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CHUONG I:

CAU TAO NGUYEN TU VA
BANG HE THONG TUAN HOAN



Cau tao nguyén tu - Thanh phan nguyén ta

Atomic
Structure

= Nguyén t&r dugc cau tao bdi: = hat nhan (proton, notron)
" cac electron

<= Tinh chat cGa nguyén tu:

Hat Ki hiéu  Biéntich (C) Pién tich don vi Khoi luong ()

Electron e -1,602 x 101° -1 9,109 x 1028
Proton p +1,602 x 101° +1 1,672 x 102
Notron n 0 0 1,675 x 102

C—>  *nguyén td trung hoa vé dién

= khGi lugng nguyén tir tap trung ¢ nhan
Neutron Proton = kich thudc nguyén t&r= 108 cm (1 A)
* duong kinh hat nhan = 103 cm

Nucleus

= Céc thdng soO cla clia mOt nguyén tur:

= SO nguyén tir Z = SO proton = SO electron (trong nguyén tU trung hoa dién)

= SO kh6i A = SO proton + sO notron = Z + s6 natron

A
= Cach viétki hiu: 7 X
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Cau tao nguyén tir - Pong vi

= CA4c nguyén tlr c6 cling sO nguyén t&r Z nhung khac nhau so6 khoi A (tdc khac nhau sb notron).

Nguyén t0 Pong vi Z A S6 proton S notron  Ham luong (%)
Hidro Proti (H) 1 1 1 0 99,985
Dateri (D) 1 2 1 1 0,015
Triti (T) 1 3 1 2 nhan tao
Urani Urani-234 92 234 92 142 0,005
Urani-235 92 235 92 143 0,72
Urani-238 92 238 92 146 99,275

<= C4c tinh chat hoa hoc ctia mot nguyén t6 dugc xac dinh chi yéu béi cac electron va cac proton
trong nguyén t’, cac notron khéng tham gia vao cac bién déi hda hoc & cac diéu kién théng

thuong.

> Céc chat déng vi cé tinh chat hda hoc tuong tu nhau.

= Khoi luong nguyén tu trung binh:

Ham lugng (%)

Chuong I: Cau tao nguyén tir va bang hé théng tuan hoan

Al A2
z X z X
a 100-a

m, =ax Al + (100-a) x A2




BAI TAP

|.1. Xac dinh dién tich hat nhan, s proton, sd notron, so electron va sé khoi clia cac nguyén to
sau:

10 11 31 235 238
5B, 5B 15P, 92U g U,

2 . " R . L e . . 63 65 A .
1.2. O trang thai tu nhién, dong c6 chira hai dong vi bén: g Cu, o9 Cu, vai khoi lugng nguyén

t(r 1an luot 1a 62,93 (69,09%) va 64,9278 (30,91%). Tinh khéi lugng nguyén tlr trung binh cla
dong.

.3. Viét cong thirc cac loai phan tr nudc, biét rang hidro va oxi cé cac dong vi sau:

1 2 3 16 17 18
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Cau tao nguyén tir - Thuyét co hoc luong tu
(Quantum mechanics theory)

= Trong cac qua trinh bi€n d6i hoa hoc théng thudng: hat nhan cac nguyén tir khong bi bién doi
ma |6p vo electron cla ching bién doi.

C—> D& nghién clu cac qué trinh bién d8i hda hoc ¢ cap dd nguyén tlr can biét dugc cac théng tin
vé cac electron trong nguyén tr. Cac thong tin dé la:

1. C6 bao nhiéu electron hién dién trong moi nguyén t(r?
2. Cac electron do6 cé nang lugng nhu thé nao?

3. Vi tri hién dién cla céc electron dé trong nguyén t(r?

= Thuyét co hoc lugng tir la tap hgp cac nguyén ly lam co sé cho viéc nghién cliu tat ca cac
hé thdng vat ly & cap do vi mé (cap do nguyén td).

< Sy phat trién cla thuyét co hoc lugng t& cho gilp cac nha khoa hoc gidi quyét cac cau hdi trén
vé cac electron trong nguyén tlr va hi€u dugc vai trd cla ching trong cac bién déi hda hoc.
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Cau tao nguyén tir - Thuyét co hoc luong tu
(Quantum mechanics theory)

Gia thuyét De Broglie:

O cap dd vi md, ciing gibng nhu &nh séng, cac electron thé hién tinh chat hat va séng (tinh chat
nhi nguyén). Tinh chat séng cla céac electron dugc nha vat ly ngudi Phap, Louis de Broglie dua
Ra nam 1924

Su chuyén dbng cda moi hat vat chat c6 khoi luong m va van téc v déu gan véi mét séng cé
budc séng A dugc xac dinh theo hé thuc:

A= — h: hang s6 Planck = 6,625 x 103 J.s

Nguyén ly bat dinh Heisenberg:

Khong thé xac dinh déng thoi chinh xdc ca ddng luong p va vi tri x cda hat vi mo:

" h: hang so Planck = 6,625 x 103 J.s)
AX.Ap, = — Ap,: d0 bat dinh (sai s6) vé dong lugng trén phuong x
21 o N A A
Ax: dO bat dinh (sai sO) vé vi tri trén phuong x
h
Ap,=m.Av [ AxAv, 2
21T
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Cau tao nguyén tir - Thuyét co hoc luong tu -
Phuong trinh song Schroédinger

= Nguyén ly bat dinh Heisenberg cho electron: electron co kich thudc nho va chuyén dong nhanh
nén khong thé xac dinh ding déng thai vi tri va ndng lugng cla electron.

