan gitra cac nhom nguyén t6 gidng nhau va khong giong
nhau Mendeleep da xdy dung bang hé thng tudn hoan va trén co sé d6 da phat biéu dinh luat
tuan hoan.

«Tinh chat cdc don chat cing nhw dang va tinh chdt cdc hop chat thay déi tudn hoan theo
chiéu ting ciia khoi lwong nguyén tir ciia cdc nguyén té »

Theo quan niém hién dai, tinh chat ciia cac nguyén t6 phu thudc vao ciu tric electron nguyén
tir. O trang thai binh thudng cdu tric electron nguyén tir dugc xac dinh bang s electron trong
nguyén tir, tirc 12 dién tich hat nhan. Do d6, ngay nay dinh luit tuAn hoan dugc phat bi€u mot
céch chinh xdc hon la :

«Tinh chit cdc don chit ciing nhw dang va tinh
chit ciia cdc hop chit thay doi tuan hoan theo
chiéu tiang di¢n tich hat nhdn nguyén tiv ciia cdc
nguyén 16 »

2.Nguyén tic sip xép cdc nguyén té trong bang hé thong tuan hoan

* C4c nguyén t6 duoc sap x&p theo thit ty ting din cda s& dién tich hat nhan Z.

* C4c nguyén to c6 tinh chat giong nhau (cé cling ciu hinh electron hod tri) dudc
x&p trong cling mot cot.

* Mbi hang dugc goi 12 mot chu ky. Mdi chu ky dudc bit diu bing kim loai kiém
va két thiic bing khi tro .(trit chu ky 1)
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3. Cau hinh dién tif ctia cdc nguyén to's, p, d, f.
a)Cdc nguyén to ho s (nst?)

NGUYEN TO HQ S

Nguyén to ho s -1a cac nguyén td ¢ electron cudi cung dién vao phan 16p s thudc
16p ngoai cling, chiing 1a cdc kim loai ki€ém hoic kiém thé.

KIM LOAI KIEM

SODIUM
w'ﬁh
erosene

Rubidium

— lingot]

b)Cdc nguyén té ho p (ns>np®)

NGUYEN TO HQ P

Nguyén t6 ho p - 13 cic nguyén té c6 electron cudi cung dién vao phan 16p p
thudc 16p ngoai cuing, ching c6 thé 1a kim loai, phi kim, 4 kim hoic khi trg.

B_ Al C-Si N_P 0-5S halogen khi tro

* Cdc nguyén té ho s va ho p la cdc nguyén t6 khdng chuyén tiép.
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¢)Céc nguyén té ho d ((n — 1)d! -1 nst?)

NGUYEN TO HO d

Nguyén t6 ho d - 1a cac nguyén td co electron cudi cing dién vao phan 16p d
thudc 16p thit hai tinh tir ngoai vao, ching déu 1a cic kim loai chuyén ti€p.

Chromium Copper

d)Cdc nguyén té ho f. (n-2)f14(n-1)d*!ns?)

NGUYEN TO HO f (4f*-4: c4c lantanoit; 5f~ 14 cc actinoit )

Nguyén t6 ho f- 1a cac nguyén tb co electron cudi cung dién vao phéan 16p f thudc
16p thit ba tinh tir ngoai vao, chiing 1a cdc nguyén t6 dat hi€m .

Cerium
[Xe] 6s2 5d1 4f2

Uranium
[RN] 7sZ? 6dt 513

Chi §
Tét cd cdc nguyén to d va f déu la kim loai, chiing la cdc nguyén té chuyén tiép.

4. CAu tric bang hé thong tuin hoan
a)Chu kj -
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1A Group 8A
S PN 3A 4A SA oA TA|
2 2s 2p
}
3 35 3p
| |
Period 4 4s 3d 4p
| |
5 Ss 4d S5p
| |
6 Gls La — 5d 6p
N |
| |
7 Ts Ac 6d
| j / |
5F

CHU KY

£ Chu ky 12 cc nguyén té Vlet theo hang ngang, bt ddu bang cac nguyén t6 ho s,
két thuc bang cac nguyén t6 ho p, & gitta co thé c6 cac nguyén to ho d, f.

* Trong mot chu ky, tinh chat cac nguyén to bién d6i mot cach tuan hoan.

+ SO thu tu chu ky bang sd luong tir chinh ciia 16p electron ngoai cing .

Chu ky I (chu ky dic biét) : chi co 2 nguyén td ho s.

Chu ky I, ITI( 2 chu ky nho) : mdi chu ky c¢6 8 ngtd - gdm 2 ngtd ho s va 6 ngtd ho p.

Chu kyp IV, V(2 chu ky 16n) : mdi chu ky c6 18 ngtd - gdbm 2 ngtd ho s, 10 ngtd ho d
va 6 ngto ho p.

Chu ky VI (chu ky hoan hao):cé 32 nguyén t6 - gom 2 ngtb hos,14 ngtd ho f,
10 ngto ho d va 6 ngto ho p.

