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Tong hop kién thuc: Nang luong ion héa va xu
huéng bién déi trong bang tuan hoan

Nang lugng ion hda la mdt dai lugng quan trong trong hda hoc, giup chung ta
hi€u ré hon vé khd nang nhuong electron cla moét nguyén tu, ti dé du doan
tinh kim loai, tinh phi kim va kha nang phan (rng cla cédc nguyén toé.

1. Khdi niém Nang luong ion héa (I)

1.1. Nang luong ion héa thi nhat (11)

e Dinh nghia: Nang lugng ion hda th nhat (lz) cia moét nguyén tir la nang
lugng toi thi€u can thiét dé tach electron th& nhat ra khoi nguyén t&r 6 trang

thai co ban, trong pha khi.
e Cong thuc téng quat:
X(k) » X*(k) + e 1.>0
Trong do X(k)1a nguyén ti & trang thai khi, X*(k) la ion duong tuong (ng.
e Giai thich:
o Qua trinh nay luén can cung cap nang lugng, do dé gia tri nang luong ion

héa luén duong (I > 0).

o Bon vi thuong dung la kJ/mol hoac eV/nguyén tir (1 eV = 96.5 kJ/mol).
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o Gié tri l» cang nhd, nguyén t& cang dé nhudng electron, tinh kim loai cang
manh. Nguagc lai, 1 cang I&n, nguyén t& cang khé nhudng electron, tinh phi

kim cang manh.

e Vi du minh hoa:
1. Nguyén ti Sodium (Na): Na cé cdu hinh electron [Ne]3s!. D& tach
electron 3s? ra khéi Na, can mot nang lugng la 496 kj/mol.

Na(k) - Na*(k) + e~ 1. = 496 kJ/mol

2. Nguyén tu Magnesium (Mg): Mg cé cau hinh electron [Ne]3s2. Nang
lugng can dé tach electron dau tién la 738 kJ/mol.

Mg(k) -» Mg*(k) + e~ I. = 738 kJ/mol

1.2. Nang luong ion héa thu n (In)

e Dinh nghia: Nang lugng ion héa th n'(l») 1a nang lugng can thiét dé tach
electron th& n ra khéi ion cé dién tich (n-1)+ & trang thai khi.

e Coéng thurc téng quat:
Xn-1+(k) -» X**(k) + e~ In

e Giai thich:
o Sau khi mat di mot electron, ion duong dugc tao thanh cé s6 proton khéng

déi-nhung s6 electron gidm di. Luc hut ctia hat nhan 1én cac electron con

lai manh hon, do dé viéc tach electron ti€p theo sé khoé khan hon.

o Vivay, ta luén cé quy luat: 11 12 I3 ... In.
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o Su chénh léch gilra cac gia tri | lién ti€p co thé rat 16n, dac biét khi electron
bi tdch ra thudc I&p electron bén trong, da bado hoa (cau hinh bén cuta khi

hi€m).

e Vi du minh hoa:
1. Nguyén tu Aluminium (Al): Z=13, cau hinh [Ne]3s23p*.

= Al(k) - Al*(k) + e~ I. = 578 kJ/mol (tdch e & 3p)
= Al*(k) - AI?2*(k) + e~ 12 = 1817 kJ/mol (tdch e G 35s)
= AB*(k) = AlI*+(k) + e~ I3 = 2745 kJ/mol (tach e con lai & 3s)

= AI3*(k) = AlI**(k) + e~ la = 11577 kJ/mol (tach e & |6p th 2, cau hinh

Ne)

Nhan xét: Gia tri la 16n hon rat nhiéu so véi Is. Diéu nay cho thay Al dé
dang nhuong 3 electron héa tri dé€ tao ion Al3*, nhung rat khé dé nhuong

electron th( tu.

2. Nguyén tu Magnesium (Mg): Z=12, cau hinh [Ne]3s2.

= Mg(k) » Mg*(k) + e 1. = 738 kJ/mol
= Mg*(k) -» Mg?*(k) + e~ 12 = 1451 kJ/mol
= Mg?+(k) » Mg3*(k) + e~ Iz = 7733 kJ/mol

Nhan xét: Is >> l.. Diéu nay gidi thich tai sao trong cac hgp chat, Mg

thudng cé s oxi hda +2 (tao ion Mg2+).
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2. Cac yéu té anh huéng dén Nang luong ion héa

Nang lugng ion hda phu thudc chd yéu vao luc hut gilrta hat nhan va electron 16p

ngoai cung. Cac yéu to sau day anh hudng dén luc hat nay:

e Dién tich hat nhan (Z): Khi Z tang, luc hdt cda hat nhan Ién cac electron
(bao gbm ca electron ngoai cung) tang Ién. Do dd, can nhiéu nang lugng hon
dé tach electron.

Két luén: Z cang 16n, | cang 16n (khi xét cac yéu té khac khéng doi).

e Ban kinh nguyén tu (r): Khi ban kinh nguyén ti tang, khoang cach tu
electron ngoai cung dén hat nhan tang. Luc hit clia hat nhan [én electron
nay giam di. Do dé, can it nang lugng hon dé tach electron.

Két luén: r cang Ién, | cang nhd.

e Hiéu ing chan cta cac electron I6p trong: Cac electron & I6p trong tao
ra mot "Iép chan" gilra hat nhan va electron ngoai cling, lam gidm luc hat
hiéu dung cta hat nhan. Cang nhiéu 16p electron bén trong, hiéu ng chan
cang manh, luc hut cang yéu.

Két luédn: Hiéu ung chan cang manh, | cang nho.

e Cau hinh electron: Cac nguyén t& cé cau hinh electron bdo hoa (ns2?) hoac
ban bao hoa (np3, nd®) cé do bén cao hon. Do dd, nang lugng ion hda cua
chldng thuong cao hon so vdi cac nguyén tir lan can trong cung chu ki.

