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Phin TTT
CAC NGUYEN TO d VA f

Nhu da bi€t, dua vao céu tao electron cia cic nguyén tir, cic nguyén t6 héa hoc
dugc chia thanh céc nguyén 16 nhém A (cic nguyén t6 s va p), 1 nhimg nguyén 16 ma
céc electron héa tri ndm & 16p ngoai cing, va cic nguyén t6 nhom B (cdc nguyén t6 d va
f), la nhitng nguyén t6 ma cic electron héa tri ndm ca & 16p thi hai va thit ba tinh tir
ngoai vao. Cic nguyén t6 nhém B con dugc goi 12 cdc nguyén t6 chuyén tiép do ching
nam xen gilta cdc nguyén t6 s va cac nguyén t6 p trong cic chu ki twong tng (tir chu ki
4 dén chu ki 7) cia Bang tuin hoan cdc nguyén té hoa hoc. Nhu sé& thdy trong cdc phdn
ti€p sau, su khac nhau vé tinh chét héa hoc ciia cdc nguyén t6 nhém A va cdc nguyén t6
chuyén ti€p 1a do Idp vb electron clia cac nguyén tir cidc nguyén t6 chuyén ti€p c6 phan
16p d va phan 16p f chua ddy dua electron. Do d6, mot cach chat ché hon ngudi ta goi cdc
nguyén 16 chuyén tiép la nhiing nguyén 16 ma trong nguyén tir trung hoa hay ion clia
chiing cdac phdn Iop d va f chira dugc xép day electron.

Tir nhitng dit kién da tich liy duge cho dén nay ngudi ta thira nhan ring cic nguyén
t6 chuyén ti€p déu c6 nhiing dac trung sau:

1. T4t ca ching déu la kim loai,

2. Trix mot s6 kim loai quy twong déi tro héa hoc, da s6 cdc nguyén t6 chuyén tlep
c¢6 46 duong dién cao, nghia 12 c6 thé dién cuc twong d6i thdp (am), nén chiing tan dugc
trong cic axit vo co thong thudng, giai phéng hidro, |

3. Trir mot vai ngoai 1¢, hdu hét c4c nguyen 16 chuyén ti€p thé hién nhiéu mic oxi
héa khac nhau, _

4, Mét s8 16n cic hogp chét clia cdc nguyén 16 chuyén ti€p c6 tinh thuan ti,

5. Nhiéu hop chdt clia cdc nguyén t6 chuyén ti€p cé mau, nghia 12 ¢6 phé hédp thu
- electron,

6. Cac kim loai chuyén tiép c6 kha nang tao thanh phitc chat. _

C4c nguyén t6 chuyén ti€p con dugc chia thanh cic nguyén 16 ho d, cac nguyén 16
lantan va cic nguyén 16 actini.

Cic nguyén t6 chuyén ti€p ho d 1a nhitng hguyén t6 ma nguyén tir cia ching cé
phan 16p d chua dugc x€p ddy electron. Nguyén t6 ddu tién cha nhém nay 12 scandi Sc
véi cdu hinh electron [Ar}ds®3d’. O 8 nguyen 16 tiép theo (Ti, V, Cr, Mn, Fe, Co, Ni va
Cu) phan 16p d chua ddy dq, thé hién ho#c 12 & nguyeén tir ty do (trir Cu), hoac 12 & dang
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ion (trir Sc). Chin nguyén t6 ndy tao thanh ddy chuyén tiép thir nhdt. Kém (Zn) c6 cdu
hinh [Ar]4s23d'°, di & dang nguyén ti tu do hay ion (Zn®*), phan 16p d cla né déu
duoc x€p ddy electron (dlo), do d6 n6 khong thé hién nhiing tinh chét dac trung cla mot
nguyén t8 chuyén tié€p.

Tir ytri (Y) v6i cdu hinh electron & trang théi co ban [Kr]5524d béat dﬁu day chuyén
tiép thit hai voi 9 nguyén t6 (Y, Zr, Nb. Mo, Tc, Ru, Rh, Pd va Ag), cé phan 16p 4d
chua dugc x€p ddy hodc 12 & nguyén tir tu do (trir Ag), hodc 1a & ion (trir Y), tuong tu
nhu & ddy chuyén ti€p thi nhat.