> Vi electron c6 ndng lugng xac dinh, chi tinh dugc xac suat hién dién cla electron & mét
vi tri xac dinh quanh nhan nguyén tu.

> Xét vé mat toan hoc: mbi electron c6 mdt ham sé xac suat P (x, y, z) — ham sé séng.
< Y nghia clia ham so song (ham séng):

P2 (X, y, z) dV: ti I€ vGi xac suat hién dién cula electron trong khong gian nhé dv

Phuong trinh Schrédinger: 1a phuaong trinh clia ham séng  Ung véi ndng lugng E

Hp = E x

H la toan t& Hamilton: H = - (h#/8mm) 02 + V V: thé nang
[12 = 0%/0x? + 0%/0y? + 0?%/0z?

> Giaipt trén sé xac dinh dugc ham song Y Ung véi ndng lugng E. Nghiém cla pt, g, con
tay thuOc vao ba sé luong tir n, | va m.

C—> Mai electron trong nguyén tir (ng vai mét bd ba sé lugng tir n, | va m xac dinh (c6 ndng
lugng E xac dinh) sé c6 mét ham séng Y tuong Ung.
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These two waves both have the same wavelength, &, but
the dashed wave is less intense than the other wave.
The intensity is proportional to the amplitude squared.

P6 dai budc séng A cho biét nang lugng clia séng

Bién d6 dao dong cla séng cho biét cudng do clia séng, tirc mat do cla hat vi
mo



Cau tao nguyén tir - Cac s luong tu cua electron

<= MO0i ham song P dugc xac dinh bdi ba so lugng ti (n, I, m) duoc goi la van dao nguyén tu
hay orbital nguyén tu.

= M0i electron trong nguyén t& dugc dac trung bdi 4 s6 lugng tir (n, I, m, m) nhu sau:

S6 lurong tur chinh n:

= Cho biét nang lugng va khoang céach trung binh ctia mét electron téi hat nhan nguyén tr
trong mot orbital nao do, tic cho biét kich thudc cla orbital.

C—> ncho biét electron & Idp nao N, 32
M, 18
= CAc gia tri cuan: L8
n 1 2 3 4 5 6 7 K, 2
Ky hiéu K L M N o) P Q
16p e
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Cau tao nguyén tlir - Cac sd luong tu cua electron

S6 luong ttr déng lurong goc orbital (s6 lurong tir orbital) I:
= (Cho biét hinh dang cUa orbital.

= Cac gi4 tri cUa 1 c6 th€ c6 phu thuQc vao n: 1 cé cac gia tri tUr 0 dén (n-1).

1 0 1 2 3 4
Tén orbital s p d f g h
n 1 2 3 4
0 0,1 0,1,2 0,1,2,3
Tén orbital 1s 2s, 2p 3s, 3p, 3d 4s, 4p, 4d, 4f

\/_\'. after the node, the phase 1 node

Vo —~, —~ of the wave changes |

\/\/ l-;;:t,t': L;I}ftfﬁ;elgt | * | { | here the different R above this line the phase
N 7\ otbital are labelled \ o/ \ /'J phases of the p o N of the weve is positive
'I J ( ) positive and negative - ;;{ b4 E'b't'f'l j!’e Shmi: p - ;':j—_—:—_—_—_—_—'-, Sl _—_—_—'_—" ——————————————
\—/ — e e below the line, the phase

Orbital s  Orbital p

this can be confusing [/
1

and so is best avoided | and not the cther

of the wave is negative

(>
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Cau tao nguyén tir - Cac s luong tu cua electron

SO luong tur ttrm :
= Cho biét dinh hudng khong gian cUa orbital.

= C4c gia tri clla m: m, c6 cac gid tri tU -1 dén +1.

| 0 1 2
m, 0 -1 0 1 -2 -1 0 1 2
Ky hiéu orbital =~ s D, P, D, d, d, d,, i, dl,
Py z Py i Bz z
P

,_{__ Vo
O

(Y —
/ T ¥ ¥ Q
x X

the three degenerate p orbitals are aligned slong perpendicular aves
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1 1 2
m, -1 0 1 -2 -1 0 1 2
Ky hléu Orbital p X p y p Z dzZ dxz dyz dxy dx2-y2




Cau tao nguyén tu - Cac sd luong tr cua electron

SO Iurong tir spin electron (s6 luong tr spin) m :

= P3c trung cho hai hudng chuyén déng quay (spin) cla electron

< m_ chi c6 hai gia trj a -1/2 va +1/2 0 0
N S
) N

Chuong I: Cau tao nguyﬂfr va_.béq_g]!?f; théng tuf"‘ﬁhoéz& iy



Cau tao nguyén tir - Cau hinh electron

= C4u hinh electron md ta su phan bd cac electron clla mot nguyén tir trong cac orbital nguyén
tr. Su phan bo do6 tuan theo ba nguyén ly:

Nguyén ly ngoai trur Pauli:
Trong mot nguyén tu, khéng th€ co hai (hay nhiéu) electron c6 4 sé luong tu nhu nhau.