Chu ky VII (chu ky d& dang) : gdm c0 2 ngté ho s, 14 ngté ho f va mot sb ngté ho d.
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b)Nhom: NHOM

Nhom 1a cot doc cac nguyén t6 c¢6 0 sb electron hoa tri gibng nhau nén tinh chat hoa
hoc tuong tu nhau ( ngoai trr VIIIB, cac nguyén to f).
Moi nhém thuong dugce chia thanh 2 phan nhom :

Phan nhom chinh (A)

Phan nhém chinh gdm céc nguyén t6 ho s va p dién hinh. C6 8 phan nhém chinh.
S6 th tu phan nhém chinh bing tong s6 electron & 16p ngoai cung (ngoai trir He va H).

1A 1A A IVA VA VIA VIIA VIIA
nst ns? nsnpt ns?np?  ns?np® ns’np* ns’np°® ns’np®

Phan nhém phu (B)

Phén nhom phu gdm cic nguyén té ho d va f. C6 8 phén nhom phuy. ,
(bat dau tir chu ky IV ¢6 nguyén t6 ho d, bat dau tir chu ky VI ¢6 nguyén to ho f)

Nhom I11B: gdm cdc nguyén t6 d (ns?(n — 1)dV
Va tit ca cdc nguyén td f thudcl4 phan nhém phu thd cip (cdc lantanoit va actinoit

Nhém IVB (ns?(n — 1)d?)

Nhém VB ( ns?(n —1)d3)

Nhéom VIB (ns?(n—1)d*) —
riéng & chu ky IV va V ¢6 cau hinh ban bdo hoa sém ns'(n- 1)d°( 24Cr, 22Mo)

Nhom VIIB (ns?(n — 1)d®)

Nhom V1B (ns?(n —1)d®78) ¢6 ba cot.

Nhom IB (ns?(n —1)d°) — nst(n — 1)d* (bdo hoa sém) (20Cu, 47Ag, 79AU )

Nhom 11B ( ns?(n — 1)d?)
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5.Cach xdc dinh vi tri clia nguyén t6 trong bang HTTH
a)So thit tw

SO THU TU

S6 thit ty bing v6i s6 dién tich hat nhan clia nguyén ti.

b)Chu ky

CHU KY

S6 thit ty clia chu ky bing s6 lugng tif chinh(n) 16n nhat xuat hién trong cong thitc
dién tr clia nguyén tif cia nguyén td do .

¢) Nhom

PHAN NHOM CHINH A (nguyén t6 ho s va p)

~ 2, 2, Y ~ ~ A A 2, N N
S6 thit tr ciia nhém bang tdne sd dién tif thudc 16p neoai cune .

PHAN NHOM PHU B (nguyén t6 ho d va f)

Nguyéntd d ((n-1)d*ns'? v6i a=1+10)
Né&u phan 16p d bio hoa (a=10) - s6 thif tw nhém bing tdng sd dién t& 16p ngoai cling

Né&u a < 6 - s6 thif ty nhém bing tdng s6 cdc dién tif hod tri .

Nguyén to f - thudc phadn nhém phu III B .

Il. QUI LUAT THAY DPOI TINH CHAT CAC NGUYEN TO TRONG HE THONG
TUAN HOAN.

Tinh chit cac nguyén tb hoa hoc trong hé théng tudn hoan thay déi mot cach tuan hoan
theo ba chiéu: ngang, doc va dudong chéo (khong quan trong):

Trong mdt phan nhém - cdu tric electron hoa tri twong tu nhau — tinh chit hoa
hoc twong tur nhau. Xét tir trén xudng dudi, do sb 16p electron ting dan dén luc hat
ctia hat nhan d6i vé6i electron ngoai cling giam nén :

+ Tinh kim loai tang, tinh phi kim giam.

+ Tinh khur tang, tinh oxi hoa giam.
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Trong mdt chu Kky: tir tréi sang phai, s6 16p electron khong thay doi, tong s6
electron 16p ngoai cung ting — lyc hat cua hat nhan d6i voi electron ngoai cing
tang, dan dén:

+ Tinh kim loai gidm, tinh phi kim tang.

+ Tinh khir giam, tinh oxi hoa tang.

1.Ban kinh nguyén tir va ion

a) Khdi niém

-Bam may dién tir 1a vO cling nén khong thé xac dinh ban kinh nguyén tir hay ion mot cach
chinh xac.

-Thudng c6 mdt sd quy ubc tinh todn va xdc dinh nhu sau:

Bdn kinh thuc nghiém quy uoc ( bdan kinh hiéu dung )
+ Trong thyc t€ & di€u kién binh thudng néi chung cdc nguyén tir khong & vao trang
thdi tv do ma § vao trang thdi lién k&t theo ki€u nay hay ki€u khac. Thuc nghi€ém cho
thd'y trong nhitng di€u kién nhat dinh, khodng c4ch giita hai nguyén tif nhi't dinh nim
canh nhau trong phan t hay trong tinh thé c6 mot gi tri nha't dinh.

