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I. Cach biéu thi mot nguyén tir dé biét dwge cic ciu tir chinh bén ciia m§t nguyén ti.

Nguyén tir dong vi

I.1. Céch biéu thi nguyén tir
bé bict dugc cac hat co ban bén c6 trong nguyén tir (proton, neutron, electron) trong
mot nguyén tur, nguoi ta dung ky hiéu nhu sau:
A
;X
X: ky hiéu nguyén tir ciia nguyén t6 (nhu Na, H, Cl, O, Fe)

Z: s thir tw nguyén tir (bic sé nguyén tir, sb hiéu nguyén ti, s6 dién tich duong hat nhan),
cd Z proton trong nhan, ciing c6 Z electron (dién tir) ngoai nhan (néu khong phai 1a ion),



nguyén t6 X & 6 thir Z trong bang h¢ thong tuan hoan S¢ di Z dugc goi la sd thtr tu
nguyén tur hay bac 5O nguyén tir vi nguoi sap xép cac nguyén to hoa hoc trong bang phan
loai tudn hoan theo chiéu ting dan tri s6 Z. Z con dugc goi 1a s6 hiéu nguyén tir vi can ctr
vao Z ngudi ta biét d6 1a nguyén tir ciia nguyén té nao (sb nhin hiéu, dic hiéu). Z con
duogc goi la s6 dién tich duong hat nhan vi ¢6 Z proton trong nhan va dién tich cua mét
proton 14 dién dwong nho nhat dugc biét hién nay.

A: s6 khdi (s6 khdi luong), co tong s6 A proton va neutron (notron) trong nhan

Do khéi lugng cuia 1 proton, xap xi khéi lugng ciia 1 neutron, xap xi 1 don vi cacbon
(dvC, don vi Cacbon, don vi khdi luong nguyén tr, amu, u, atomic mass unit); khéi
luong electron khong déng ké so voi khdi luong ciia proton va neutron (khéi lwong mot
electron nho hon khéi luong ciia mot proton hay neutron khoang gan 1 840 lan) va
proton, neutron & trong nhan nguyén tir nén, mot cach gan dung, co thé coi khdi luong
ctia nguyén ttr nhu 13 khéi luong ctia nhan nguyén tir va nguyén tir o khéi luong nguyén
trla A dvC (Do d6 co thé can cur vao A ma ¢ thé biét nguyén tir nay nang hay nhe, nén
A duoc goi 1a s6 khdi). Con tong quat, sb kh01 luén ludn 1a mdt sO nguyén duong trong
khi khdi lwong nguyén tir thuong khéng 13 sb nguyén.

1 dvC = 1 don vi Cacbon = 1 u= lamu = 1 don vi khéi lugng nguyén tir = %khéi luong

cla nguyén tir dong vi ’C= ———gam
gy gVl o~ Co02.107

Thi du:

'H (Z=1;A=1): H&06 tht | trong bang hé théng tuan hoan (BHTTH), c6 1 proton, 1
electon, c6 1 dién tich duong hat nhan, khéng c6 neutron (notron), H ¢6 khéi luong nguyén tir
(nguyén tur lugng, nguyén tu khoi) 1a 1 dvC.

1213 Na (Z=11; A =23): Na ¢ 6 tht 23 trong BHTTH, Na c6 11 proton, c6 11 dién tich duong hat
nhan, c¢6 11 electron. Na c6 23 proton va neutron. Na ¢6 23 — 11 = 12 neutron. Na ¢ khdi luong
nguyén tu la 23 dvC.

2 Cl(Z=17; A=35): Cl & 6 thtt 17; 17 proton; 17 dién tich duong hat nhan; 17 electron; 35 —
17 = 18 neutron; khdi lugng nguyén tir ctia nguyén tir Cl nay 1a 35 dvC.

“Na* co 11 proton, c6 10 electron, 12 neutron, ion ;;Na* c¢6 khéi lwong 1a 23 dvC.

1;’ 0% ¢6 8 proton, c6 10 electron, 8 neutron, ion lg 0% c¢6 khoi luong 16 dvC. (Do khéi luong
cua electron khong déng ké so v6i khdi lugng ciia proton, neutron nén c6 thé coi khéi lwong ion
cling bang khoi Iuwgng cuia nguyén tir trong tng).

I.2. Nguyén tir dong vi

Nguyén tr dong vi 1a cac nguyén tir ctia ciing mot nguyén to6 hoa hoc nhung co6 kh01
lwgng khac nhau, cac nguyén tur ddng vi c6 cling 6 thr ty nguyén tir Z nhung khac sb
khoi A, noi cach khac céac nguyén tir dong vi c6 cung s0 proton nhung khac sO neutron
trong nhan. (Cac nguyén tir dong vi c6 cung s6 thir ty nguyén tir Z nén ciing sap & mot 6
trong BPLTH, do d6 cac nguyén ti nay dugc goi la déng vi, cung vi tri).



Thi du:

1H 'H (iD) H (T
Z=1 Z=1 Z=1
A=1 A=2 A=3
1 proton, 0 neutron 1 proton, 1 neutron 1 proton, 2 neutron
1 dvC 2dvC 3d@vC

Trén day 1a ba nguyén tir dong vi cia nguyén t6 Hidro (Hidrogen)
(D: Deuterium, Doteri; T: Tritium, Triti)

7 Cl 7 Cl
Z=17 Z=17
A=35 A =37
17 proton, 18 neutron 17 proton, 20 neutron
35dvC 37 avC

Trén déy 14 hai nguyén tr dong vi cia nguyén t6 Clo (Clor)

Nguyén t6 hoa hoc 13 loai nguyén tir (thr nguyén tir) ma cac nguyén tir cia ciing mot nguyén t6 thi c6 cing s6
thr tu nguyén tir Z.

Con nguyén tir 1a phan nho nhat cia mot nguyén td héa hoc ma con giir duogc tinh chat cia nguyén t do.

Thi dy phan tir H,SO4 dugc tao boi 3 nguyén té hoa hoc (3 loai nguyén tir 13 hidro, luu huynh, oxi), 7 nguyén
tir (2 nguyén tir H, 1 nguyén tu S, 4 nguyén tir O)

C6 92 nguyén t6 hoa hoc trong tu nhién (Z: 1 - 92), va c6 khoang 300 nguyén tir dong vi trong tur
nhién. (C6 khoang 1 000 nguyén tir dong vi nhan tao). Nhu vay trung binh mét nguyén t6 hoa
hoc trong tu nhién c6 khoang 3 nguyén tir dong vi. Khdi luong nguyén tir duoc dung dé tinh toan
trong hoa hoc 14 khdi lugng nguyén tir trung binh ciia cac nguyén tir ddng vi hién dién trong tur
nhién vai ti 1€ xac dinh.

Thi du: Clo (Cl) ¢6 2 nguyén tir dong vi trong tu nhién 1a >Cl (chiém 75% s nguyén tir) va

ol (chiém 25% s6 nguyén tir). Do d6 khéi lugng nguyén tir cia Cl 1a:

— 35(75)+37(25)
Mcl = M céc dong vi ciia Cl = 100

(Lay khdi lugng cua 1375 Cl bang 35; khbi lugng ctia 1377 Cl bang 37 1a 1ay gan dung, con khdi lugng that cia cac dong

~ 35,5

vi nay khong 1 s6 nguyén)
I1. Céu hinh electron ciia nguyén tir

II.1. Dinh nghia

Céu hinh electron (C4u hinh dién tir) cia mot nguyén tir 1a cach sip xép céc electron ctia
nguyén tr ndy trong cac 16p va phan 16p thich hop.

Thi du: Cau hinh electron ctia natri (Na, Z = 11) la:
1s% 257 2p6 3s!



(11 electron cta Natri dugc sip vao 3 16p dién tir, 16p 1, 16p 2 va 16p 3. Lp 1 c6 2 dién ti, 16p 2
co 8 dién tr, 16p 3 c6 1 dién tu. C6 2 dién tur 6 phan 16p s cua 16p 1, ¢6 2 di¢n tr & phan 16p s cua
16p 2, c6 6 dién tir & phan 16p p cta 16p 2, c6 1 dién tr & phan 16p s cua lop thi 3)

Viét cau hinh electron ciia nguyén tir nham muc dich qua d6 co thé biét dugc tinh chat héa hoc
co ban cua nguyén tu, nhu kim loai hay phi kim, c6 tinh khir hay tinh oxi héa, ¢6 hoa tri bao
nhiéu, c6 s6 oxi hoa bao nhiéu,....Pong thdi cin ctr vao cdu hinh electron cua nguyén tu co thé
biét duogc vi tri cia nguyén t6 ciia nguyén tir dé trong bang phén loai tuin hoan (bang hé
thong tuan hoan)

Thi du: Qua cAu hinh electron cua Na trén cho théy Natri ¢6 1 dién tir hoa tri, nén Na la mot kim
loai manh, né ¢ tinh khir manh. Na d& cho dién tir hoa tri nay dé tao ion Na'. Do d6 Na
¢6 hoa tri I, ¢6 s6 oxi hoa bang +1 trong cac hop chét. Natri ¢ 6 thi 11 trong BPLTH,
Natri c6 3 16p dién tir nén Na & chu ky 3, Na & phan nhém chinh nhom I (In).

I1.2. Qui tic Klechkowski

(qui tic nay giup viét cau hinh electron ctia mot nguyen tur)

bién tr dugc sap vao phan 16p c6 mirc nang luong thap nhat truge, khi phan 16p c6 mirc nang
luong thap nhat di ¢ dién tir roi ma con du dién tir thi méi sép tiép dién tr vao phan 16p c6 mirc
nang lugng cao hon;...