C—> Trong mét orbital nguyén t chi cé thé cé t6i da 2 electron c6 spin ngugc chiéu nhau:

T l 2 electron cé cung n, |, m (cung orbital) thi m_ phdi khac dau nhau (+1/2 va -1/2)

> SG dién t t6i da trong mOt phan 16p 113 2(21+1) electron. Chéing minh?

| 0 1 2 3
Phan 16p S p d f
SO electron 2 6 10 14

= S0 dién t’ toi da trong mot 16p:

MOi 16p n ch(fa tOi da 2n (n <_4) electron. ChUing minh?
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Cau tao nguyén tir - Cau hinh electron

Ban kinh nguyén tu:

0] trang thai co ban, trong nguyén tu, cac electron sé chiém nhimg muc ndng luong thap trudc
(tUrc 1a trang thai vimg bén trudc) réi méi dén nhiing trang thai ndng luong cao hon tiép theo.

= Th(rty tdng dan cac muc nang lugng trong nguyén tur:

1s<25<2p<3s<3p<4s<3d<4p<5s<4d<5p<bs<
4f = bd<6p < 7s...

A

—
e

AN

t
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by
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e
“n
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]
St

Nang lugng 3p— — —

'4.__‘
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]
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A
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e
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Qui tac Kleshkowski
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Cau tao nguyén tir - Cau hinh electron

Qui tac Hund:

Trong mét phan 16p, cac electron duoc sap xép sao cho téng sé spin la cuc dai, tdc la c6 mot
s6 toi da electron dbc than spin ctuing dau.

A here the electrons are paired here the electrons are in different degenerate
2p orbitals with their spins parallel
* I“' _ — 'r‘_ *‘ '*
Iy~ I I |
pr Y 2[]_-» i,’ Ep_.? pr Ep}f 2[]_2

energy
o]
b
[
|;_r

not chserved since higher in enengy lower in energy and the one the
carbon atom actually adopts

the two possible arrangements for the electrons in a carzon atom
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Cau tao nguyén tr - Cau hinh electron

—
)

9
~
o

=

Cac vidu:

Ne (Z = 10):
Na (Z = 11);
Mg (Z = 12):
Al (Z = 13):
Si (Z = 14):
P (Z = 15):
S (Z =16):
Cl (Z = 17):
Ar (Z = 18):
Fe (Z = 26):

1s22s 2p
1s2 252 2p*
1s2 252 2p*
1s2 2s2 2p°
1s? 252 2ps
1s2 252 2p*
1s2 2s2 2p°
1s? 252 2ps

1s2 252 2p*

1s2 252 2pb 352 3pf 4s 3d

3s

3s

3s

3s

3s

3s

3s

3s

3p

3

8
“

3d

o
—
~

o
n
Co
o

4d

L SN
S~

NN

5d

A
]
n

=

\\\ \

OO
NN

LA R R S

Pién tr I&p ngoai cung ns, np la dién t hoéa tri,
goi la cac nguyéntd s, p

—» bDién t&16p ngoai cung ns va phan 16p (n-1)d
la dién t hoa tri, goi la cac nguyén to d

Pién tu héa tri la dién tu cda nhimg 16p ngoai va tham gia tao lién két mdi trong
cac phan tng héa hoc
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Cau tao nguyén tir - Cau hinh electron

Luuy:

= Nhiing cdu hinh c6 sé dién tu bdo hoa hay ban bdo hoa la nhiing cdu hinh bén vé phuong
dién ndng luong nén c6 mét sé trudong hop cdu hinh electron duoc viét lai dé c¢6 cdu hinh bén
hon.

Baohoa: || |N|N|N| |[NININ[NIN] NN ININININN

S P d f

2e 6e 10e 1l4e
Banbaohoa: |1 | [t [t 1] [ttt [t [ttt

S P d f

le 3e 5e fe

ns2(n-1)d - ns (n-1)d
ns2(n-1)d - ns (n-1)d

Vi du:
Cu (Z = 29):
Cr(2=24)" 1522522p53s23ps4s 3d - viétlai: 4s 3d

= Sau khi sap xép hej;gag:sdlggetgfsv%@ag phén 16p thaetnguyen bving bén, cdu hinh dién tu
duogc viét lai theo thar tu tir 16p trong dén I16p ngoai.

Vidu: Cr(Z=24):

5 FBU9Ng l; GAy taonguyeén firva bang hé thang tyaphogn o o oo ooy o




BAI TAP

1.4. Xac dinh 4 s6 lugng tir cla dién t& cudi cung clia S (Z = 16).

1.5. Xac dinh 4 s6 lugng tl clia dién t& ap chét clia Zn (Z = 30).

1.6. Xac dinh nguyén td cé dién t&r cudi cung c6 4 s6 lugng t&rsau day: n=3,1=1, m = -1,
m, =-1/2

|.7. Xac dinh nguyén to c6 dién tl&r cudi cung c6 4 s6 luong t&r sau day: n=3,1=2, m = 2,
m, =-1/2

1.8. Xac dinh nguyén t6 co6 dién t&r ap chot 6 4 so luong tirsau day: n=3,1=2, m=-1,
m, = -1/2
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Bang hé thong tuan hoan - Bang Mendeleiev

= Vao thé ky 19, cac nha hoa hoc chua biét dén su tdn tai clia electron va proton.
> Bang hé théng tudn hoan dugc xay dung dua trén khéi lugng nguyén tr.

= Mendeleiev da dua ra dinh luat tuan hoan:

Tinh chét cac don chét, thanh phan va tinh chat cac hop chéat bién thién tuan hoan theo chiéu ting
cua khéi luong nguyén tu.