BAN KINH HIEU DUNG
#+ La ban kinh nguyén tir & trang thai lién két.

+ Thudng dugc st dung trong thyc t€.

QUI UGC.

+ Coi cdc nguyén ttr hay ion nhu nhitng qud ciu cing nim ti€p xic nhau.

+ Khodng cich d giifa hai hat nhan 13 tdng ban kinh cia hai nguyén ti (ion )
canh nhau tao nén don chat hay hop chét twong tng.

4 Phu thudc vao ban chat nguyén tr tuong tac, dac trung lk hod hoc, trang
thai li€n hop.

+ Cac loai ban kinh hiéu dung : ban kinh kim loai, ban kinh cdng ho4 tri, ban
kinh ion , ban kinh Vanderwaals....
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BAN KiNH KIM LOAI

Ban kinh kim loai dugc xdc dinh bing mot nita khodng cdch giita hai nhin gin
nha't trone mane tinh thé kim loai.

Vi du — khodng cdch nhd nhat gitta
céc hat nhan trong tinh thé vang 13
288pm, do d6 ban kinh nguyén t&
vang 1a 288/2= 144(pm).

BAN KINH CONG HOA TRI

Ban kinh cong ho4 tri bing mot nira khoang cach giita cac hat nhan trong tinh thé
hay phan tir don chat ( ¢6 lién két cong hoa tri)

Vi du - bdn kinh cdng hoa tri ciia nguyén ti
Brom dugc xdc dinh bing nita chi€u dai lién két
Br-Br trong phan t Br,.

BAN KiNH ION

D6i v6i hdp chit ion thi khodng cdch gifta hai ion duong va 4m gin nhau nhat
trong tinh thé dugc xem 13 tdng bdn kinh ctia hai ion duong va 4m, do d6 khi biét
bédn kinh ciia mot ion sé tinh dudc ban kinh cua ion kia.

Vi du — bing phuong phdp quang hoc Internuclear distance: 205 pm
va tinh todn ngudi ta xac dinh dugc ban
kinh ctia anion O* bing 140 pm,
khodng cdch giffa hai hat nhain Mg** va
O’ trong mang tinh thé MgO biing 205
pm, tit d6 ban kinh ctia ion Mg** bing
205pm — 140 pm = 65pm.
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BAN KINH VANDERWAALS

D&i vdi khi trd, vi tudng tdc giita cdc nguyén ti trong mang tinh thé rd't y&u, nén
ban kinh xdc dinh dugc ¢6 gia tri dic biét 16n so v6i ban kinh cia cdc nguyén t&
clia cdc nguyén to cling chu ky .

Ch(y : doi véi cing mot nguyén td, ciac ban kinh hiéu dung (cdng hod tri, kim loai
va ion ) khong tring nhau bdi vi né phu thudc vao bdn chit clia nguyén tf twong
tac, trang thdi lién hgp, ki€u lién k&t hod hoc, s phoi tri....

Mic du ban kinh hiéu dung 1a mot dai lugng qui wéc nhung né van 1a mot dic trung
quan trong clia cdc nguyén td cho phép chiing ta hi€u dugc sy bi€n ddi mot sd tinh
chit quan trong clia nguyén tif nhu : ning lugng ion hod , 4i luc electron, s6 phdi tri

b) Quy ludt bién doi ban kinh nguyén tit
*Sw thay d6i ban kinh nguyén tir theo chu ky.

CHU KY

N N

Kr
*e Ar A o
X\\N{ T T4/)(s
Ne 3/16

He

N’III

-
=

0.10

Atomic radius (nm)

IIMIII

2 [)“

A 0l 6 0 0 6 i O S G T )
O 10 20 30 40 50

Atomic number (Z)

Nhén xét - trong mot chu ky khi di tir trdi sang phai nhin chung ban kinh nguyén tur

giam do Z tang. (ban kinh 16n nhat & IA va nho nhét ¢ VIIA )
+ Trong chu ky nhd, ban kinh nguyén t giam rd rang va tuong d6i déu din.
+ Trong chu ky 16n , ban kinh nguyén t& giam cham, khong déu va phitc tap.
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CHU KY NHO (chu ky IT va III )

QO oo o000

Na, 185 Mg, 160 Al 143 51, 117 F. 115 5,104 Cl, o9

Trong chu ky nhé, ban kinh nguyén tif giam rd rang va tuong doi déu din do
viéc xay dung 16p vé dién t¢ x4y ra & 16p ngoai cing nén hiéu ¢ng chin nhd, Z
ting nén bdn kinh gidm déu din.