Dién tir duoc sip xép vao cac phan 16p nhu thé nao dé nguyén tir ¢6 nang luong thdp nhét (nén nguyén tir s& bén
nhat). Phan 16p nao cé tong tri s0 80 lugng tur chinh n va sO luong tir phu 1 nh6 hon thi s& c6 mirc nang luong thap
hon. Néu cac phan 16p c6 cung téng tri s6 (n + 1) thi phan 16p nao c¢6 sb lwong tir chinh n nho hon s& c6 mirc ning
lwong thap hon. Thidu: Iscé (n+1)=(1+0)=1;2scoO(n+1)=2+0)=2;2pcoé(n+1)=2+1)=3;3d co (n+1)
=@+2)=54pco(n+t)=(@4+1)=555co(nt)=(5+0)=54fcom+)=(4+3)=7. ...Sb luong tir chinh
n chi 16p (tang). S6 luong tir phu 1 chi phan 16p (phy tang).

S6 luong tir 0 1 2 3 4 5 6 7 8
phu (1)
Tén phén 16p S p d f g h i j k
(phu tang)

Trong mdt phan 16p cé chira cac obitan (orbital, van dao). S6 dién tir toi da trong mot obitan 13 2,
ky higula TN hay T{ @

Phan 16p s c6 1 obitan, phan 16p p c6 3 obitan, phan 16p d c6 5 obitan, phéan 16p f cd 7 obitan,
phén 16p g c6 9 obitan,...

Téng quat 16p dién tir thi n s& c6 n phan 16p. Thi du ¢ 16p 1 (16p K) chi ¢6 1 phan 16p, d6 1a
phan 16p s. Phan 16p s ¢6 1 obitan nén phén 16p s chira tdi da 2 dién tir; Lop 2 (16p L) ¢6 2 phan
16p, d6 13 phan 16p s va phan 16p p. Phan 16p p c¢6 3 obitan nén phén 16p p chira toi da 6 dién tu;
Lop thtr 3 (16p M) c6 3 phéan 16p, d6 1a cac phan 16p: s, p va d. Phan 16p d c6 5 obitan nén phan
16p d chura téi da 10 dién tir; Lop dién tir thi 4 (16p N) ¢6 4 phan 16p, d6 1a cac phan 16p: s, p, d
va f. Phan 16p f c¢6 7 obitan nén phan 16p f chira t6i da 14 dién tir. Lop dién tir thir 5 (16p O) s& ¢6
5 phén 16p, d6 1a cac phan 16p: s, p, d, f va g; Lop dién tir thir 6 (16p P) s€ co 6 phan lop, do la
cac phan 16p: s, p, d, f, g va h; Lop thir 7 (16p Q) s€ c6 7 phan 16p... Tuy nhién trong thuc té, sb
nguyén t6 dugc blét khong nhiéu, Z khong 16n, sd dién tur khong nhiéu nén chwa du dién tir dé
sap xép vao cac phan 16p g, h, i, j... ma hién chi méi can cac phan 16p s, p, d va f.



Khi viét 1s* (doc 14 “mét s hai) thi hiéu 1a c6 2 dién tir & phan 16p s cia 16p thi nhét (sé 1 chi
thir tu cua 16p dién ti, chit s chi phan 16p, con s6 2 viét bén trén phia phai cta s cho biét s6 dién
tir c6 mit trong phan 16p); Khi viét 2p° (doc 13 “hai p ndm”) hiéu 1 c¢6 5 dién tir & phan 16p p cua
16p thir hai; khi viét 3d° (doc 14 “3 d 8”) hiéu 1a ¢6 8 dién tir & phan 16p d ctia 16p thir ba; Khi viét

4f'? (doc 1a “bén £ mudi hai”) hidu 1a c¢6 12 dién tir & phan 16p f cua 16p 4...

Phan 16p S p d f g h

S obitan trong phén 16p 1 3 5 7 9 11
S6 dién tir t6i da trong phan 16p | 2 6 10 | 14 | 18 | 22
S6 tha | Tén 16p Tén phan 16p S6 S6 dién tir
tu 1op obitan
dién tir (orbital)

1 K Is 1 2

2 L 2s; 2p 4 8

3 M 3s; 3p; 3d 9 18

4 N 4s; 4p; 4d; 4f 16 32

5 (@) S5s; 5p; 5d; 5f; 5g 25 50

n n’ 2n’

Nhu vdy 16p dién tir thi n s& co n” obitan va 2n* dién tir.
Gian do cach nhé sau day gitp biét thir ty muc nang lugng tang dan cua cac phan 16p.

S ...
9d 9f 9g 9h 9i 9j 9k
8f 8g 8h 8i §;
7g Th Ti
6h
n+l1=9
+1=8

n+l=6

Thir ty muc ning luong ting dan cac phan 16p nhur sau: 1s < 2s <2p <3s <3p <4s<3d <4p <
58 <4d <5p<b6s<4f<5d<6p<Ts<5f<6d<Tp<8s<5g<6f<7d<8p<9s<6g<Tf<8d

Trir mot s6 truong hop dic biét [nhu cac nguyén t6 Cr (Z =24), Cu (Z =29), Zn (Z = 30), Mo (Z
=42), Ag(Z=47), Au(Z=179), ...], hau hét cau hinh electron cua cac nguyén t6 hoa hoc dugc
viet theo thur tu tdng dan mirc nang lugng nhu gian do cach nhd trén.



Thi du: Viét cAu hinh electron cua céac nguyén t6 sau day: H, He, Li, Be, B, C, N, O, F, Ne, Na,
Mg, Al, Si, P, S, Cl, Ar, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Se,
Br, Kr, Rb, Sr, Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, In, Sn, Sb, Te, I, Xe.

Cho biét:

Nguyén |H | He |Li |[Be /B |C INJO|F |Ne |Na |Mg| Al |Si |P S Cl | Ar
t0

Z 1 |2 3 14 |5 6 |7 (1819 10 |11 |12 |13 |14 |15 |16 |17 |18

Nguyén | K | Ca | Sc |Ti |V | Cr |Mn |Fe | Co | Ni |[Cu |Zn |Ga | Ge | As | Se | Br
t0

Y4 19120 |21 [22 2324 [25 |26 |27 |28 |29 [30 |31 |32 |33 3435

Nguyén | Kr |Rb | Sr | Y |Zr |Nb |Mo|Tc |Ru [Rh |Pd |Ag |Cd [In | Sn |Sb | Te
to

Z 36 |37 |38 |39 [40 |41 [42 |43 |44 |45 |46 |47 |48 |49 |50 |51 |52

Nguyén t6 1 Xe

Z 53 54
HZ=1): 1s'
He (Z=2): 1s’

Li(Z=3): 1s*2s'

Be (Z=4): 15?25’

B(Z=5): 1s*2s°2p'

C(Z=6): 1s°2s*2p*

N@Z=7): 1s*2s*2p°

0((Z=28): 1s*2s°2p*

F(Z=9): 1s*28*2p’

Ne (Z = 10): 1s* 25 2p°

Na (Z = 11): 1s* 2s* 2p°® 3s' hay [Ne] 3s'

Mg (Z = 12): 1s* 25 2p° 35

Al(Z=13): 1s*2s*2p° 3s* 3p' hay [Ne] 3s*3p'

Si(Z=14): 1s*2s*2p° 35 3p

P(Z=15): 1s*2s*2p°®3s’ 3p°

S(z=16): 1s*2s*2p°3s* 3p*

Cl(Z=17): 1s*2s* 2p° 3s* 3p°

Ar (Z=18): 1s*2s* 2p° 3s? 3p°

K (Z=19): 1s*2s*2p°®3s® 3p° 4s'

Ca (Z = 20): 1s* 25® 2p° 3s? 3p° 4s* hay [Ar] 45

Sc (Z=21): 1s*2s% 2p°®3s® 3p°® 4s* 3d" hay: 1s” 2s” 2p° 3s? 3p° 3d' 47

Ti (Z=22): 1s®2s*2p°®3s?3p®4s? 3d> hay: 1s® 25 2p°® 3s 3p°® 3d? 4s” hay [Ar]3d* 4s°

V (Z=23): 1s®2s*2p° 3s? 3p° 45 3d°

Cr (Z = 24): 1s” 2s* 2p° 3s” 3p° 4s' 3d° (thay vi 45’ 3d*. 3d°, d ban béio hoa dién tir, bén, nén chu hinh
electron cua Crom trai vdi qui tac Klechkovski. Piéu nay chung to
céu hinh 4s' 3d° bén hon 4s” 3d*, hay ning luong 4s' 3d’ thip hon
4% 3d%)

Mn (Z = 25): 1s* 25> 2p°® 35 3p° 4s” 3d°

Fe (Z=26): 1s*2s* 2p° 3s* 3p° 4s? 3d°

Co (Z=27): 1s*2s* 2p° 3s? 3p° 4s? 3d’

Ni (Z=28): 1s*2s* 2p°® 35 3p° 4% 3d°



Cu (Z=29):

Zn (Z = 30):
Ga(Z=31):
Ge (Z=32):

As (Z=33):
Se (Z =34):
Br (Z = 35):

Kr (Z =36)):
Rb (Z =37):
Sr (Z = 38):
Y (Z=139):
Zr (Z =40):
Nb (Z=41):
Mo (Z = 42):
Tc (Z=43):
Ru (Z = 44):
Rh (Z =45):
Pd (Z = 46):
Ag (Z=47):
Cd (Z=48):
In (Z = 49):
Sn (Z =50):
Sb (Z =51):
Te (Z=52):
[(Z=153):
Xe (Z =54):

1s% 25 2p°® 3s% 3p° 4s' 3d"