TABELLE II

ﬁ SRUPPE .| GRUFPE 11| GRUPPE Il |GRUFFE IV.| GRUFPE ¥. | GRUFPE VI.| GRUFPE VIL] GRUFPPE VIIT.

z - - - RH#% RHZ RHZ RH -

e R2Q Ro R2p? RO2 R20% ROZ R2QT RO+

| H=I

2 |Li=T Be =94 B=1 c=12 N=l4 o=z18 Fzig

3 Na=23| Mg-24| Al=273 Si=28 P 5232 C£i1=355

4 |K=39 Ca=49 |—=44 Ti=48 V=51 Cr=52 |Mn=%% |F@=58,Ca=53,
Hi= 59, Cu=g3,

s | lcu=63)| ZIn:=gs —=g8 —=72| ag=75| se=78| Br=so

6 |Ab=88 (Sr=87 (7ve =88 |Zrz90 |Nez04 [Mezo6  [—=100  [Ruz |04, Rh: |04,
Pd= 108, Ag =108,

7 | lagsigsl| cd=uz| 1In=u3| Sn=ng| sw=zz| Te=izs J=z127

g lcs=133  |ma=137 [ppi=i38 |pre-isap |- - - _————

) ) - - - - - -

19 |— —_— ?ErlI?E TLazlag Tas |82 LERE T - 0f = 199, IF = 197,
P =198, AU=199.

| lau=199)] Hg=200| Ti=204| Pb=20T| Bi=208 - -

iz |- - - Th=23 |— U=z4o [— —_———

Figure 2.5 Dmiwi Mendeleev's 1872 periodic table, The spaces marked with blank
lines represent elements that Mendeleev deduced existed but were unknown at the

time, so he left places for them in the table. The symbols at the top of the columns
(e, RO and RH'E; are molecular formulas written in the stvle of the 19th century,
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Bang hé thong tuan hoan - Bang hién nay

Periodic Table of the Elements

H

3 7 hydrogen B poor metals
Li Be alkali metals O nonmetals

alkali earth metals B noble gases

1 12 transition metals rare earth metals
Na | Mg

19 =20 21| 22| =23 =24 25 28] 27| 28] 29
K |Ca|Sc|Ti |V |Cr|Mn|Fe |Co|Ni |Cu
a7 38| gl 40 41 42 43 44 45 46 47
Rb|[Sr|Y |Zr |[Nb |[Mo| Tc | Ru|Rh |Pd | Ag
55 Eis] 57 T2 T3 74 75 Fis] ri 78 79
Cs|Ba|La|Hf | Ta|W | Re|Os| Ir | Pt | Au
87 88 89 104 105 106 107 108 108] 110

Fr | Ra| Ac|Ung|Unp|Unh|Uns [Uno|Une Unnl

58 59 &0 61 62 63 64 65 66| 67 68 69 70

71

Ce| Pr|Nd|Pm|Sm|Eu|Gd | Tb | Dy|Ho | Er | Tm|Yb | Lu
o] o1 2| o3| 94| 95| o8| or| o8| 99| 100| 101| 102] 103
Th|Pa| U |[Np | Pu|Am|Cm |Bk | Cf |Es | Fm| Md| No| Lr
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Bang hé thong tuan hoan - Bang hién nay

T TABELLE II
H' Periodic Table of the Elements
hvd Z | GRUPPE 1| GRUFPE IL| GRUPPE [lL| GRUPPE IV.| GRUPPE V. | GRUPPE VL\GRUPPE VIl GRUPPE VIl
3 ) ydrogen B poor metals S - - — RH4 RH3 RHZ RH _
Li | Be alkali metals O nonmetals u R20Q RO R20? RO2 R205 RO3 R2QT RO4
alkali earth metals M noble gases | ]
LU transition metals rare earth metals 2 |Li=7 Be=9,4 [B=1l c=12 H=l4 0=18 F=i9
Na | Mg 3 Na-23| Mg-24| AI-=273 Si=z8 P=31 5:32| €12355
1 20 21 22 23 24 25 26 27 28 29 4 |K=39 ca= &0 —=44 Ti= 48 V=581 Cr=52 Wn =55 Féfsg.gc.?; 59,3
: Hi= 53, Cu=g3,
K |Ca|Sc|Ti |V |Cr|Mn|Fe |Co|Ni [Cu s | tcu=e3)| 2Zn=68 —=e8| —=72| As=75 se=7Ts| Br=go
T T R R ) B L 6 |Rb=85 |5r287 |7Yt=88 |Zr:90 N =94 (Me=86 [—=100 Ruz 104, Rh: 104,
Pd =106, Ag=108.
Rb|Sr| Y |Zr |[Nb|Mo | Tc | Ru|Rh |Pd | Ag T | tag=108)| cd=n2| In=u3| Sm=ns| sL=122| Te=i28| J=i27
I _} 8 |cs=133  |@a=137 |pDi=138 |pce=140 |- - - _————
65| 56| 57| 72| 73| 74 75 78| 71 78] 79 : §
Cs|Ba|la|Hf |Ta|W [Re|Os| Ir [Pt |Au i = - - - . B -
o = - FEr=ITE |FLETIEQ |Ta=I82 (W=184 - Og =195, IF =197,
i Pt =198, Au=199
87 88 89| 104| 105| 106| 107 108 108] 110 ;
o[ lau=1998)| Hg=200| Ti=204| Pb2207| Bi=208 - -
Fr | Ra| Ac|Unq Un;IUnh Uns Uno|Une| Unn 12 |- - - Thezy |- vezan |- —_————
58 59 60 61 62 63 70 71
Ce| Pr | Nd|Pm|Sm | Eu Yb | Lu Figure 2.5 Dmiwi Mendeleev’s 1872 periodic table. The spaces marked with blank
I < N T T T lines represent elements that Mendeleey deduced exisred but were unknown al the
Th | Pa| U [Np [ Pu|Am No | Lr time, so he left places for them in the table. The symbols at the wp of the columns
(e, R0 and RH"} are molecular formulas written in the srvle of the 19th century,

<= Vi kién thlc vé cau trac cla nguyén tl, dinh luat tuan hoan cé thé phat bi€u chinh xac hon:
Tinh chét cac don chét, thanh phan va tinh chat cac hop chat bién thién tuan hoan theo chiéu ting
cuda dién tich hat nhan Z cua nguyén tu.