Vi du: |1 cda Nitrogen (2p3) 16n hon |1 cua Oxygen (2p*4), |1 cda Beryllium (2s?)

I6n hon |1 cda Boron (2s522pY).
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3. Quy luat bién doéi Nang luong ion héa trong Bang tuan

N\

hoan

Su bién d6i cha cac yéu to trén dan dén quy luat bién déi tuan hoan cla nang

luong ion héa (chu yéu xét I1) trong bang tuan hoan.
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Trong mot chu ki (tu trai sang Trong mot nhéom A (tu trén
Quy luat

phai) xuéng dudi)
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Xu hudng

chung

Giai thich

Tang dan

bién tich hat nhan (Z) tang

dan.
e SO IGp electron khong dai.

e Ban kinh nguyén t gidm dan.

Luc hat cda hat nhan 1én
electron ngoai cung tang

manh.

e => Can nhiéu nang lugng hon

dé tach electron.

Chu ki 2: 11 (kJ/mol)

Li(520) B(801) Be(900) C(1086)
O(1314) N(1402) F(1681)
Ne(2081).

Luu y ngoai lé: 11(Be) > 11(B) va
I1(N) > 11(O) do céu hinh electron

bén.
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Giam dan

Dién tich hat nhan (Z2)

tang dan.

e SO I6p electron tang dan.

e Ban kinh nguyén tir tang
nhanh.

e Hiéu (ng chan cua

electron I6p trong tang

manh.

e => Luc hat cla hat nhan
|én electron ngoai cung
giam.

e => Can it nang luong hon

dé tach electron.

Nhém IA: |1 (kJ/mol)
Li(520) > Na(496) > K(419)

> Rb(403) > Cs(376).
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4. Y nghia cia Nang luong ion héa

1. So sanh tinh kim loai - phi kim:
o . thap: Nguyén t&r dé nhuong electron, thé hién tinh kim loai manh (vi du:

cac kim loai kiém, kiém tho).

o I1 cao: Nguyén tir khé nhuong electron, thé hién tinh phi kim manh (vi du:

cac halogen, khi hi€ém).

2. Du doan héa tri va s oxi héa phé bién:

o Su chénh léch 16n gilta hai gia tri nang luong ion héa lién tiép (In va In+1)
cho thay nguyén tr c6 xu hudng nhudng n electron dé:dat cau hinh bén
viing. Tt dod, c6 thé du dodn hda tri va s6 oxi hda dac trung cla nguyén to
dé la +n.

o Vi du 1: Sodium (Na) c6 . =496 kJ/molva > = 4562 kJ/mol. Vi > >> I,
Na rat dé nhuong 1 electron nhung rat khé nhudng electron thi hai. Do

dd, Na c6 xu hudng tao ion Na* va c6 s6 oxi hdéa dac trung la +1.

o Vi du 2: Calcium (Ca) c6 |l1 = 590, |2 = 1145, I = 4912 kJ/mol. Vi I3 >>
I, Ca dé dang nhuong 2 electron nhung rat khé nhudng electron thi ba.

Do dd, Ca cé xu huéng tao ion Ca2* va c6 sO oxi héa dac trung la +2.

Pé bai: Sap xép cac nguyén t6 sau theo chiéu tang dan nang lugng ion héa thi

nhat: K (Z=19), Na (Z=11), Mg (Z=12), Al (Z=13).
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Phan tich va giai:

1. Xac dinh vi tri trong bang tuan hoan:
o Na (Z=11): Chu ki 3, nhém IA.
o Mg (Z=12): Chu ki 3, nhém lIA.
o Al (Z=13): Chu ki 3, nhém llIA.

o K (Z=19): Chu ki 4, nhém IA.

2. Ap dung quy luat bién doi:
o So sanh Na va K: Cung nhém IA, Na & trén K. Theo quy luat trong mét

nhém, . gidm dan tu trén xuéng. Vay li(Na) > 11(K).

o So sanh Na, Mg, Al: Cung chu ki 3. Theo quy luat trong moét chu ki, 11 cé
Xu hudng tang dan. Vay 1i(Na) 1:(Mg) va I1(Al). Luu y 11(Mg) > [1(Al) do Mg

c6 cau hinh electron bao hoa (3s2?). Do dé, thi tu la: 1:(Na) I1(Al) 12(Mg).

3. Téng hop két qua: K&t hgp hai phan tich trén, ta cé K la nguyén té c6 |1
nhoé nhat.

Pap an: Thi tu tang dan nang lugng ion hda thir nhat la: K Na Al Mg.

Bai tap 2: Du doan nguyén to6

Pé bai: Nang lugng ion héa clia nguyén té X (& chu ki 3) dugc cho nhu sau: I =
786, I2 = 1577, Iz = 3232, la = 4356, Is = 16091 (kJ/mol). Xac dinh X thudc

nhém nao trong bang tuan hoan?

Phan tich va giai:
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1. Tim budc nhay nang luong dot ngot:

ol2/lL=2.0
ols/ 2= 2.05
ola/lz=1.35

ols/la= 3.7

Ta thay cé mot budc nhdy vot rat 16n gitta 14 va Is. Diéu nay chlng té electron

th&r nam bi tach ra t moét |6p electron bén trong, da cé cau hinh bén viing.

2. Két luan:
Nguyén to X cé kha nang nhudng 4 electron & I6p ngoai cung. Vay X cé 4

electron héa tri. Do X thubc chu ki 3, nén X thuéc nhom IVA.

Pap an: X la Silicon (Si).
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