1s% 2% 2p° 3s? 3p° 4s” 3d"°
1s% 25® 2p° 3s? 3p° 45 3d'% 4p' hay: 1s? 2s% 2p° 35 3p°® 3d'" 4s% 4p'
1s% 287 2p° 357 3p° 4s” 3d'° 4p*
1s% 2s* 2p° 3s? 3p° 4s% 3d'? 4p’
1s% 2% 2p° 3s? 3p° 4s” 3d'° 4p*
1s% 2s% 2p° 3s? 3p° 4s* 3d'? 4p’
1s% 2% 2p° 3s? 3p° 4s” 3d'° 4p°
1s% 25® 2p° 3s? 3p° 4s” 3d'% 4p° 5s'  hay [Kr] 5s'
hay [Kr] 5s°
1s% 25% 2p° 3s? 3p° 4s” 3d'? 4p° 5s% 4d' hay [Kr]4d' 55>
1s% 287 2p° 357 3p° 4s” 3d'° 4p° 557 4d”
1s% 2s® 2p° 3s? 3p° 4s” 3d'? 4p° 557 4d°
1s% 2% 2p° 35 3p° 4s” 3d'° 4p° 5s' 4d° (thay vi: 55> 4", do d° ban bdo hoa, bén)
1s% 25 2p° 3s? 3p° 4s” 3d'? 4p° 557 4d°
1s% 287 2p° 3s? 3p° 4s” 3d'° 4p°® 557 4d°
1s% 2s® 2p° 3s? 3p° 4s” 3d"* 4p° 557 4d’
1s? 287 2p° 3s? 3p° 45 3d'° 4p° 557 4d°
1s% 25® 2p° 3s? 3p° 4s” 3d'? 4p° 55" 4d" (thay vi: 55° 4d)
1s? 2s% 2p° 35 3p° 4s” 3d'° 4p° 557 4d"°

1s% 2% 2p° 3s? 3p° 4s” 3d'° 4p° 5s7

1s? 2s* 2p° 35 3p° 4s? 3d'* 4p° 5s% 44" 5p!

1s? 287 2p° 357 3p° 4s” 3d'° 4p° 557 4d'? 5p?

1s% 25® 2p° 3s? 3p° 4s” 3d'? 4p° 557 4d'° 5p°

1s% 287 2p° 357 3p° 4s” 3d'° 4p° 5% 4d'? 5p*
1s% 2s% 2p° 3s? 3p° 4s” 3d'? 4p° 557 4d'? 5p°
1s* 287 2p°® 3s% 3p° 4s” 3d' 4p° 557 4d'° 5p°

IL.3. Qui tic Hund (Sy phan bd dién tir vao obitan, orbital, vin dao)

Pién tir dugc phan bd vao obitan nhu thé nao dé co tong s6 spin cao nhit (T4t ca cac obitan cta
cung mdt phan 16p da chira mot dién tir c6 mili tén hudng 1én roi ma con du dién tu, thi dién tur
thir nhi mé&i dugc sip vao cing mot obitan v6i mili tén hudng xudng)

Chu y 1a phén 16p s chi c¢6 1 obitan; Phan 16p p c6 3 obitan; Phan 16p d chira ¢6 5 obitan; phan
16p f c6 7 obitan. Moi obitan chira toi 2 dién tir v4i spin n
chiéu nhau trong mot 6 vudng hay mot vong tron, T hay

Thi du:
Hay cho biét sy phan bd dién tir vao obitan nguyén tir ciia cic nguyén t6 sau day: C, N, O, F, Na,

Mg, Al, Si, P, S, Cl, K, Ca, Cr, Mn, Fe, Cu, Zn, Br.

uoc chiéu nhau (hai miii tén nguoc

%

)

O

(thay vi: 4s” 3d°. 3d", d bdo hoa dién tir, bén, nén cau hinh dién tir
cua Cu khong theo dung qui tac Klechkovski)

Cho biét :
Nt6|C [N |O |F |[Na|Mg]|AI]|Si Cl Ca|Cr|Mn|Fe|Cul|Zn|Br
z |6 |7 |8 Jo J1r |12 13[14]15]16]17]19]20 2425 [26]29]30]35

Ta viét cau hinh electron theo qui tac Klechkovski trude roi dua vao cau hinh electron va qui tac

Hund dé€ phan bo dién tir vao céc obitan sau.




C : 1s® 2s* 2p> = Su phan bd dién tir vao obitan: | T3] || | T[T

N : 1s® 25 2p’ = Su phan b dién tir vao obitan: | T [TV] [ T[T |1
Is 2s 2p

O : 1s” 28” 2p* = Sy phén b dién tir vao obitan: [T [T] [T T] 7T
Is 2s 2p

F : 1s” 25> 2p° = Su phén bd dién tir vao obitan: [T] [TV [TV [TY T
Is 2s 2p

Ne : 1s? 2s* 2p® = Su phén bé dién tir vao obitan: [T| [TV NITY T
Is 2s 2p

Na: 1s® 2s® 2p° 3s' = Su phan bd dién tir vao obitan: | TV [TV [TV [T
Is 2s 2p 3s

Cr: 1s* 28 2p°® 3s? 3p°® 4s' 3d° = Su phan bé dién tir vao obitan:

N I NN (NN NN I T
Is 2s 2p 3s 3p 3d 4s

Chu y

C.1. Khi viét ciu hinh electron ciia mt ion (nhat 1a jon dwong) thi ta nén viét cu hinh dién tur
cua nguyén tu tuong img trudc, sau d6 maoi viét cdu hinh electron cta ion, cha ¥ 14 su mat
dién tur dé tao ion duong ng voi su mat dién tr & 16p ngoai cung (16p hoa tri, 16p c6 tri sb
16n nhit trong cau hinh electron)

, ¥4 A 1 5 O A 2+ 3+ 2+ + 2+
Thi du: Viét cau hinh electron cua cac ion sau day: Fe™', Fe”, Mn", Cu’, Zn"".

Fe (Z = 26): 1s*2s*2p®3s? 3p°® 4s? 3d°
Fe™™ (24 dién tu): 1s® 25 2p°® 3s* 3p® 3d° (mét 2 ¢ & 16p ngoai cing, 16p 6 tri s6 16n nhét trong cu
hinh electron, 16p 4, & 4s°, chir khong phai ¢ 16p 3, 3d°)
Fe*™ (23 e): 152287 2p°®35? 3p° 3d°
Néu viét truc tiép cAu hinh electron cua Fe’™ (23 ¢7) thuong viét 1a:
1s%2s% 2p°® 35> 3p° 4s> 3d’ (cau hinh electron nay sai)

Mn (Z =25) (25 ¢): 1s*2s*2p®3s* 3p°4s” 3d°
Mn®" (23 ¢): 1s*2s*2p°®3s? 3p®3d°

Cu (Z=29): 1s*2s*2p°3s? 3p° 4s' 3d"
Cu® (27 dién tur): 1s°2s° 2p° 3s” 3p° 3d’



S (Z = 16): 1s* 25> 2p°® 35 3p*
S*” (18 electron): 1s* 2s* 2p° 3s” 3p°

C.2. SO thwr tw nguyén tir Z (S hiéu nguyén tir, S6 dién tich hat nhan, Bac sd nguy¢n tur) cua
mot nguyén td cho biét co Z proton c6 trong nhan nguyén tir, n6 cing bang s dién tir &
ngoai nhan (néu khong 1a ion), cho biét nguyén t6 hoa hoc & & thir Z trong bang hé thong
tuan hoan (bang phan loai tudn hoan).

Thi du: Na (Natri, Z =11) nhu vady Na ¢ 6 tha 11 trong béqg hé théng tuan hoan; Fe (Sét, Z
= 26) nhu vay Fe ¢ 0 thir 26 trong bang hé thong tuan hoan.

C.3. Tri s0 16p 16m nhat trong ciu hinh electron ciia mét nguyén tir cho blet chu ky cua nguyén
t6 nay trong bang hé¢ thong tuan hoan. Thir tu cua chu ky bang tri s 16p dién tir 1on nhét
trong cau hinh electron.

Thi du:

Fe (Z = 26) c6 ciu hinh electron 1 1s? 2s* 2p°® 3s% 3p° 4s> 3d° nhu véy Fe & 6 thtr 26, chu ky
4.

Cl(Z=17) c6 céu hinh electron 1a: 1s* 2s* 2p° 3s* 3p> nhu vy Cl ¢ 6 thir 17, chu ky 3.

C.4. Nguyén t6 thudc phan nhém chinh (cot A) 1a cic nguyén t6 ma ciu hinh electron ctia
ching khéng c6 dién tir d, f hodc néu c6 d, f thi d, f dd bdo hoa dién tu, d'°, £'* (trir cac
nguyén t6 thudc phan nhém phu IB, 1IB). Véi nguyén t6 thude phan nhom chinh, sé dién tir
¢ 16p ngoai cung cho biét thtr tw cta phan nhom chinh. Thir tu cua phan nhém chinh bang
téng sd dién tir & 16p dién tir ngoai cting (16p co tri s6 16n nhét trong céu hinh electron)

ns': TA (n: 16p ngoai cung, 16p c6 tri sé 16n nhit trong cu hinh electron)
ns’: IIA
ns np IITA

2
2

ns’ np3. VA

ns’ np4. VIA

ns’ np VIIA

ns® np®: VIIIA (Nhom khi hiém, khi tro, con goi 1a nhom 0, & cudi mdi chu ky)

Thi du: )

Cl (Clor, Clo, Z = 17) ¢6 c4u hinh electron 1a: 1s* 2s* 2p°® 3s* 3p° nhu vay Cl ¢ 6 thu 17,

chu ky 3, phan nhém chinh nhém VII (hay VIIA).

Ge (Germanium, Gemani, Z = 32) ¢6 c4u hinh electron la: 1s* 2s* 2p° 3s* 3p°® 4s* 3d'? 4p*
nhu vay Ge ¢ 6 thir 32, chu ky 4, phan nhém chinh nhom IV (IVA).

I (Iod, Tot, Z = 53) ¢6 ciu hinh electron la: 1s® 2s® 2p° 3s? 3p° 4s” 3d'? 4p°® 5s% 4d'° 5p° nhu
vay I ¢ 6 thu 53, chu ky 5, phan nhém chinh nhoém VII hay VIIA.