> Bang hé théng tuadn hoan ngay nay bao gém khodng 110 nguyén t6 dugc sap x&p vao cac
0 theo chiéu tang dan cula dién tich hat nhan Z tao thanh nhiing hang ngang (chu ky) va
nhing c6t (nhém).
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Bang hé théng tuan hoan - Chu ky

s block -
each s orhital

can hold only I block — each set of p orbitals
twio electrons 15I I can hold six electrons

25 2p
3s d block — each set of d orbitals can hold ten electrons  3p
ds 3d 4p
Bs 4d Sp
6s 5d &p
7s &d B

= Chu ky gbm nhiing nguyén t6 c6 s6 16p dién tir giong nhau dugc x&p thanh mot hang ngang

=) SO thir tu cla chu ky bang s6 I6p dién ti n cda nguyén to.
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Bang hé thong tuan hoan — Chu ky

Sé chuky S6nguyéntd Cau hinh dién ta Pac diém
Chu ky 1 2 1s
Chu ky 2 8 2s 2p Chu ky nho
Chu ky 3 8 3s 3p

¥ hydrogen B poor metals
alkali metals O nonmetals

0 alkali earth metals M noble gases

1 transition metals 1 rare earth metals

N o o~ WWON

Nhom Lantanoit
Nhom Actinoit
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Bang hé thong tuan hoan — Nhém va phan nhém

= Nhém la mbt cot gobm nhiing nguyén to cé so dién tir hoa tri bang nhau.

< Phan nhém la mot c6t gdm nhiing nguyén té cé cung so dién tir hda tri va cé cau tric 16p
dién tlr hoa tri giong nhau.

Pién tu héa tri la dién tu cda nhiing I6p ngoai va tham gia tao lién két mdi trong
cac phan tng héa hoc.

Poi voi cac nguyén té s va p, dién tu héa tri la dién tu cac I6p ngoai cing ns, np.

Poi vOi cac nguyén té d va f, dién tu héa tri la dién tur I6p ngoai cting ns va phan
I6p (n-1)d hay (n-2)f tuong Ung.

Chu ky Nhém i Nhém Vv Nhém Vi

PN IIA PN IIB PN VA PN VB PN VIA PN VIB
2 Be 2s2 N 2s2?2p3 O 2s22p*
3 Mg 3s? P 3s2 3p3 S 3s23p*
4 Ca 4s? Zn 4s? 3d*® As4s?24p® V 4s23d®  Se 4s? 4p* Cr 4s!3d°
5 Sr 5s? Cd 5s?24d*® Sb5s?5p®> Nb 5st4d* Te 5s? 5p* Mo 5st4d°
6 Ba 6s2 Hg 6s?25d® Bi 6s?6p® Ta 6s?5d® Po 6s? 6p* W  6s? 5d*
7 Ra 7s? Unp 7s? 6d3 Unh 7s2 6d*
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Bang hé thong tuan hoan — Nhém va phan nhém

SO e héa trj < 8 SO ehéatri=9, 10 SO e héa trj = 11, 12
SO nhém = SO e héa tri Nhém VIIIB SO nhém = SO e phan 16p
ns
Chu ky Nhém Vil
PN VIIIA PN VIIIB
1 He 12 PN IB PN IIB

Ne 2s2 2p°
Ar 3s? 3p°

X 2 6 R 1 4 7 Rh 14 8 P 10
e 5s* 5p u 5s'4d 55" 4d g Cu 4st 3d®  Zn 4s? 3dw

2

3

4 Kr 4s? 4p® Fe 4s?23d® Co 4s? 3d’ Ni 4s? 3d®
5

6 Rn6s26p® Os 6s?5d° Ir 6s?5d” Pt 6s'5d° Ag 5st4d®  Cd 5s2 4dw®
7

Uno 732 6d° Une 7s? 6d’ Au 6st 5d?° Hg 6s2 5d?°
cts6ehbs — : e khong anh huéng nhiéu dén
nh chat cac nguyén t& so véi nhém VIIIB nén chung dugc xép.vao nhém VIIIB.

<= PEi vGi cac nguyén td ¢ s e hoa tri = 11, 12: van dao d da du 10 e nén kha bén viing, trong
nhiéu truong hgp chi c6 cac dién t& phan I16p ns tham gia phan Ung hdéa hoc nén ching dugc
x€p vao nhém IB, 1IB.
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Bang hé thong tuan hoan — Nhém va phan nhém

<= Phan nhom chinh gdom cac nguyén to s, p. Ky hiéu: phan nhém A,

> C6 8 phan nhom A.

= Phan nhom phu gom cac nguyén to d, f, gdm céac nguyén td chuyén ti€p. Ky hiéu: phan nhém B.
I:> Co6 8 phan nhom phu d va 14 phan nhom phu f.