Su gidm bdn kinh xdy ra o nh4t khi electron dugc xay dung vao phan I6p s va
gidm din khi xdy dung vao phan 16p np. Piéu nay dugc gidi thich 1a do cdc orbital
s c6 d6i xitng cAu c6 tac dung thim siu vao cic 16p electron bén trong nén chiu
4nh hudng chin cla 16p electron bén trong khong nhiéu.Vi vay ban kinh nguyén
tf gidm manh tif nhém IA sang phan nhém IIA. Cang vé cudi chu ky, su gia ting
s6 dién tir 1am ting luc ddy gita cdc dién t din d€n ban kinh nguyén ti¥ c6 ting
1én

Trong chu ky 16n , ban kinh nguyén ti giam cham, khong déu va phiic tap.

Trong céc chu ky dai, khi di qua cdc nguyén t6 d va f, dién tich hat nhan ting
nhung do electron dugc xay dung vao 16p phan 16p bén trong (n — 1)d va (n-2)f, do
tdc dung chidn giita cdc electron trong cung phan 16p d va f kém nén cdc phin 16p
nay s€ bi co lai (hién tuong nay goila cod va co f) va ching c6 tdc dung chin
tuong tdc gitra hat nhian véi cdc electron & 16p ngoai cuing, do d6 1am béan kinh
nguyén t& gidm chdm.

Vi du — bdn kinh nguyén tit clia cdc nguyén t6 chu ky IV.
Nguyéntdo K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Kr

r(A) 227 197 1,61 145 1,31 125 1,37 124 1,25 125 128 134 122 122 121 117 1,10

m sth Period
e Sth Period
. ath Period

Transition metals
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4+ Céc nguyén to d thuoc ciing mot ddy chuyén tiép (ciing chu ky ) do su co d nén
ban kinh khong khic nhau nhiéu nhu & cdc nguyén td s va p nén tinh chdt clia cdc
nguyén té'd gidng nhau nhiéu.

+ Cac nguyén té f trong cing mot chu k¥ ( cdc lantanoit va cdc actinoit ) chiu 4nh
huéng dong thdi sy co d va co f nén ban kinh gidm rit cham (b4n kinh rit gan nhau)
nén tinh chdt ciia cdc nguyén t6'f cang giong nhau nhiéu .

* Swr thay d6i ban kinh nguyén tir theo phian nhom.

1A
@
H, 27
3A 47 5A BA TA
152 Be, 113 B, 83 C, 77 N, 71 0, 66 F 71
Na, 186 Mg, 160 Al, 143 Si, 117 P 115 S, 104 Cl, 99
K, 227 Ca, 197 Ga, 122 Ge, 123 As, 125 Se, 117 Br, 114
Rb, 248 Sr, 215 In, 163 S5n, 141 Sh, 141 Te, 143 I, 133
(s, 265 Ba, 217 TL, 170 Pb, 154 Bi, 155 Po, 167

Trong mét phan nhom chinh, khi di tiv trén xuéng nhin chung bdn Kinh nguyén tit
tang dan.Diéu nay 12 do s6 16p e ting va hiéu tng chin chi€m wu thé so véi su ting
dién tich hat nhan dan dén luc hit gitta nhan véi cdc dién tif ngdai cung gidm, 1am cho
ban kinh tdng 1€n.

11
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Tuy nhién, sy ting ban kinh khong déu din :

+ T chu ky I d€n chu ky IV — bdn kinh ting nhanh.

+ T chu ky IV dén chu ky V — bdn kinh ting chAm hon do dnh hudng clia sy co d

# T chu ky V d€n chu ky VII — ban kinh ting chim hon nita do su co d va co f.

Bén kinh cda cdc nguyén t6 thudc chu ky IV,V,VI clia cing mot phan nhém chinh thudng
gan nhau hon, cho nén hod hoc clia ciac nguyén d6 c6 nhiéu diém giong nhau hon so véi
cdcnguyén td & chu ky I, IT, 111 .

* Sy thay d6i ban kinh nguyén tir theo phan nhém phu.

Trong m§t phan nhém phu, Khi di tir trén xuéng, nhin chung ban kinh nguyén ti
ting chAm nhwng khong déu din nhw & phan nhém chinh. Piéu nay duoc gidi thich
do tdc dung thdm cao ciia electron ns va su tdng nhanh dién tich hat nhan.

# Tir chu ky IV dén chu ky V — ban kinh nguyén tif ting 1én mot chit

4 Tu chu ky V dén chu ky VI —bdn kinh nguyén t hdu nhu khong ting
(do sy ting badn kinh rat chAm, thim chi c6 thé khong ting ma gidm ).

Su hién dién ctia chudi Lantanoit trudc cdc nguyén t6 thudc chu ky VI 1am cho mdi
nguyén t& trong chudi nay cé nhiéu hon 32 proton trong nhin so v6i cdc nguyén td ngay
trén ching (chu ky V), trong khi mdi nguyén t& trong chu ky V chi nhiéu hon 18 proton
trong nhan so v6i cdc nguyén t chu ky IV. Su gia ting nhiéu gid tri dién tich hat nhan
lam cho ban kinh cia cdc nguyén t& thudc chu ky VI gan nhu khong ddi so vdi chu ky V.