C.5. Nguyén to thudc phan nhém phu (hay cot B) 1a cac nguyén t6 ma cu hinh electron cta
chung c6 chira dién tur d hay f chua du (dl “7 f 7 1), trir c4c nguyén t6 thudc phan nhom
phu nhom I'va IT (IB, IIB). V61 nguyén tb thuoc phéan nhom phu (c6t B), thuong can cir vao
tong s6 dién tir & phan 16p s ngodi ciing véi sb dién tir & phan 16p d ké bén trong, dé xac



C.6.

dinh phén nhom phy. Thir tr phan nhom phy thuong bang téng sé dién tir s ngodi cling va
dién tr d 6 16p ke bén trong.

(n— l)dlo ns': IB (n: 16p 16n nhét trong cu hinh electron)
(n—1)d" ns*: 1B

(n—1)d' ns*: I1IB

(n— 1)d? ns*: IVB

(n— 1)d’ ns*: VB

(n— 1)d* ns? hodc (n — 1)d’ ns': VIB

(n— 1)d° ns*: VIIB

(n—1)d° ns*; (n— 1)d’ ns*; (n— 1)d*ns*>  VIIIB (G phan nhém
phu nhém VIII ¢6 bd ba nguyén t6)

Thi du:
Fe (Z = 26) c6 CH e la: 1s* 25> 2p°® 3s? 3p°® 45> 3d° nhu vy Fe & 6 tht 26, chu ky 4, phan
nhom phu nhém VIII (hay VIIIB).

V (Vanadium, Vanadi, Z = 23) ¢6 CH e 1a: 15> 2s” 2p° 3s” 3p° 4s* 3d° nhu vay V & 6 thi 23,
chu ky 4, phan nhém phu nhém V (VB).

Cu (Pdng, Z =29) ¢6 CH e 1a: 1s* 2s” 2p°® 3s? 3p°® 4s' 3d"" nhu vay Cu ¢ 6 thir 29, chu ky 4,
phan nhém phu nhom I (IB).

Zn (K&m, Z = 30) c¢6 CH e 1a: 1s* 25> 2p° 3s* 3p° 4s” 3d'® nhu vay Zn & 6 tht 30, chu ky 4,
phan nhom phu nhém II (1IB).

Pd (Paladium, Paladi, Z = 46) c6 CH e 1a: 1s* 2s* 2p° 3s? 3p°® 4s” 3d'? 4p° 55 4d® nhu vay
Pd & 6 thtr 46, chu ky 5, phan nhém phu nhom VIII (VIIIB).

Céc nguyén tb ma co sd dién tir & 16p ngoai ciing (16p ¢6 tri s6 16n nhét trong cdu hinh
electron, 16p hoa tri) 1, 2 hay 3 dién tir, thi d6 1a cac kim loai (trir H, He). Do d6 tat ca cac
nguyén td thudc phan nhém phu (cot B, ¢6 1, 2 dién tir ngoai cung) déu 1a cac kim loai.
Kim loai c6 tinh khir, chiing dé& cho 1, 2 hay 3 dién tr ngoai cing dé tao cac ion duong
tuong Ung. S6 dién tir duge cho nhu thé nao dé ion duong thu dugc co cAu hinh dién tu
bén, thuong gip 1a cu hinh 8 dién tir ngoai cung, giéng khi tro (khi hiém) gan né trong
BPLTH.

Thi du:

Na (Natri, Natrium, Z = 11), CH e ctia Na la: 1s® 2s* 2p° 3s'. Nhu vy Natri ¢ 6 ther 11, chu
ky 3, phan nhém chinh nhom I (IA) trong BPLTH. Na ¢6 1 dién tir & 16p dién tr ngoai cung
nén Na la mot kim loai. Na dé cho dién ttr hoa tri ndy dé tao ion Na* (Ion Na* ¢6 8 dién tur
ngoai cung, gidng ciu hinh dién tir ciia khi tro Ne gan né trong BPLTH). Do d6 Na la mot
kim loai manh, n6 c6 tinh khtr manh, né c6 hoa tri I va sé oxi hoa +1 trong cac hop chat.

Ca (Canxi, Calcium, Z = 20) c6 CH e 1a: 1s* 2s” 2p°® 35 3p° 4s”. Nhu vy Ca 6 6 thr 20, chu
ky 4, phan nhém chinh nhom II (ITIA) trong BPLTH. Ca ¢6 2 dién tir ngoai cung nén Ca la
mot kim loai, Ca c6 tinh khir manh, n6 dé& cho 2 dién tir hoa tri ndy dé tao ion Ca®". Ton
Ca®" c6 8 dién tir ngoai ciing, giéng céu hinh dién tir cia khi tro Ar (Argon, Z = 18) gan no
trong BPLTH. Do d6 Ca ¢6 hoa trj II, ¢6 sb oxi hoa +2 trong cac hop chat.



Mn (Mangan, Z = 25) ¢6 CH e 1a:1s* 2s* 2p® 3s* 3p® 4s? 3d°. Mn & 6 thir 25, chu ky 4, phan
nhém phu nhém VII (VIIB) trong BPLTH. Mn ¢6 2 dién tir & 16p dién tir ngoai cing (4s”)
nén Mn 12 mot kim loai, no c6 tinh khir. Mn dé cho 2 dién tur nay dé tao ion Mn*" (Mn2+
cAu hinh dién ttr d ban bio hoa, 3d° , nén Mn** kh4 bén, cac hop chét c6 hoa trj cao ctia Mn
nhu Mn (VII), Mn (VI), Mn (IV) nhu KMnO4, K;MnOy4, MnO; c6 tinh oxi hoa, trong moi
truomg axit (H"), ching d& bi khir tao hop chit cia Mn ¢6 héa tri IT (mubi Mn”")).

C.7. Cac nguyén t6 co sb dién tir ngoai cing 1a 7, 6, 5 hay 4 thuong 1a cac phi kim (khong kim
loai). Pay 1a cac nguyén td ¢ cac chu ky dau cua cac phan nhom chinh nhom VIIA, VIA,
VA, IVA (gdbm F, Cl, Br, I, O, S, N, P, C, Si). Cac phi kim ¢ tinh oxi hoa, chung dé nhan
thém 1, 2, 3 dién tur de tao cac ion 4m tuong Gng. S6 dién tir nhan thém vao nhu thé nao dé
ion am thu duoc c6 cau hinh dién tir bén, thuong 1a 8 dién tir ngoai cing, gidng cau hinh
dién tir khi tro gan no trong BPLTH.

Thi du:

O (Oxi, Oxigen, Z = 8) c6 CH ¢ 1a: 1s* 2s” 2p*. Nhu vay O & 6 th 8, chu ky 2, phan nhém
chinh nhém VI (VIA). O ¢6 6 dién tir ngodi ciing nén O 1a mot phi kim. O dé nhan 2 dién
tir tao ion O~ (ion nay co 8 dién tr ngoai cung, gidng khi tro Ne gin né trong BPLTH). Do
d6 O c6 tinh oxi hoa, n6 c¢6 hoa tri II, ¢6 sd oxi héa thuong gip 1a —2 trong cac hop chat

Cl (Clo, Clor, Z = 17) ¢6 CH e la: 1s* 2s* 2p°® 3s® 3p°. Nhu vay Cl ¢ 6 thir 17, chu ky 3,
phan nhém chinh nhém VII (VIIA). Cl ¢ 7 dién tr ngoai cung nén Cl la mot phi kim. Cl
d‘é nhan thém 1 dién tir dé tao ion CI™ (ion nay co6 8 dién tir ngoai cung, gidng khi tro Ar
gan n6 trong BPLTH). Do d6 Cl 1a mét phi kim manh, né ¢6 tinh oxi héa manh, n6 cé hoa
tri I, c6 s6 oxi hoa —1 thudng gip trong cac hop chat.

C.8. H (hidrogen, Hidro, Z = 1) tuy ¢6 1 dién tir hoa tri nhung n6 la moét phi kim. Cac nguyén t6
ap cudi va cudi ciia cac phan nhém chinh VIA, VA, IVA (nhu Po, Sb, Bi, Sn, Pb...) tuy
6 6, 5, 4 dién tir ngoai cung nhung 13 cac kim loai (Do & 4p cudi va cubi phan nhom, ban
kinh nguyén tir 16n, xa nhan, kho nhan thém di¢n tr vao, nguoc lai, do xa nhan nén dién tu
ngoai cung it dugc nhan gitr chit ché, nén dé bi mét, thé hién tinh kim loai).



I1I.

Vién toc phan éng

Van tbc phan tng la mot dai luong cho biét sy nhanh hay cham ctia mot phan ng.

C6 nhiing phan ng xay ra rat nhanh nhu sy trung hoa gitta mot axit (acid) va bazo (baz,
base) manh, sy nd ciia thudc sung, nhung ciing c6 nhiing phan mg xay ra rat cham nhu
phan este — hoa gitra mgt axit hitu co va ruou, sy an mon hoa hoc cua mét miéng kim loai
sat khi dé ngoai khi quyén.

Van toc phan tmg duge cin cir vao luong mét di ctia tic chét hay lwong thu duogc ciia san
pham trong mot don vi thoi gian. V6i phan tmg xay ra trong dung dich (long) hay gitra cac
chat khi, van téc phan tng thuong dugc can cir vao d6 giam nong dd tac chat (mol/lit) hay
d6 ting ndng do ctia san pham trong mot don vi thoi gian.