Su lién hé gilra cau hinh dién tu vaéi vi tri cua nguyén toé trong bang HTTH
<= Chu ky: Cau hinh e cé n I6p e O nguyén to thudc chu ky n

< Nhom va phan nhom:

SO e héa trj < 8 SO ehéatri=9, 10 SO e héa tri = 11, 12
SO nhém = SO e héa tri Nhom VIIIB SO nhém = SO e phan 16p
ns

Céac nguyén to s, p thuéc phan nhém chinh

Cac nguyén t6 d, f thudc phan nhém phu
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Bang hé théng tuan hoan -
Su bién doi tuan hoan cua mot so dai luong vat ly

Ban kinh nguyén tu:
Xac dinh ban kinh nguyén tu nhu thé nao?
= Ban kinh nguyén tr dugc xac dinh bang thuc nghiém hodc tinh toan.

< Ban kinh la 1/2 khoang céach giCra hai hat nhan nguyén tCr

0@9

Two Cl; molecules in contact,

Portion qu'x{,l crystal; arrows show twice the covalent
arrow shows sum of radius and twice the
ionic radii van der Waals radius,
Figure 7-2.

Ilustrations of 1onic. covalent. and van der Waals radu.
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Bang hé théng tuan hoan -
Su bién doi tuan hoan cua mot so dai luong vat ly

Ban kinh nguyén tu:

O Perindic Table: Atomic Radius
Atomic Radius
1 k] | 270 18
57 | 2 | 13 14 15 16 17 |y,
o [8e picometers (pm) [ I H o F He
deck an #lement b views infoPemakion :5 ;i" ;5 ;3 ;2 L,.
9 10 1 02 |gqn | [11e Juon |00 o8
M [Cu Ta 2 [Ge [ [|Er
126 |14 |128 135 120 {ung Jues fui2
Fh |Fd lu 56 [Te ne
""" 134|137 | 144 1o |1z
e |ue !
136 | 138 | 144 158
T [Juu 715

[ Values -

O Log scale

||;I|E

B
i

=
- O

@1 998= 2002 Synergy Cre ations™
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Bang hé théng tuan hoan -
Su bién doi tuan hoan cua mot so dai luong vat ly

Ban kinh nguyén tur:
Su bién doéi ban kinh nguyén tur (r) trong mét chu ky:
= Trong moét chu ky, r gidm dan tu tréi sang phai.

Do: s6 I6p e nhu nhau
Z tang O e bi nhan hat manh hon O r gidm

= Sy thay doi r doi véi cac nguyén td d va f cham hon doi véi cac nguyén to s va p

Do: cac phan I18p e (n-1)d va (n-2)f nam bén trong chan tuong tac cla hat nhan nguyén tl voi
|6p vO ngoai cung. Hién tuong nay goi la su co d hay co f.

Su bién déi ban kinh nguyén tu (r) trong mét nhém:

= Trong mot nhém, r tdng dan tur trén xudng.

Do: sb IGp e tang
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Bang hé théng tuan hoan -
Su bién déi tuan hoan ciia mét sé dai luong vat ly

Nang luong ion hoa (l):

< Nang lugng ion hoa la ndng lugng toi thi€u can dé tach mot electron ra khdi nguyén tir tu do &
trang thai co ban (nang lugng thap nhat) va & thé hai (1 > 0).

< Nang lugng ion hda cho biét nguyén tr kha nang tao thanh cation clia nguyén tu.
X (hoi) + I, — X* (hoi) + e
l,: ndng lugng ion héa th& nhat, I, < I, <1, < ...
Su bién déi ndng luong ion hoéa (1) trong mét chu ky:
<= Trong moét chu ky, | tang dan tU trai sang phai.

Do: sb I16p e nhu nhau
Z tang O e bi nha&n hat manh hon O | tang

Su bién déi ndng luong ion héa (1) trong mdt nhém:

<= Trong mOt nhém, | gidm dan tir trén xudng.
Do: sO I6p e tang

<= Trong phan nhém B, | gidm cham tu trén xudng, co6 khi tdng, do su tang nhanh cta dién tich
hat nhan trong khi ban kinh thay déi rat it.
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Bang hé théng tuan hoan -
Su bién déi tuan hoan ciia mét sé dai luong vat ly

Nang luong ion hoa (l):

- -
= =
9’ m
1 H He| & 3
1310 270| ¥ 0§
= |
=) C
s A
2| Li |Be B|{C| N | O|F |(Nelfg 3
520 900 800 | 1090 | 1400 | 1310 | 1680 | 2080 g E
o >
[
3/Na|M Al|Si| P |S |ClIArfs 3
500 | 740 580 790 | 1010 | 1000 | 1250 | 1520 g
[1-]
@
4 K |Ca|Sc |Ti|V |[Cr/Mn|/Fe|Co |Ni|Cu|Zn|Ga|Ge|As |Se |Br|Kr| 2
420 590 630 660 650 650 720 760 760 740 750 910 580 760 950 940 | 1140 | 1350 a-
s
-~
[
5/Rb | Sr| Y |Zr INb Mo | Tc (Ru|{Rh |Pd [Ag |Cd|In (Sn |Sb|Te | | |Xe| 2
400 | 550 620 660 660 680 700 710 720 800 730 870 560 710 830 870 | 1010 | 1170 =
6/Cs Ba|La|Hf [Ta/W Re|Os|Ir [Pt |[Au|Hg| Tl |[Pb|Bi|Po|At|Rn
380 500 540 680 760 770 760 840 880 870 890 | 1010 | 590 720 700 810