12
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Atomic radius decr

1A 2A 3A 4.

H

<

37
152 113 88 77
186 160

B C

]
2 143 117
g3
5
2
wa
=
B Ga Ge
2
g
2 227 197 122 122

247 215 163 140
265 217

170 175

SA

70

110

121

Sb

141

Bi

155

6A

167

TA

133

140

8A

He

Ne

69

130

145

Ban kinh nguyén tu
tang dan

e~ .

Ban kinh nguyén tu
tang dan

13
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*Ban kinh ion- ban kinh clia cdc ion don gidn thudng thay d6i theo quy lut sau
day

3A

2A
@111 (B B

31 BeZto 20 B3+e

@ Q-
50 APRtQ

99

113 89 Sb3+g

96 Bi** ()

8B ~

0 @~ [0~

QD Fe3 67 | Co¥ 64
91 Mn%t

Q22 @20 @| 715 Nt @

r(cation ) < r( nguyén ti' ) ; r(nguyén tir) < r( anion)
Nguyén tif va ion dugc tao thanh tif cing mot nguyén t6 hod hoc.

Cdc ion cé cung dién tich cia cdc nguyén to cing phan nhém, khi ting so I6p vé
electron tiic Z tang thi bdn kinh cua ion sé ting .
Vi du — sy thay ddi ban kinh ctia ion X* thudc phan nhém IA.

Cdc ion ddng electron (co cung so dién tit quanh nhén ) dién tich hat nhdn cang
lon thi bdn kinh ion cang nho.

Vi du — cdc ion ding electron sau: sO%, oF, 11Na*, 1sMg**, 13A1°* déu c6 10 dién
tlr ng vd&i cau hinh 1s*2s?2p®, ban kinh clia ion gidm dan theo trit ty trén.
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2.Nang lugng ion hoa (1)
a)Khdi ni¢m

NANG LUQNG ION HOA

e-

Nang luwgng ion hoa -
1a nang luong t&i thi€u can thi€t dé tach =

mot dién t& ra khoi nguyén tir & thé khi va

khf)ng bl kich thich. ( | >O) X(k) + 1= X+(k) +e : AH=1:>0

Ning lwgng ion hoa dudc qui udc 13 ning lugng cin tiéu ton v6i dau (+) ( cing ddu
v6i nhiét dong hoc ) thudng dudc bi€u dién biing kJ/ntg hay eV/nt

Ngudi ta phan biét ning lugng ion hod thit nhat, thd hai va thd ba ..ty thudc vao
viéc electron dudc tach ra 1a electron thit nhat, thit hai hay thit ba .

I>- ning lugng tach electron thi hai ra khoi ion X*(k).

Is- ning lugng tich electron thif ba ra khéi ion X**(k).

D&i véi cling mot nguyén t& hod hoc, ning lugng ion thay ddi theo trit ty sau :
L<h<bh<ls...

TABLE 7.5 Successive lonization Energies in Kilojoules per Mole for the
Elements in Period 3

Element 14 1, I 14 Is Ig I
Na 495 4560
Mg 735 1445 Core electrons*
Al 580 1815 2740 11,600
Si 780 1575 3220 4350 16,100

General decrease ——»

P 1060 1890 2905 4950 6270 21,200

S 1005 2260 3375 4565 6950 8490 27,000
Cl 1255 2295 3850 5160 6560 9360 11,000
Ar 1527 2665 3945 5770 7230 8780 12,000

*Note the large jump in ionization energy in going from removal of valence electrons to removal of

core electrons.

General increase -

| - dic trung cho kha ning nhuong dién tif ciia nguyén tir, I cang nhé nguyén tir
cang dé nhuwong dién tii, do dé tinh kim loai va tinh khir cang manh.

15
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Ning lugng ion hoa phu thudc vao cic yéu to sau :

Dbién tich hat nhan nguyén ta.

S6 lugng ti chinh n.

Khé ning xam nhép clia cac electron bén ngoai vao 16p bén trong( s>p>d).

Téc dung chidn clia cic electron bén trong dén twong tic gitta hat nhan véi
electron hoa tri

o s R ~ ~ P .
biéc diém cau tric electron hoa tri.

+ Khi dién tich hat nhan va khd ning xAm nhip cia electron bén ngoai ting thi
ndng lugng ion hod ting.

+ Khi s6 lugng tif chinh va tdc dung chin ctia cdc I6p electron bén trong ting thi
niang lugng ion hod lai giam.