Thi du v6i phan img: mA(dd) + nB(dd) — pC(dd) + qD(dd) thi van téc phan ung
theo ly thuyeét la:

_1d[A]_ 1d[B]_ 1d[C]_1d[D]
m dt n dt p dt g dt

Van tdc phan tng bang trir dao ham ctia ndng do tic chat theo thoi gian hay bang dao ham cua nong d6 san
pham theo thoi gian. Thém dau trir (—) d€ van toc phan tng c6 tri so6 duong; Chia cho cac h¢ so twong tng dé
van toc phan ung tinh theo bat ky chat nao (san pham ciing nhu tic chat) déu giong nhau.

Vé phuong dién thuc nghi¢m, biéu thic van toc phan ung dugc thiét 1ap dya vao thuc
nghiém.

Véiphantng: A + B —— San phdm

Biéu thtic ctia van tdc phan Gmg 1a: | v =k[A]"[B]"

Trong d6: v:la van toc (tbc d6) phan tmg

k: 1a hang s6 van tdc phan tng (hang s6 toc do phan tmng), k phy thudc vao ban
chat phan mg va nhiét 6, k khong phu thoc vao nong do cac chat.

m, n 1a cac sd thuc, dugc suy ra tir thuc nghiém. Ngudi ta ndi phan tng nay c6
bac m (bac riéng phan m) theo tac chit A; bac n (bic riéng phan n) theo tac
chat B, va phan tmg c6 bac téng quat (bac toan phan) 1a (m + n). Cha y 1a
cac bac phan ing m, n trén dugc xac dinh dwa vao thuc nghiém, chir khong
phai dya vao hé sd dung truéec mdi tac chat. Chi khi nao phan img cho la
phan ng don gian, nghia la chi xdy ra mét giai doan, thi béc riéng phan mdi
tac chat bang hé s nguyén tdi gian ding trude mdi tac chat.

Thi du: V6i phan ung trén, néu ta gilr nong d6 chat B khong ddi, ta tang ndéng do chat A
1én 2 1an thi thdy véan toc ting 1én 2 lan, hay khi 1am giam ndng d6 mot nira thi
vén toe phan ng giam mét nira. Nhu vay phan tng c6 béc 1 theo tac chat A. Con
néu gilt nong d6 B 1én 2 lan thi thay van téc phan g tang 4 lan hay néu lam
giam ndng do B 3 1an thi thiy van téc phan giam 9 1an. Nhu vy phan tng c6 bac



2 theo tac chat B. Do dé biéu thuc van toc phéan g s& 1a: v = k[A] [B] Phan ung
c6 bac toan phan 1a 1 + 2 = 3. Qua thi du nay cho thiy bic phan @ing dwoc xac
dinh tir thwe nghiém.

Tt biéu thire v = k[A]™[B]" cling cho blet khi nhiét 6 T thyc hién phan tng ting thi hang
s6 van toc k phan tmg tang, nén van tbc v phan tmg tang; Nhiét do thuc hién phan tmg
giam thi k giam nén van téc v phan tmg giam. Do ¢6 muén lam ting van toc phan Ung thi
thue hién phan tng & nhiét d6 cao (nhu dun ndng trén ngon lira), con mudn giam van tdc
phan tg thi thyc hién phan tng & nhiét d6 thap (nhu lam lanh phan tmg trong chau nudc
d4). Piéu nay giai thich thuyét va cham cta phan tng hoa hoc. Khi nhiét do tang thi 1am
gia ting chuyén dong ciia cic phén tir tic chat trong hé phan mg nén dé ¢ sy va cham
(dung cham) cac phan tir tic chit va do d6 khién phan tmg xay ra nhanh hon. Khi ha nhiét
d6 phan tng thi cac phén tur chuyén dong cham va do d6 it co su va cham gitra cac phan tur
tac chat nén phan u ing xay ra chdm. Cung nhu khi ndng do tic chit cao thi su va cham giira
cac phan tu tac chat xay ra véi xac suat cao hon va do d6 phan tng xay ra nhanh; con khi
lam giam ndng do tac chat thi xac suit va cham gitra cac phan tir tic chit nho nén van toc
phéan ung nho (phan tmg cham).

Chi khi nao phan tmg xdy ra mot giai doan duy nhat (phan ng don gian) thi béc phan tng
méi bang cac hé s0 nguyén ti gian dimg trudc mdi tac chat. Khi theo ddi phan tmg (co ché
phan (mg), thi mdi giai doan 12 mot phan ing don gian. Dé don gian, trong sach hoéa hoc &
phd théng, coi cac phan ung nhu 1a cac phan Gmg don gian, mot giai doan, do do nguoi ta
thuong dua vao cac hé sé nguyén nho nhat nay dé viét biéu thirc van tdc phan tmg.

Thi du:

Sau day la biéu thirc van téc phan tng ctia mot sb phan tng sau (gia st cac phan tmg nay
déu la cac phan tng don gidn, xdy ra mot giai doan):

a) 2SO, + O, ——> 2S0; v =k[SO,]/[0,]

b) N, + 3H, —> 2NH; v = k[NJ[H,J’

c) Hak) + I(h) —— 2HI(k) v = k[H2][I2]



IV. Can bang héa hoc
IV.1. Dinh nghia

Can bang hoa hoc 1a su can bang giita tic chat voi san phdm trong mot phan tng can
bang (phan trng thuan nghich).

Mot phan Gmg hoa hoc can bing hay phan tng thuin nghich 1a mot phan tmg xay ra dugc
theo hai chiéu ngugc nhau trong cung mét dicu kién.

Thi du: phéan tmg este hoa giira axit axetic véi ruou etylic dé tao etyl axetat va nudc 1a mot
phan tng thuan nghich hay can bang:

H,S0,(d); ¢
CH;COOH + CHsCH0H =222@ e CH,cOOCH,CH; + H,0

Axit axetic Rudu etylic Etyl axetat Nudc

Phan tmg cin bang xay ra khong hoan toan vi sau khi phan tng khéng nhing thu dugc san
pham ma con hién dién ca cac tac chat. Thi du v6i phan este hoa trén néu dem tron 1 mol
axit axetic véi 1 mol ruou etylic thi sau khi phan tmg xong (lic dat trang thai can bang),
nguoi ta thu duge 2/3 mol etyl axetat, 2/3 mol nude va 1/3 mol axit axetic, 1/3 mol rugu
etylic.

Mot phan g céan bang dwoc goi la dat trang thai can bang (coi nhu phan tmg xong) khi
luong cac chat trong phan tng (tac chat 1an san pham) khong thay d6i theo thoi gian. Liic
nay van toc phan tng thuan va van tbc phan tmg nghich bang nhau. Luc bay gio, trong
cing mot don vi thoi gian, néu co bao nhiéu luong tac chat bi mat di do xay ra phan tng
thuan thi ciing c6 by nhiéu luong tac chit nay dugc tao tro lai do xay ra phan ung nghich.
Nhu vy khi phan tmg dat trang thai cn bang (coi nhu phan Gmg xong) van c6 phan ung
thuan va phan tmg nghich xay ra, nhung do van tdc ctia hai phan tng thuan va nghich bang
nhau nén lugng cc chat trong phan tng khong d6i. Do d6 can bang hoa hoc duoc coi 1a
cin bang dong.

IV.2. Nguyén Iy chuyén dich cAn biang (Nguyén 1y Le Chatelier)
“Can bang s& dich chuyén theo chiéu chéng lai yéu t6 1am x4o tron can bang.”

Cu the:

- Khi lam tang néng d6 ctia mot chat trong phan tng (nhu thém chat nay vao h¢ phan
ng) thi cén bang s& dich chuyén theo chiéu lam ha nong d6 chat nay xuong, tuc 1a
chiéu chat nay tham gia phan ung, Con khi 1am ha ndng d6 cua mot chat trong phan
ng (nhu lay chat nay ra khoi méi truong phan Gmg) thi can bang s& dich chuyén theo
chiéu 1am tang nong do chit nay 1én, tic 1a thién vé chiéu tao ra chét nay. Nhu vay khi
thém mot chit cua phan Gmg vao moi truong phan Gmg thi cin bang dich chuyén theo
chiéu chit nay tham gia phan tmg. Con khi ldy mot chat ciia phan img ra khoi moi
truong phan ng thi phan tmg s€ dich chuyen theo chiéu tao ra thém chat nay.

- Khi tang ap suat thi can bang dich chuyén theo chiéu lam ha ap suét xuong, tuc la thién
vé chiéu tao ra it s6 mol khi hon; Con khi 1am ha 4p suét thi can bang s& dich chuyén
theo chiéu 1am ting 4p sudt 1én, tirc 13 chiéu tao ra nhidu sé mol khi hon.



- Khi tang nhiét d6 (nhu d6t nong phan (ng) thi can bang s& dich chuyén theo chiéu lam
ha nhiét d6 xudng, tirc 1a thién vé thu nhiét (phan tng thu nhiét co nhiét do giam); Con
khi ha nhiét d thuc hién phan tng thi phan mg s& thién vé chiéu lam ting nhiét do lén
(tirc phan tmg thién vé chidu téa nhiét).