Elements whose
ionization energies are the
greatest in their Period

He Helium

Ne Neon

Ar Argon

Kr Krypton

Xe Xenon

Rn Radon

71790
w3714 NO S3ION3IDS TVIISAHd

©DIAGRAM

) b P

7190
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Bang hé théng tuan hoan -
Su bién déi tuan hoan ciia mét sé dai luong vat ly

Nang luong ion hoa (l):
= POoi vdi nhiing nguyén t& cé cau hinh e bén thi ndng lugng ion héa cao.
Vd: nang lugng ion hoa ctia khi hiém rat cao.
Vd: giai thich vi sao nang lugng ion héa cua Be I6n hon cua B trong cung chu ky

gidi thich vi sao I, (Mg) > I, (Al), I, (P) > 1, (S)

Ai luc dién tir (ndng luong anion héa):

= Ajluc dién t( la ndng luong tda ra (-) hay can cung cap (+) dé nguyén t( tu do G thé hai nhan
thém mot electron dé tré thanh anion.

= Nang lugng anion héa cho biét khd nang tao thanh anion clia nguyén tcr.

X (hoi) + e - X (haoi) + energy

Nang lugng anion hoa th(r nhat c6 thé am hay duong, ning lugng anion héa th( hai tré di
lubn duang.

= Ajluc dién t&r khong bién doi tuan hoan.
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Bang hé théng tuan hoan -
Su bién doi tuan hoan cua mot so dai luong vat ly

Ai luc dién tir (ndng luong anion héa):

Atomic [
1 number Group 18
-15.4
Group 1 Group 2 c e Symbol Gioup 13 Group 14 Goap 15 Group 16 Group 17
1_ 4 5 6 7 8 g 10
2 Li Be ]26 3 B C N O F Ne
“61.8 i} = vod "= Electron 217 =163 1] ~146.1 -3399 i
1" 12 affinity 14_ 15 16 17 18
3 Na Mg AI S SR S FEh AT
S48 (0 i -13 746 2077 W17 M
-548 W Group 3 Group 4 GroupS Group 6 Grup 7 Group B Group® Growp 10 &lt:uu:- 1 'En:up 12 -1 138.5 746 7 61 0
19 0 21 i1 i3 4 15 26 a7 EE' 32 33 M 35 E{
4 K CG S TI V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
=) ST T T R -J::-= 666 () -163 661 1156 -m R R R T R
17 L EL] 40 42 44 49 11 51 52 53 54
iR S LY A Nb Mo Tc Ru Rh Fd Ag Cd In Sn Sb Te | Xe
—48.5 {0 =307 42 6 89,3 -6 —'E-':u =05 =113, 557 30 120 ~1a7 1471 =305.9 i
&5 56 57 12 73 74 Th 17 7t g1 Bl 23 B4 25 B
6 Cs Ba La Hf Ta W Re 2 ] [ - - Au Hg TI Pb Bi Po At Rn
473 1] =5 1)] -32.2 b1 g =110 =1565 2128 239 -3 =15 -446 =140 - ]
87 23 24 11] 10 108 104
7 Fr Ra Ac Rf i: é"@. Hs Mt
i 7.0 (il - - - —

Luu y: khong thé chi can cr vao i luc dién tir dé€ két ludn don chat nay co tinh phi kim manh hon
don chat kia. Vi dai lugng nay chi dac trung cho nguyén tir tu do.
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Bang hé théng tuan hoan -
Su bién doi tuan hoan cua mot sé dai luong hoéa hoc

Do am dién (), tinh kim loai va tinh phi kim:

= PO am dién la dai lugng dac trung cho kha nang hat electron cla nguyén tU khi tao thanh lién
két hda hoc.

= P) am dién cho biét tinh phi kim va kim loai cla don chat.
Su bién déi dé &m dién trong mét chu ky:

= Trong moét chu ky, d am dién tang dan tU trai sang phai, tinh phi kim ting dan
Su bién déi dé6 &m dién trong mét nhém:

= Trong mot phan nhém chinh, d0 am dién gidm dan tu trén xudng, tinh kim loai ting dan
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Bang hé théng tuan hoan -
Su bién doi tuan hoan cua mot so dai luong héa hoc

Do am dién (x):

CHEMIX - PERIODIC TABLE x
Graphics Cloze

" Atomic number i First ionization potential ¥ " Electron configuration
i Mame i Specific heat capacity Jg'1K'1 " Oxidation states
Group " Relative atomic mass u  Electncal conduchivity =106 Ohm 1 em 17 Phase 20°cC
1412, " Melting point °C i~ Thermal conductivity 'w'-::m'1K -1 " Crystal structure 15/V11
2200 " Boiling point °C i+ [E lectronegativity Pauling:
_H | 214 ¢ Density g/cm 3 ¢ Heat of fusion kJ/mol 137114 1444 1628 1681718 _He
[0.980[1.570] ¢~ Covalent radius =1 010, Heat of vaponzation kJ/mol [2.040|[2.550 |[3.040]|3.440][3.980 ||
Li | Be [ Atomic radius =10710 m © Acid-base properties B C | 1] F He