+ Cdc trang thdi phan 16p bdo hoa hoidc ban bdo hoa khd bén vitng, nén nguyén
tr c6 cau tric d6 s& ¢ gia tri ning lugng ion hod 16n hon binh thudng.

b) Quy lugt bién ddi

QUI LUAT BIEN POI NANG LUQNG ION HOA THEO CHU KY

Trong mot chu ky - 2500
theo chiéu ting ddin

cua dién tich hat nhén,
nhin chung ndng lugng
ion hod (1) tang dan, _ _
c6 gid tri nhé nhit & ; - A AT
kim logi kiem (IA) va o =
cuc dai 6 khi hiém : -
(VIIIA). T el T

Firstfonization energy (]lml)

biéu nay dudc gidi thich 12 do s6 16p vd electron khong ting, ban kinh giam, con
dién tich hiéu dung ting dan.
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Period Period Period Period Period
2 3 4 5 6
2500
He
Ne
p
2000
=l
£
=2 1500
=
=111
=
[-5]
_5 1000
i
=
=
500
0]
10 18 36 54 86
Atomic number

Tuy nhién sy ting ning lugng ion hod (I) khong thuc hién mot cdch déu din va

don diéu trong ca chu ky.

* Cdcnguyéntd's, p cé gid tri I ting ro rang hon & cdc nguyén té'd, f do cé hién
tuong co d hodc co f.

* Thuong xudt hién cdc cuc dai nhé iing vdi cdu hinh electron bdao hoa hodc bdn
bdo hoa cdc phdn lop s, p, d.

+ Cdc cuc tiéu nhé ciing gdp & cdc nguyén t6 ké tiép cé cdu hinh kém bén vitng hon do
tuong tdc ddy ciia cdc electron trong ciing mot orbital hodic do su xudt hién electron
trén orbital c6 ndang lugng cao hon.

Vi du — nidng lugng ion hod cia cdc nguyén t6 thudc chu ky I (eV)
Phan nhém IA DA IIIA 1IVA VA VIA VIIA VIIIA

Nguyéntd Li Be B C N 0] F Ne
I 5,39 9,32 8,30 11,26 14,53 13,62 17,42 21,56
/ (Il)max
( Il )mln /V \ /V / \ /
2s! 2s” 2522p! 2s2p®  2s%2p* 2s%2p®
I 75.64 18,21 25,15 24,38 29,60 35.12 34,97 40,96

(IZ)max (IZ)min

Niing lugng ion ho4 I, cling bi€n thién mot cdch tudn hoan,

tuy nhién cdc cuc ti€u va cuc dai cta I, dudc dich chuyén di mdt nhém so véi 1.
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QUI LUAT BIEN POI NANG LUQNG ION HOA THEO PHAN NHOM

PHAN NHOM CHINH (A)

Trong phian nhém chinh(A) - khi di tir trén xudng trong phan nhém chinh
gia tri ning luwgng ion hod giam song song véi su ting ban kinh nguyén ti,
nén tinh kim loai tang dan.

Vi du — ndng lugng ion hod cla cdc nguyén t6 thudc phan nhém IA .

Chu ky 11 111 v \Y VI VII
Phan nhém IA Li Na K RDb Cs Fr
Li(eV) 5,39 5,14 4,34 4,18 3,89 3,98

+ Tuy nhién, sy thay d6i nay ciing khong don diéu ma kha phitc tap do 4nh hudng
ddong thdi clia viéc ting 16p vo electron, viéc ting dién tich hat nhin va hiéu
trng chin.

+ Khi chuyén tir cdc nguyén t& chu ky II xudng chu ky III va IV thudng ning
lugng ion hod gidm khd nhanh do bdn kinh nguyén t ting nhanh. O céc chu ky
16n phia duéi, do dnh hudng kha 16n cla sy co d va co f, gid tri ciia ning lugng
ion hod gidm kha chdm, thim chi c6 trudng hgp con ting .

PHAN NHOM PHU (B)

Trong phan nhém phu—khi di tif trén xuéng dudi niing lugng ion ho4 ting dan,

nén tinh kim loai gidm dén.

+ Diéu nay dudc gidi thich 12 do kh3 ning xAm nhap manh ciia electron ns, sy ting
nhanh di€én tich hat nhan (dac biét khi chuyén tr chu ky V xudng chu ky VI) cof
ban kinh nguyén tit lai it thay ddi.

Vi du — ning lugng ion hod cta cdc nguyén t6 thudc phadn nhém phu IVB .

Chu ky Nguyén t& Li(eV)
v 2Ti 6,82
Vv 2021 6,84
VI 72Hf 7,0

Ch0 y — trong phan nhém phu ITIB khi di tir trén xudng I; cta cic nguyén té d giam dan .




HOA DAI CUONG — GV Nguyén thi Bach Tuyét

3.Ai lue electron (F)
a) Khdi ni¢m

X(k) +e= X(k) ,  F= AH (quy udc)
Ki e electron 13 ning lugng phéat ra (F<0) hay thu vao (F>0) khi két hop mot
dién ti vao nguyén tir & thé khi khong bi kich thich

F c6 gia tri cang am thi nguyén tir c6 ai luc dién tir cang manh ,cang dé nhan dién t&
nén tinh phi kim va tinh oxihda ctia nguyén t6 cang manh.