Thi du: Phan tng 2NO(kk) + Oykje&—= 2NOz(k) 1a mot phan tmg thuan
nghich, chiéu thuan, chiéu tao khi NO, c6 mau nau, toa nhiét va c6 hé s6 mol khi it
hon (2 mol khi); Con chiéu nghich, chiéu tao khi khong mau NO, la chiéu thu nhiét
va c6 tong hé s6 mol khi nhiéu hon (3 mol khi). Do d6 khi 1am ting ap suét thi can
bang s& dich chuyén theo chiéu 1am giam sb mol khi (thién vé chiéu thuan, chiéu
tao khi mau nau NO,); khi 1am ha ap suat thi can bang dich chuyén theo chiéu lam
tang s6 mol khi (chiéu tao khi NO khong mau). Khi lam nong phan tmg (nhu ngam
binh phéan tmg trong chau nudc s6i) thi can bang sé dich chuyén thu nhiét (chiéu tao
khi NO khong mau; Con khi lam lanh phén tmg (nhu ngdm binh phan Gng trong
chau nudc d4) thi phan ung sé& thién vé chiéu toa nhiét (chiéu tao khi NO, c6 mau
nau)



VIL. Su thily phéin ciia mudi

Mubi duoce coi 1a san phém do axit tdc dung vdi bazo tao ra. Mubi nao phéan mg duoc véi nudc,
du rat it, dé tao trd lai axit va bazo tao nén nd thi mudi ndy dugc goi 1a bi thiy phan. Con mudi
nao khong phan tng voi nude thi duoc goi 1a mudi khong bi thuy phén. vé _phuong dién sy thuy
phan, cin cr vao d6 manh cua axit va bazo tao nén mudi, ngudi ta chia ra bén loai mudi nhu sau:

(1) Loai mubi duoc tao bdi axit manh va bazo manh

Nhu NaCl (dugc tao boi axit manh HCI va bazo manh NaOH)

KNOj; (duogc tao boi axit manh HNOs va bazo manh KOH)

BaBr; (dugc tao bdi axit manh HBr va bazo manh Ba(OH),)

Na2804 (duogc tao bdi axit manh HSO4 va bazo manh NaOH)
Loai mudi nay khong bi thuy phén, dung dich trung tinh, pH dung dich bang 7. Dung dich
loai mubi nay khong 1am d6i mau qui tim. Nguyén nhan 1a khi hoa tan trong nudc dé tao
dung dich c6 sy phén ly hoan toan tai ion. Ca ion duong, xudt phat tir bazo manh, va ion am,
xuét phat tir axit manh, deu khéng c6 khuynh hudng tac dung v6i nude (ion duong xudt phat
tir bazo manh, ion 4m xuét phat tir axit manh 1a cac chit trung tinh, khong 13 axit, ciing khong
phai 13 bazo). Nén loai mudi nay khong bi thuy phan va dung dich trung tinh.

Thi du: NaCl — Na" + CI’
Na" + H,0O > NaOH + H'

CI” + H,0 % HCl + OH

= NaCl + H,O ——>

(2) Loai mubi duoc tao bdi axit yéu va bazo manh
Nhu CH3;COONa (duoc tao boi axit yéu CH;COOH va bazo manh NaOH)
K,COj3 (duogc tao boi axit yéu H,CO; va bazo manh KOH)
Ca$ (dugc tao bai axit yéu H,S va bazo manh Ca(OH),
NaAlO; (dugc tao bdi axit yéu HalO,.H,0 va bazo manh NaOH)
Loai mudi nay bi thuy phan, tao dung dich c6 tinh bazo, pH dung dich loai mudi nay l6n hon
7, ¢6 thé 1am d6i mau qui tim hoa xanh. Nguyén nhan 1a khi hoa tan loai mubi nay trong
nudce tao dung dich thi co sy phén ly thanh ion. Ion duong xuat phét tir bazo manh, khong co
khuynh hudng tdc dung voi nude, nhung céc ion 4m xuat phét tir axit yéu co khuynh huéng
tac dung mot phan véi nudc dé tao axit yéu it phan ly, dong thoi phong thich ion OH' ra
dung dich. (Ion duong xuét phat tir bazo manh trung tinh, con ion Am xuat phat tir axit yéu la
bazo, vi n6 nhan duoc H', cua H,O, dong thoi phong thich ion OH™ ra dung dich). Do do loai
mubi nay bi thiy phan va dung dich c6 bazo.
Thi du:
CH;COONa ——>  CH;00° + Na'
Na"  + H0
CH;COO™ + H,O0 =———= CH;COOH + OH

= CH;COONa + H,0 Z&——= CH;COOH + NaOH
Natri axetat Axit axetic Xut
Axit yéu, it phan ly Bazo manh,
phan ly hoan toan tao ion, nén ion OH™
nhiéu hon ion H', va do d6 dd c6 tinh bazo

(3) Loai mubi duoc tao boi axit manh va bazo yéu



Nhu NH,4Cl (dugc tao béi axit manh HCI va bazo yéu NH;)

Aly(SOy); (duoc tao boi axit manh H,SO4 va bazo yéu AI(OH)3)

Cu(NO3), (duoc tao béi axit manh HNOs va bazo yéu Cu(OH),)

MgBr; (duoc tao bdi axit manh HBr va bazo yéu Mg(OH),)
Loai mubi nay bi thiy phan, tao dung dich c¢6 tinh axit, pH dung dich loai mudi nay nhé hon
7. Nguyén nhan 13 khi hoa tan loai mudi nay trong nuéc, dé tao dung dich, thi c6 sy phan ly
thanh ion. Ton 4m xuét phat tir axit manh khong c6 khuynh huéng tac dung véi nudc, nhung
ion duong xuét phat tir bazo yéu c6 khuynh huéng tic dung mét phan véi nude tao tré lai
bazo yéu it phan ly, dong thoi phéong thich ion H' ra dung dich (H trong nuéc nam & dang
H;0"). (Ion 4m, xuét phat tir bazo manh, trung tinh; con ion dwong, xuat phat tir bazo yéu, 1a
axit, no nhan ion OH", cia H;O, déng thoi phong thich ion H' ra dung dich). Do d6 loai
mudi nay bi thity phan va dung dich c6 tinh axit.
Thi du:

NH,Cl —— NH," + CI

CI' + HO —>&
NH, + H,0 =—— NH; + H;O+

= NH, Cl + H, 0O =——— NH; +  H;0'CI”
Amoniac Axit manh
bazo yéu it phan ly phéan ly hoan toan

Hodc:

NH,Cl —— NH, " + CI

CI' + HO —=>&&

NH,” + H,0O Z<==—= NH OH + H'
= NH, Cl + H,0 =———  NH,OH + HCI

Amoniac Axit manh
bazo yéu it phan ly phén ly hoan toan

Vung dat phén c6 chira nhiéu mubi Aly(SOy)3, Fex(SOy);. Bay 1a cac mudi duoc tao boi bazo yeu (Al(OH);,
Fe(OH);) va axit manh (H,SO,). Cac mudi nay bi thuy phan, tao dung dich ¢4 tinh axit. pH cua dat phén co thé
xudng dén 2. Chi c6 mot sd cay sdng dugc trong dat phén, nhu cy c6 nang, cay khom (dira, thom)... Nudce
vung dat phén thuong cé mau do, d6 1a mau ctia mudi sat (I1I) trong nuée. Dé cai tao dat phén, nguoi trung hoa
bang cach rai voi hay dao muong 1én liép dat dé nudc mura rira tréi bt phen.

(4) Loai mudi duogc tao bdi axit yeu va bazo yéu

Nhu CH3COONH; (duoc tao bai axit yéu CH;COOH, bazo yéu NH;)

(NH4),CO3 (duoc tao boi axit yéu H,COs, bazo yéu NH;)

HCOO H;3N-CH; (duoc tao boi axit yéu HCOOH, bazo yéu CH;NH,)

(NHy)2S (dugc tao boi axit yéu HsS, bazo yéu NH3)
Loai mudi ndy bi thiy phén, tuy truong hop (tiy mudi) ma dung dich loai mudi nay trung
tinh (pH = 7), c6 tinh axit (pH < 7) hogc co tinh bazo (pH > 7). Nguyén nhan la khi hoa tan
loai mudi nay vao nudc dé tao dung dich thi ¢6 su phan ly thanh ion (mudi nao tan dugc
trong nude tao dung dich thi ciing déu phéan ly hoan toan tao ion). Ca ion duong xuét phat
tir bazo yéu, 1an ion Am xuét phat tir axit yéu, déu c6 khuynh huéng tac dung mot phan véi
nude dé tao thanh bazo yéu hay axit yéu it phan ly, dong thoi phong thich ion H' 14n ion
OH™ ra dung dich. (Ion duong, xut phat tir bazo yéu, 1a mét axit, né6 nhan ion OH™ cta
H,0, déng thoi phong thich ion H' ra dung dich; Ion am, Xuét phat tr axit yéu, la mdt bazo,



n6 nhan ion H' ciia H,0, dong thoi phong thich ion OH™ ra dung dich. Tuy theo s ion H,
s6 ion OH™ phong thich ra, ma dung dich thu duoc hodc trung tinh, hodc c¢6 tinh axit hodc
c6 tinh bazo). Do d6 loai mudi nay bi thiy phan va tiy trudng hop ma dung dich loai mubi
nay trung tinh (néu s6 ion H" phong thich bang s6 ion OH™ phong thich), hodc cé tinh axit
(néu s6 ion H' phong thich ra dung dich nhiéu hon sé ion OH™ ), hodc c6 tinh bazo (néu s6
ion OH™ phong thich ra dung dich nhiéu hon ion H").

Néu hing sb phéan ly ion Ka ciia axit bang v&i hang sé phan ly ion Kb cia bazo thi dung
dich loai mubi ndy trung tinh (pH = 7)

Néu hing s6 Ka cua axit > hing sb Kb ctia bazo thi dung dich loai mudi nay c6 tinh axit
(pPH<7)

Néu hang s6 Kb ciia bazo > hang s6 Ka ciia axit thi dung dich loai mudi nay c6 tinh bazo
(pH>7)

Thi du:

o @
CH;COONH, ——> CH;COO + NHy

)
+ | ccod + HO CH;COOH + OH

®
NH3 + H3O

@
NHy4 + H20

H,0

——> CH;COONH, + CH;COOH + NH;j

Biét & 250C, tri sO Ka, Kb ctia mot s6 axit va bazo nhu sau:

Axit Cl-CH,COOH | HCOOH CH;COOH CH;CH,COOH
Ka 1,4.107° 1,8.107* 1,8.107 1,3.107

Bazo CH3—NH—CH3 CH3—NH2 (CH3)3N NH3

Kb 5,4.107* 4,6.107* 6,5.107° 1,8.107°

Tur tri s6 Ka, Kb ctia cac axit, bazo trén ta c6 thé du doan pH cta cac dung dich mudi nhu sau:
dd CH3;COONH4 c6 pH =7 (Ka = Kb)

dd CI-CH,COONHj 4 ¢6 pH < 7 (Ka > Kb)

dd CH3;CH,COO H;N-CHj c6 pH > 7 (Kb > Ka)

dd HCOO HN(CH3); ¢6 pH < 7 (Ka > Kb)

dd CH3;COO H,N(CHs), ¢6 pH > 7 (Kb > Ka)

Dé dé nhd, khi Ka = Kb thi hiéu 14 axit va bazo c6 mirc 6 yéu bang nhau nén sé ion OH™ phong
thich bang s6 ion H' phéng thich, nén dd trung tinh.