Néu tiép tuc xét su sip xép electron nhu hai trudng hop trén thi sau nguyén (6
lantan (La : Z = 57) v§i c4u hinh electron [Xel6s%5d’, s& 1a 8 nguyén t6 véi phan 16p 5d
chua duge x€p ddy. Tuy nhién, tinh hinh & day phiic tap hon. Do phan 16p 4f cé nang
lugng thap hon 5d cho nén & 14 nguyén t6 tiép sau La, céc electron dién vao phén lop 4f
cho dén khi phan 16p nay dugc xép ddy & nguyén t8 lutexi (Lu). Trong s6 cdc nguyén t6
nay La va Lu c¢6 phan 16p d chua ddy trong khi céc phan 16p khac déu ddy, nén déng ra
chiing phai dugc x€p vao nhém cic nguyén t6 chuyén ti€p d, 13 nguyén t6 con lai cé
phén 16p f chua dugc x&p ddy sé tao thanh /3 nguyén t6 chuyén tiép f. Tuy nhién, trong
thyc t€, do tinh chat héa hoc ctia Lu va 13 nguyén t6 chuyén ti€p f rat giéng nhau cho
nén nhém 14 nguyén 16 nay dugc goi 1a cdc nguyén t6 lantanit. Mat khic, do sy giéng
nhau vé€ tinh chat h6a hoc cia cidc nguyén t6 lantanit v6i Sc, Y va La (cing 0 nh6ém 3A),
dac biét 1a trong tu nhién, nhém cédc nguyén té Sc, Y, La va cdc lantanit thudng c6
mdt trong ciing mot s6 khodng vat, do d6 17 nguyén t6 nay dugc goi 1a cdc nguyén 1¢&
‘ddt hiém. -

Nguyeén t6 tiép theo lutexi li hafni (Hf), v6i cdu hinh electron [Xe]65 4£'%54d%, m&
d4u cho qui trinh dién eleclron vao phan 16p 5d. Qua trinh nay két thic & Au véi ciu
hinh electron [Xe]ﬁs 4f!45d . 8 nguyén 6 nay tao thanh ddy cdc nguyén 16 ch__uyen tiép
thit ba. | | | | '

Tiép tuc, xem xét theo nguyén tac nhtr vay chung ta s€ lhay ring, ¢ chu ki 7, sau
nguyén 16 actini (Ac) v6i cdu hinh electron [Rn]?s 6d bét déu 1 thori (Th) sé c6 sur
dién electron vao phan 16p 5f, mot tinh hu6ng teong tr nhy tinh hudng da gap ¢ nhém
~ lantanit, dun den su tao thanh ha cdc n[guyen t6 actinit. Tuy nhién, do; st 'khac nhay vé

o nﬁng ’ftre;mg gaﬁa cdc phan 16p 5d va 4f1a T4t bé cho nén, & nguyén tif trurig Kda cling

nhu & cic ion, céc electron trong’ ngnyén tir cda cdc nguyén 18 actinit c6 thé chiém

: hnﬁc 1a' phan mic 4f, hoic 1z phan Thic 5d, hoiic 14 d6ng thdi ca hai phan myc, do d6
sg,r bién déi tinh chdt ciia cdc nguyen td trong nhém actmrt khdc dang ké se yéi trong,
,‘.hhdm lantamt :

Nhir vay, viéc phan tich ciu tao eleétron cho phép nhén ra sy khac nhau giita 2 loa:
nhém nguyén t6 chuyén ti€p chinh. 3 céc nguyén 16 chuyén ue'p nhém d, cic phan i6p
'3d, 4d hay 5d chua dugc xép ddy electron. Mat khic, cdc obitan d dinh huéng trong,
,;;hOng,glan va vuon dai céc thuy ra mat ngoai cua nguyén tir hay ion, do d6 cac electrom
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trén céc obitan ndy chiu anh hudng manh ciia 16p vd ph6i tri, con ban than cic electron
d cling gay 4nh hudng manh lén cic nguyeén tlt va ion xung quanh. N6i cdch khéc, cic
obitan d déng vai trd obitan héa tri, cdn cic electron d déng vai trd electron héa tri,
tham gia truc tiép vao su tao thanh céc lién k&t héa hoc. Nguoc lai, do céc obitan f ndm
kha sau trong 19p vo electron clia nguyén tir hay ion cho nén cic electron ndm trén cic
obitan nay bi chidn manh bdi céc 1dp electron phia ngoai (5s, Sp), va do dé chiing tuong
tic rdt yéu v6i cac nguyén tir va ion xung quanh. N6i céch khac, cdc electron f it tham
gia vao sy tao thanh lién két héa hoc va it dnh hudng dén tinh chat héa hoc cia cic
nguyén t6. Diéu ndy gii thich, chdng han, vi sao tinh chét clia cdc nguyén t6 d4t hiém
rit giéng nhau tuy riang chiing c6 s6 electron & phan 16p f khédc nhau. _