Ai luc electron ctia X = ning luong ion hoa ciia X™ nhung nguoc dau : F(X) = -1(X)

Ai lyc dién tif thudng duge bi€u dién bing klJ/ntg hay eV/nt.

b) Quy ludt bién ddi

—s o0

—350 1

—=Z00

{1

= —=250

affit

= —=2o00 Se

et

D —aso0 =i =]

L= Ge
—100 "
u As
Lipua e =
—s0 LS AL
=] Ga
@ Be, Mg, Ca |_|_'—| [
= =

1 = - £ =3 Ed

Trong mot chu ky, di luc dién ti manh nhit & cic Halogen, yéu nhit & cdc khi hiém
+ Cdc nguyén tif clia cdc nguyén td s, p c6 cAu hinh electron hod tri s?, p®, p* ¢6 4i
lyc dién tf nho.
+ Cdc nguyén t§ ding truc nguyén t& c6 ciu hinh bao hoa hay nita bio hoa déu
c6 4i lyc dién tif twong d6i manh.

Trong mét phan nhém, khi di tic trén xudng nhin chung di luc dién tit giam dan.
Dic biét 4i luc dién tif ¢6 gia tri nhd hon han § cdc nguyén td c6 ban kinh qud nhd
vi liic d6 mat do electron 16n gay khé khiin cho viéc k&t hgp thém electron. Chinh
vi Iy do nay ma nguyén t6 Flo do c¢6 kich thudc nhd hon Clo nén ¢6 4i luc dién
yéuhonClo:  F(F) =-3,45eV; F(Cl) =-3,61leV
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4.P¢ am dién
a) Khdi niém

D06 Am dién 12 dai luong dic trung cho kha ning cia nguyén tf mot nguyén to
hat mat do dién t& vé phia minh khi tao lién két voi nguyén tir ctia nguyén té khéc

Do @m dién ciia nguyén tii cang lon thi tinh oxihod ciia né cang manh. Do
dm di¢n cia nguyén tik cang nho thi tinh khit cang manh.

Nguyén tir cua nguyén td c6 d6 Am dién 16n hon s& hut mat do dién t& vé phia
minh khi twong tac v4i nguyén tir ciia nguyén t6 khac c6 do 4m dién nho hon.

D¢ dm dién khong phdi la mot hang sé nguyén tit ma phu thudc vao nhiéu yéu
to nhu : trang thdi hod tri, s6 oxyhod ciia nguyén tit, thanh phdn ciia cdc hop
chdt hay cdc nguyén tit bao quanh nguyén tit cdan xét. Vi vay mét cdch chdt ché,
ta phdi néi dj am dién ciia mot nguyén to trong nhiing diéu kién cu thé xdc
dinh.

Khong thé do truc ti€p dd Am dién clia mot nguyén td vi khdi niém nay khong gin
vdi nguyén tif tv do ma gin lién vdi nguyén t trong phin t¥.Vi vdy, chi c6 thé tinh
d6 am dién tuong ddi ctia cdc nguyén t6. Cé nhiéu cach khac nhau dé xac dinh d6 am
dién tuong d6i cla cdc nguyén t6. Vao khodng giita thé ki 20 ngudi ta da d€ nghi
khodng 20 hé thdng dd 4m dién khdc nhau dua trén nhitng thudc tinh khdc nhau ciia
nguyén tlf va phan tif nhu ning lugng lién két, ban kinh cdng ho4 tri clia nguyén ti,
s0 dién tich hiéu dung ctia hat nhdn nguyén t( ...

- Phuong phdp duge dung nhiéu nhit 13 phuong phip cia Pauling tinh d6 4m dién
tuong d6i clia cdc nguyén t6 dwa vao ning luong lién két. Pauling di ti€n hanh tinh
todn do Am dién cdc nguyén t6 dya trén sy so sinh v4i d Am dién cla Flo dugc
chon biing bon.

AE = const (A - %B )’
AE =EaB- E, ,—E
trong d6 Eap 12 ning lugng lién k&t A-B; Eaa 12 niing lugng lién két A-A; Eg 512 ning lugng
lién két B-B.
Né&u y va AE
+ Tinh theo eV thi const = 1
+ Tinh theo kJ/ mol thi const = 96,5

B-B
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Linus Pauling, 1901-1994

The only person to receive two unshared Nobel prizes
(for Peace and Chemistry).
Chemistry areas: bonding, electronegativity, protein structure