Khi Ka > Kb coi nhu axit manh hon, nén dd c6 tinh axit (Bazo yéu hon nén cation cua bazo d& bi
thity phan hon, phéng thich sé ion H™ nhiéu hon, nén dd c6 pH < 7. Bazo cang yéu thi cation 1a
axit lién hop cang manh nén cho H' nhiéu hon)

Khi Kb > Ka coi nhu bazo manh hon, nén dd c6 tinh bazo (pH > 7) (Axit yéu hon nén anion 1a
bazo lién hop manh, né d& nhan H', phéng OH™ nhiéu hon)

Diéu kién dé mgt mudi bi thity phan 1a: ﬂ
- Muoi nay phai hoa tan dwgc trong nwée dé tao thanh dung dich
- Muoi nay phai dugc tao tir axit yéu hay bazo yeu



- Mubi ndo duoc tao boi axit cang yéu hay bazo' cang yéu thi mudi nay cang dé bi thiy
phan.

Dé dé theo doi, chung ta noi mudi nao tac dung dugc voi nudc dé tao trd lai axit va bazo tao nén n6 thi mudi nay bi
thily phén, thuc ra cach ndi nay chi dung cho cac mudi ma axit va bazo ciia né 1a don chirc (1 nguyén tir H axit, 1
nhoém OH trong phéan tir bazo, nhu cac mudi duge tao tr cac axit bazo yéu nhu CH;COOH, HCOOH, AgOH, NHj,
CH;3NH,,...). Thuc ra mudi nao chi cdn mot ion cua mudi, duong hodc am, phan tmg dugc mot phén voi nude, va
v6i cac ion mang nhiéu dién tich (nhu CO,>", SO5>, Fe**, Cu ¥, AI’" ,...) chi phan g v&i 1 phan tir H,O déu tién
1a dang ké, sy phan tmg tiép voi phan tir H,O thtr hai tro di khong déng ké (Tuong tu chtre axit thir nhét phén ly ion
dang ké, su phén ly & cac chirc sau khong dang ké, c6 thé bo qua).

Thi du ta xét sy thuy phan cua mudi sat (IIT) trong dung dich:

Fe'" + H,0 =Zz—= Fe(OH’" + H' (1)
Fe(OH’" + H,0 =Z——= Fe(OH),” + H' (2)
Fe(OH)," + H,0 === Fe(OH); + H" (3)

Su thuy phan Fe 3 trai qua 3 giai doan nhu trén, tuy nhién chi sy thuy phan ¢ (1) la dang ké, sy thuy & cac 1an sau
khong dang ke, c6 thé bo qua.

Thi du khac, su thuy phan mubi cacbonat (CO%") trong dung dich:

CO* + H,0 =Z—= HCOy” + OH ()
HCO,” + H,0 =T=—/= H,CO; + OH  (2)

Tuong tu nhu trén, ching ta co thé bo qua sy thuy phén ¢ (2). Va néu coi ¢6 cd qua trinh (2), thi s& khong c6 khi
CO;, thoat ra, vi lugng H,CO; tao ra rat khong dang ké. Ch1 khi nao c6 yéu to ndo lam cho sy thuy phan dang ké thi
méi co khi CO, thoat ra. Twong tu véi sy thily phan Fe®*, khi hoa tan mudi sat (III) vao nudc ta khong thiy xuét
hién két tia Fe(OH)s, vi néu su thuy phén néu cé tao ra Fe(OH)3 thi luong nay rét it, chua dat dung dich bao hoa
Fe(OH);, nén khong thay Fe(OH); két taa. Chi khi nao hd trg sy thity phan Fe’* rat nhiéu, c6 su tao Fe(OH); dang
ké, thi bay gio méi c6 thé tao Fe(OH); két tua.

Bai tap

Mudi nio trong cac mudi sau ddy bi thuy phan? Dung dich mudi trung tinh, c6 moi truong axit
hay moi truong kiém? pH dung dich bang 7, nho hon 7 hay 16n hon 7? Dung dich mudi nay c6
lam d6i mau qui tim khong? Qui tim trong dung mudi ndy c6 mau gi? Viét phan tmg thuy phan,
néu c6, chi viét qua trinh thiy phan tng véi phan tir nudc dau tién: KBr, MgCly, Cu(NO3),,
Na,COs;, KAIO,, AgCl, CH3COONa, Fe,(SO4)3, AI(NOs);, CcHsONa (Natri phenolat), BaSOy,
KHSO4, BaC12, KzZl’lOz, CH3COONH4, HCOONH4, Mg(NO3)2, CuS, CuBrz, CH3ON3., ZHSO4,
CH3;COOH;CH3, CeHsNH3Cl (Phenylamoni clorua), CaCl,, CICH,COONa, CICH;COONHa4,
Kzs, Nast3, AgN03, NH4C1, KCN, KI, Zl’lBI‘z.

Chuy:

- Tuy mubi KHSO, duoc tao bai bazo manh KOH, axit manh H,SO4, mubi nay khong bi
thuy phan, nhung do HSO4™ 1a mudi axit ciia axit manh nén n6 c6 dd manh trung binh,
trong dung dich né phan ly mot phan tao ion H'. Do d6 dung dich KHSO, c6 moi
truong axit, pH < 7, c6 thé 1am d6i mau qui tim héa do.

- Vi cac mudi khong tan (rat it bi hoa tan) nhu AgCl, BaSO,, CaCOs coi nhu khong
tao dung dich, c6 thé coi cac muoi nay khong bi thuy phan.

VIIL Cic dinh nghia vé axit, bazo



VIII.1. Pinh nghia axit, bazo theo Arrhénius
Axit 1a chét trong nwée phan ly tao ion H

Thi du:
HCI, HBr, HI, HNOs, H,SO4, CH3;COOH Ila cac axit theo dinh nghia Arrhénius. Vi cac chét nay
khi hoa tan trong nudc tao dung dich thi ¢6 sy phan ly tao ion H'.

HCl —2% s H" + CI
H, SO, —%2 5 H" + HSO4
CH;COOH noy CH;COO™ + H

Bazo' 13 chit trong nwée phan ly tao ion OH™.
Thi du: NaOH, KOH, Ca(OH),, Ba(OH), 1a cac bazo theo dinh nghia Arrhénius.

NaOH —%%, Na" + OH
Ca(OH), —2%2%5 Ca’ + 20H

VIII.2. Dinh nghia axit bazo theo Bronsted — Lowry
Axit 1 chat cho dwoc ion H' (proton)

Ton H" con dugc goi 1a proton vi H ¢6 1 dién tir ngoai nhan, 1 prton trong nhan, khi H mat 1 dién tir duy nhit &
ngoai nhan, thi H chi con 1 proton duy nhat, d6 chinh 1a ion H'.

Thi du: Cac axit dang theo dinh nghia Arrhénius thi cling 1a cac axit theo dinh nghia Bronsted
— Lowry; ngoai ra, cac ion dwong xuit phat tir bazo yéu nhu NH4", Ag”, CH;NH;",
CeHs-NH;", Mg, Cu®", Fe*", Zn*", Cr*", Ni*", Hg*", AI’", Fe’", Cr’".. 1a axit theo dinh
nghia Bronsted — Lowry.

NH," + NaOH ——> NH; + H,0 + Na'
(Cho H' tao NH3)

NH," + H,0 =—= NH; + H;0"
(Cho H' = axit)

AP + 3NH; + 3H,0 —— AI(OH):d + 3NH4
(Cho duoc H' trong dd = axit)

Hay: Ton AI’" trong dung dich nudc & dang Al(H,0)*" nén qua trinh trén nhu sau:

Al(H,0);"" + 3NH; —— AIOH)y + 3NH,
(Cho duoc H" = axit)

AP +H,0 Z=—= AI(OH)*"+ H" (A’ trong nuéc bi thiy phén, tao dd cé tinh axit)
(Tao dugc H' trong dd = axit)



Hay:

Al(H,

0" =—= Al(OH*'+ H'

(Cho duge H' trong dd = axit)

Bazo 13 chit nhin dugc H' (proton)

Thi du: Cac bazo theo ding nghia Arrhénius nhu NaOH, KOH, Ca(OH),, Ba(OH),,

OH...ciing 1 cac bazo theo dang dinh nghia Bronsted — Lowry, vi cic chit ndy
nhan dugc ion H'. Ngoai ra cac céc chit nhu amoniac (NH3), cac amin nhu:
CH;3;NH, (Metylamin), CH3-NH-CH3 (Pimetylamin), (CH3);sN (Trimetylamin),
CH;CH,NH; (Etylamin), CsHsNH; (anilin), CéHsNHC¢Hs (Piphenylamin); Cac ion
am xuat phat tir axit yéu, nhu: CH;0~ (Metylat), CH;CH,O™ (Etylat), C¢HsO™
(Phenolat), HCOO™ (Fomiat, Formiat), CH3;COO" (Axetat, Acetat), AlO;"
(Aluminat), ZnO,> (Zincat), COs>~ (Cacbonat, Carbonat), SOs*~ (Sunfit, Sulfit), S*~
(Sunfua, Sulfur), NO,™ (Nitrit), H (Hidrua, Hidrur), NH, (Amidua, Amidur), C10~
(Hipoclorit), ClO,  (Clorit), “OOC-COO™ (C,04”) (Oxalat), CN  (Xianua,
Cianur)....cling 13 cac bazo theo dung dinh nghia Bronsted — Lowry. Vi cac chit
nay co thé nhan duogc proton (H").