Nhitng phén tich trén cho thdy ring, trong cdc nhém nguyén t6 chuyén ti€p, cic
nguyeén t6 chuyén ti€p nhém d quan trong hon vé phuong dién héa hoc. Nhu sé thiy &
cic phén sau, su tham gia cla cdc obitan d vao su tao thanh lién két héa hoc din dén tao
thanh céc phiic chat v6i s6 phéi tri cao, héa 1ap thé phong phu, c6 tir tinh va quang phé
dic trung, kiéu lién két da dang..., nhiing tinh chat ma dé gii thich ching ngudi ta di
phadi mé rong khuén khé clia cic quan niém cii, phdt trién thém nhimng ly thuyét
moi...Do d6, viéc nghién cdu héa hoc clia cic nguyén t6 chuyén ti€p d da déng gbp rat
-1én vao su phit trién clia Héa hoc. | '

Trong s6 6 dic trung chung clia cdc nguyén t6 chuyén ti€p di néi & trén, 3 dic
trung ddu tién s€ duoc thdy ro khi nghién cifu héa hoc ctia cic nguyén t8 & cic phén tiép
theo. Nhitng co s& 1y thuyét clia céc tinh chat ti va quang phd da dugce trinh bdy ¢ Phdn
I s&€ dugc van dung dé khao sét cu tao va tinh chét clia cdc don chat va hop chat. Con
lai mt}t‘ dic trung la kha nang tao thanh cac phic chdt cha céc nguyén t& chuyén ti€p.
Dy la dic trung quan trong nhat va 1y thi nhat cha héa hoc cdc nguyén 16 chuyén ti€p,
do d6 van dé nay sé dugc xét ngay trong chwong mé& ddu ciia Phan III vé Ho§ hoc cic

.nguyén t6 d va f.

»



Chuong 10
PHUC CHAT CUA CAC KIM LOAI CHUYEN TIEP HO d

10.1. MG PAU

Nhu da nhan xét & trén, mot trong nhitng tinh chét dac trumg cia cdc nguyén td
chuyén ti€p ho d 12 khd ndng tqo thanh phirc chat. Thé gi6i cac phitc chat rat da dang va
. phong phii, do d6 khong thé dua ra mot dinh nghia don gian vé loai hgp chét nay. Khai
niém vé phitc chét s&€ dugc hinh thanh, mé rong va chinh xdc héa dan din trong qud
trinh nghién cfiu d6i twgng nay. Trong trudng hop don gian va dién hinh nh4t c6 thé 14y
cdc hop chat mhu Ti(H,0)s™*, Fe(CN)s" Fe(CO)s, Co(en);”" (en = etylendiamin)
“v.v...1am vi du vé cic phitc chat. D6 ¢6 thé 12 nhitng phan ti trung hoa hay ion (duong
hay &m), trong d6 mét nguyén tir hay ion kim loai d (Fe, Ti>* , Fe 2+, *,..) lien ket

v6i mot s6 phan tir (H,0, CO, en, ...) hay ion (F,-C1, I, CN", ...) véi tu cich la phéi
tir. Céc phén tlr ndy c6 thé t6n tai doc lap trong dung dich, trong mang lu6i tinh thé cia-
-~ chét rén, hay ngay ca ¢ trang théi hoi. S6 lugng céc phitc chdt rat 16n; vai trd cia ching
trong khoa hoc, cong nghé va trong ddi song rat quan trong va rit phong phii. Su hoat
héa cic chdt nén trong qué trinh xic tic déng thé lien quan mat thiét véi qua trinh tao
phiic. Nhiéu qué trinh sinh héa trong co thé ngudi va sinh vat cé su can thiép cla ¢4c
phirc chat; nhiéu hop ch4t hoat dong sinh hoc quan trong trong tr nhién nhu clorophyl,
hemoglobin, vitamin B12... 1a ¢dc phitc chdt. Do dé viéc nghién citu phitc chét ¢é §
nghia quan trong khong nhitng chi- d6i véi khoa hoc ma con véi cudc sOng thyc 1€ clia
' Con nguoi.

102, NHUNG KHAINIEM CO BAN TRONG HOA HQC PHUC CHAT
10 2.1. Mot 56 dinh nghra va khél nlem |

' ‘Khi nhd t¥r tir dung dich NaCl vao mot. Gng nghlém chita dung dich AgNO; ta s&
" thdy xudt hu‘,{n kéttla tring. D6 Ia AgCl khé tan dugc tao thanh theo phan tng:

RSy AgNO; + NaCl - AgCly + NaNO;

Tuy nhién, néu ta thém dung dlCh NH3 vio 6ng nghiém, ta sé thdy ring két tia

~ trong 6ng nghiém tan dén, va két tiia bi€n m4t hoan toan khi thé tich dung dich NH; d3

thém dat dén mot gi6i han xdc dinh. Hi¢n tugng hoa tan AgCl dugc gidi thich bing
phan itng tao phic:

AgCl+ 2NH; - [Ag(NH;),]ICl