H
1A 2A 2.2 3A 4A 5A 6A TA
Li | Be B C N 0 F
1.0 | 1.6 20 | 2513035 4.0
Na | Mg 8B Al | Si P S Cl
09113 (38 48 G5B 6B 7B - = ~ 1B 2B | 1.6 | 1.0 [ 22 | 2.6 | 3.2
K | Ca |Sc | T |V |C |Mn|Fe |C [N |Cu|Zn|Ga|Ge|[As | Se | Br
08 |10 | 1.4 |15 |16 |17 |15 |28 |19 190|109 16|18 [20 |22 |26 |30
Rb | Sr | Y | Zr | Nb | Mo | Tc [Ru | Rh | Pd | Ag | Cd [ In | Sm [ Sb [ Te | I
08|10 |12 |13 |16 (22|19 (22|23 |22 |19 17|18 20|19 |21]| 27
Cs | Ba|La |Hf | Ta | W |[Re | O [ Ir | Pt | Au|Hg | Tl [ Pb | Bi | Po | At
08100 (11|13 |15 24|19 (22 (22|23 |25 |20(16 (23 |20](20] 2.2

<10 [ ]15-1.9 []2.5-2.9
[]10-1.4 [J20-2.4 []3.0-4.0

b) Quy lugt bién ddi

Nhin chung, trong méi chu ky khi di tiv trdi sang phdi, dp Gm dién ting lén va
trong citng mot phan nhém khi di tiv trén xuéng do am dién giam.

Nhitng nguyén t8 c¢6 gid tri d0 Am dién I6n nim phia géc bén phai clia bing hé
th6ng tuan hoan nhitng nguyén 6 c6 gia tri d Am dién nhd nim phia géc bén trai

hop chit nao giita cdc khi tro ndy véi cdc nguyén t6 khic.

Cé4c nguyén td He, Ne, Ar khong c6 gid tri do Am dién vi dén nay chua tim thiy
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Moi lien heé giita dp adm dién va cdc loai lién két duoc tém tdt trong bang sau:

Do khac biét vé do am dién Loai lién két
giita hai nguyén tif lién két
0 Cong hoa tri
Trung binh Cong hod tri cd tinh ion
Trung binh 16n Ion c6 tinh cdng hoad tri
16n Ion

+ Khi hai nguyén tf tuong tdc c6 cung gia tri dd Am dién, cip dién tif lién két dugc
phan bd déng déu giita hai nguyén tif tuong tdc va lién két 1a cong hod tri khong phian
cuc.

+ Khi hai nguyén tif tuong tdc c6 d6 Am dién khdc nhau rdt nhiéu (ya - s> 1,7) thi
s& c6 su chuyén doi dién t x4y ra giita hai nguyén tif, k&t qua 12 hinh thanh hai ion
tich dién trdi dau, hai ion nay hit nhau bing lyc hit tinh dién hinh thanh lién két ion .
+ Né&u hai nguyén tr c6 d6 Am dién khac nhau khong nhiéu thi cip dién ti lién k&t s&
bi léch d&€n mdt mitc dd nao d6 vé phia nguyén tir c6 dd Am dién 16n hon va lién két
12 cong hod tri phan cuc hay cong hod tri c6 mot phan tinh ion. Ciing ¢ trudng hgp
lién k&t ion c6 mot phan tinh cdng hod tri ( s& gidp & chuong sau )

NHAN XET
1A 2A 3A 4A 5A 6A TA

LiBe‘BCNOF

Na Mg Al|Si P S (

More nonmetallic character

!

More negative electron affinity

Increasing fonization energy

K Ca Ga Ge| As | Se  Br

A" Rb Sr In Sn Sb|Te 1

| Cs Ba Tl Pb Bi PolAt
Periodic table

’ '7 Acidic

o — Basic
Increasing atomic radius

Amphoteric

4

More metallic character
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5. Ho4 tri va s6 oxi hoa
a)Hoa tri

Hoa tri cia mot nguyén to bang so lién két héa hoc ma mot nguyén tir cua nguyén to
do tao nén trong phan tu.

b)Sé oxi héa

S6 oxi héa 1a dién tich duong hay 4m ctia nguyén td trong hop chat duoc tinh véi gia
thiét rang hop chat duogc tao thanh tir cac ion.

Nguyén tic xac dinh s oxi héa:
+ S6 oxi hoa ctia nguyén tir ty do =0
+ S6 oxi hoa cta ion 1 ngtir = dién tich clia ion d6.
+ Trong phén tir trung hoa dién, tong s6 oxi hoa clia cac nguyén t6 = 0
+ S0 oxi hoa ciia nguyén to trong hop chat cong hoa tri = dién tich cia nguyén tir d6
khi xem cip electron lién két chuyén han vé ngtir c6 do am dién 16n hon.
+ S6 oxi hoa cta kim loai kiém = +1
+ S6 oxi héa cua oxi = -2
+ S6 oxi hoa ctia hydro = +1

Céc nguyén té thudc phan nhém chinh va phu ( trir IB, VIIIB, VIIIA ) s6 oxi
héa dwong cao nhit ciia cic nguyén td c6 thé dat dugc 1a bing s6 thi tw cia
nhom.

S6 oxi héa Am thap nhat ciia phi kim (tit IVA d&n VIIA) = s6 thir tw nhém - 8
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