OHF + H ——> HO0
(Nhan H") (Cho H")
Bazo Axit

NH; + HCI —— NH,Cl (NH, CI)

(Nhan

HY (Cho H")

Bazo Axit

NH; + H,0 =— NH, + OH
(Nhan H") (Cho H")
Bazo Axit

CH30_ + H20 —> CH3OH + OH
(Nhan H") (Cho H")
Bazo Axit

2CH;COO™ + H,SO, — 2CH;COOH + SO
(Nhan H") (Cho H")
Bazo Axit

CH;COO™ + H,0 —=—= CH3COOH + OH (Mudi axetat bj thiry phén,

tao dd c¢ tinh bazo)

(Nhan H") (Cho H")
Bazo Axit
COs>

CO*

+ 2HCI ——> H,CO; + 2CI°
\_’—\/\_J

CO, +H;O

+ H,O == HCO; + OH (Mudi cacbonat bi thuy phan, tao dd c6
tinh bazo)



Cac chit trung tinh (chat trung hoa) 1a cic chat khong phai 13 axit, ciing khong phai 1a bazo, cac
chat trung tinh khong cho H, ciing khéng nhan dwoc ion H'.

Thi du: Cac ion duong xuét phat tr bazo manh (nhu ion cua kim loai kiém, kiém tho: Li", Na®,
K', Rb', Cs’, Caz+, Sr2+, Baz+); Céac ion 4m xuit phat tir axit manh (nhu: NOj3~, SO42_,
CI, Br, I', ClO;s7, ClOy4,...) la cac chat trung tinh vi cic ion nay khéng , ciing khong
nhan ion H'.

Cac chit ludng tinh 13 cic chit vira 1a axit vira 13 bazo, cac chat ludng tinh vira cho dwgrc ion
H' vira nhin dwgc ion H',

Thi du: ngoai cac chat ludng tinh di biét nhu Al,O3, Cr,03, ZnO, BeO, SnO, PbO, SnO,, PbO,,
Al(OH)3, Cr(OH)3, Zn(OH),, Be(OH),, Sn(OH),, Pb(OH),, Sn(OH),, Pb(OH),, thi H,0,
NH;, cac ion 4m 13 mudi axit ciia cic axit yéu nhu: HCO;~, HSO;~, HS™, HSiO5",
H,PO, , HPO427,....cﬁng 1a cac chét lwdng tinh, vi cac chét nay vura cho dugc ion H,
vira nhan duoc ion H'.

H,0O + H,0 =—/—= H;0" + OH
Nhéan H Cho H'
Bazo Axit

NH; + NH; =—=—= NH;' + NH,

Amoniac Amoniac Amonium Amidur
Nhan H ChoH"
Bazo Axit

Al(OH); + 3HCI —— AICl; + 3H;0
Nhan H” Cho H'
Bazo Axit

AI(OH); + NaOH —— NaAlO, + 2H0

(HA10,.H,0)
Cho H' Nhan H'
Axit Bazo

HCO; + HCl —— \’H&‘(\SQQ + CI'
CO, + H,O
Nhan H = Axit

HCO;” + NaOH ——» CO> + Na' + H,0
Cho H' = Bazo

Nhu vay HCO;™ vura 1a axit, vira 1a bazo nén HCO3™ 1a mot chét ludng tinh.
Ghi chu

- Ton dwong xuit phat tir bazo' manh (thuong gip 1a ion cua kim loai kiém, kiém thd,
gom: Li",Na", K, Rb", Cs', Fr’, Ca2+, Sr*, Ba2+, Ra2+) ; Céac ion Am xuat phat tir axit



manh (nhu CI', Br, I, NOs, SO,*", ClO;5", C104~, MnO™, CrO4*, Cr,0,%) la cac chat
trung tinh (trung hoa). Vi cac ion nay khong cho ion H', ciing khong nhan ion H'.

Ton dwong xuit phat tir bazo yéu (ion cua cac kim loai khac kim loai kiém, kiém tho,
nhu Ag+, Cu2+, Mg2+, Ni2+, Zn2+, Fe%, F e3+, Hg2+, Al3+,. ...JIon duong ctia amoniac, cua
cac amin, nhu NH,", CH;NH; ", C¢HsNH;', (CH3)2NH2+,....121 axit. Vi cac ion nay cho
duoc ion H'.

Ton 4m xudt phat tir axit yéu, nhu COs;>", SO;*, S*, CH;COO", CN, C¢H;0,
C,Hs07, AIO;, ZnOzzf, F~, ....Céc ion nay la baze, vi ching co thé nhan ion H'

Ion Am goc axit cua cac muoi axit cua cac axit yeu, nhu HCO;~, HSO5, HS™, H,PO4,
HPO427,. .. 1a cac chat lwdng tinh. Vi céc ion nay vira cho dugc ion H', vira nhan dugc
. +
ion H'.

Ion 4m la gdbc axit cia mudi axit ciia axit manh, ma thuong gip 1a HSO4~, 1a mot axit,
vi né thé phan ly tiép tao H' ra dung dich.

Pinh nghia axit, bazo theo Bronsted — Lowry va su thuy phan ctua mudi hd tro nhau,
hau hét co thé dung kién thirc nay dé tra 10i cho kién thirc kia va nguoc lai. Nhung ciing
c6 mot s6 trudng hop ma chi giai quyét dugc khi dung mot trong hai kién thire. Nhu dd
KHSOy4 coi nhu khong thiy phan vi dugc tao tir bazo manh, axit manh, roi tr d6 két
luan dung dich nay trung tinh, pH dung dich bang 7 13 sai. Vi HSO,™ 1a mét axit theo
Bronsted — Lowry, con K" trung tinh, nén dd KHSOj4 ¢6 tinh axit, pH dd < 7; Con dd
NaHCO; néu xét theo dinh nghia axit, bazo theo Bronsted — Lowry thi Na® trung tinh,
HCO;~ ludng tinh, roi két luan dd mudi nay trung tinh, pH dd = 7 1a sai. Truong hop
nay ta xét sy thily phan ciia mudi. Mudi NaHCO; duoc tao boi bazo manh (NaOH) va
axit yéu (H,COs) nén dd nay bi thay phan va tao dd c6 tinh bazo, pH dd > 7, dd nay c6
thé lam d6i mau qui tim hoa xanh.

Axit Bronsted AH sau khi cho H tao ion A™, A~ ¢6 thé nhan ion H" dé tao tr¢ lai AH,
nhu vay A 12 mét bazo theo dinh nghia Bronsted. A~ dugc goi 1a bazo lién hgp cua
axit AH. Nguoc lai AH la axit 1lién hop ctiia bazo A™. Nhu vay baze lién hop cia mot
axit 1a chat dugc tao ra do axit nay mat bét ion H; con axit lién hgp cua mdt bazo la
chat dugc tao ra khi bazo nay nhin thém ion H'.

CH;COOH + NH; <=——= CH;COO + NH4
Axit Bazo Bazo Axit

CH;COO"™ 1a bazo lién hop cua axit CH;COOH, NH," 1a axit lién hop cua bazo NH; va nguoc lai,
CH;COOH 1a axit lién hop ctia bazo CH;COO™, NH; 1a bazo lién hop cta axit NH,".

Do manh cia axit va bazo lién hop twong ing nguoc nhau, nghia 1a néu axit rat manh
thi bazo lién hop s& rat yéu. Hodc néu bazo rat manh thi axit lién hop sé rat yéu. Diéu
nay ciing dé& hiéu vi néu AH 13 axit rdt manh, tirc phan ly H' rt d& dé tao bazo lién hop
A thi bazo A™ s& rat kho nhan H' d¢é tao tro lai axit AH, nén A~ s& 1 bazo rat yéu.



Bai tap

1) Hay cho biét chat nao 1a axit, bazo, ludng tinh hay trung tinh: Na*, Mg”", Li", NH,", Ag",
Ca®', Hg”', Zn’*+, Fe**, A", NH,", CH;NH;", Fe*, Ba*', CI", CH;COO", SO4*, SH',
CO;™", C¢Hs07, NOs~, NO,, AlO,", HCOO™, Zn0O,™, SO 5>, CN", $*°, HCO;~, HSO5,
HSO4 , C,Hs07, Al(OH)3, NH3, H,0, ZnO.

2) Hay cho biét cac dung dich sau ddy c6 pH = 7, <7, > 7, ¢6 1am d6i mau qui tim khong?
NaCl, MgClz, CH3COONa, KHSO4, (NH4)2804, K2C03, Cu(NO3)2, KAIOz, Ba(HCOO)z,
BaClz, Na2803, CH3COONH4, CH3NH3C1, FCQ(SO4)3, KC]

Pé day dii kién thirc héa hoc trong chuong trinh trung hoc phé théng, cé thé gap trong ky thi
tuyén sinh dai hoc, nguoi hoc can coi thém cac phan sau:

IX. Pin dién héa hoc va in mon kim loai

X. Céc phuwong phap diéu ché kim loai

XI. Nuéc cirng, phin loai nuée cirng va cach am mém nwéc
XII. pH va cach tinh pH ciia dung dich axit, bazo manh, yéu
XIII. Phan bén héa hoc

XIV. Nguyén tic luyén gang, luyén thép, cac phan wng lién quan

XV. On tap mot s0 kim loai: Kiém, Kiém thd, Mg, Al, Zn, Fe, Cu, Cr, Mn; Mot ) phi kim:
H,, Halogen X; (Cl,, Br, 1), O3, S, C, Si, N,, P.