[0.930][1.310] ¢ Atomic volume cm? /mol ¢ Number of stable isotopes [1.610][1.900](2.190][2.580]]3.160]|
Ma | Mo | 308 44vB 548 BB 7/VIB 8N 9410400 1148 1278 _A | Si | P | S | Cf | Ar
[0.520][7.000][7.360][T.540][1. 6:30][1.560|[1.550][1.530][7.880][7. 910][1.900|[1.650][1.510][2.010][2.180][2. 5502 950 |
K Ca| Sc | Ti L Cr | Mn| Fe | Co| Mi | Cu | Zn | Ga | Ge | Az | Se | Br Kr
[0.520][0.950][7.220][T. 230][7. 600] [2.160][1.900][2.200][2. 280 2. 200][1. 330][1.630][1. 750 [1.960][2.050][2.100[2 650 |
BRb | Sr Y Zr | Nb [ Mo | Tc | Ru | Bh | Pd | Ag | Cd In Sn | Sbh | Te | Xe
[0.730][0.530][7.100][1.300][1.500][2. 360 |[1.900][2.200][2.200] 2. 250[2 540 |[2.000][2.040][2. 330 [2.020][2. 000 [ 200 |
Cz | Ba La HfF | Ta W Re | Oz Ir Pt | Au | Hg Tl Ph Bi Po At | Bn
[0.700][0.300][1.100

s e [{-720][1.730][.140] (1.1 30][1.170][1.200] 1200 [1.200][1.220][1.230] {.240][1.250] 1. 1101270

Lanthanides > Ce | Pr | Nd| Pm| Sm | Eu| Gd| Tb | Dy | Ho | Er | Tm | ¥b | Lu
[-300){T500] .380](1-360] 1260 1. 300] 1.300[1.300][1-300]1.300] 1.300]1.200] 1300 |

Actinides >  Th| Pa| U | Np| Pu| &m | cm| Bk | Cf | Es| Fm | Md | No | Le

Bang do am dién theo Pauling

Chuong I: Cau tao nguyén tir va bang hé théng tuan hoan




CHUONG II:

LIEN KET HOA HOC



Lién két héa hoc

<= C4c khi hiém ton tai dudi dang don nguyén ti: He, Ne, Ar, Kr, Xe, Rn.

Cau hinh electron khi hiém: (n-2)f*4 (n-1)d% ns2 npé

= C&c nguyén tlr cla cac cac nguyén to khac co6 khuynh hudng két hop véi nhau dé tao thanh
phan t hay tinh thé.

Tai sao?

|

Vi khi két hop vdi nhau, cac nguyén tu dat cdu hinh
electron tuong tu khi hiém bén hon cdu hinh electron cua
tlng nguyén tu riéng Ié.

Gilbert Newton Lewis Walther Kossel
American chemist, Nobel Prize German chemist
(1875-1946) (1888-1956)

= Gilra cac phan tu cling c6 tuong tac véi nhau.

Lién két gilra cac nguyén t( trong phan t& hay tinh thé, hay lién két gilta cac phan t(r v
nhau goi la lién két hda hoc.
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Lién két héa hoc

Céc loai lién két héa hoc:

Nguyén tl Kim loai (s, p) Kim loai (d) Phi kim (s, p)
Kim loai (s, p) Kim loai Kim loai Ion / cOng hoa tri
Kim loai (d) Kim loai Kim loai COng héa tri
Phi kim (s, p) Ton / cOng héa tri COng héa tri COng héa tri

= Ljén két cho nhan la mot truong hgp dac biét cla lién két cdng hoa tri.

= C4c loai lién két gilra cac phan td: lién két hydrogen, lién két Van der Waals.

Ban chat cla cac loai lién két trén khac nhau nhu thé nao?
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Lién két héa hoc - Ky hiéu nguyén ti theo Lewis

PE xét lién két hoa hoc co thé hinh thanh, nguyén t(r cac nguyén té s, p dugc ky hiéu kém véi
céac electron hoa tri bi€u dién bang dau cham:

Nhom A A A IVA VA VIA VIIA | VIIIA

Cau hinh electron| 2s? 252 | 252 2pt| 252 2p?| 252 2p3 | 252 2p*| 28? 2p° | 25? 2p*

Ky hiéu Lewis Li-e ‘Be- ‘B- .C- *N- O Fe :Iife:
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Lién két hoa hoc - Lién két ion

Lién két ion Ia lién két do luc hat tinh dién gilra cac ion trai dau.
Su hinh thanh ion:

= |on duong (cation) dugc hinh thanh do su mat di mot hay nhiéu electron |&p ngoai cling.
C—> Nang lugng ion héa cang nhd thi nguyén tir cang dé trd thanh cation.
C—> Céc nguyén tir kim loai nhém IA va IIA dé nhudng electron d€ trg thanh cation:
Li - Li*+e
-Ba- - Ba? + 2e

< |on 4m (anion) dugc hinh thanh do su thu nhan thém mot hay nhiéu electron vao |6p ngoai
cung.

.—> Ailuc dién t&r cang 4m nhiéu thi nguyén t cang dé trd thanh anion.

C—> Céc nguyén ti phi kim nhém VIIA (halogen) dé nhan 1 electron dé trd thanh anion:

Fe +e - F
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Lién két héa hoc - Lién két ion

Suw hinh thanh lién két ion:

= Xét su hinh thanh hop chat ion natri clorua (NaCl) tir cac nguyén tir Na va Clo:

©
]

-Na + :Cl* —> Na* :Cl:

3st 3s23p° 2s22p® 3s23pd

C—> Cac ion Na+ va Cl- c¢6 dién tich trai ddu nén hat nhau bang luc hit tinh dién, tao thanh
lién két ion.
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Lién két héa hoc - Lién két ion

Suw hinh thanh lién két ion:

<= Theo dinh luat Coulomb, nang luong tuong tac E gilra hai ion dugc cho bai:

<@

Q (Na*) x Q (CI) L o
E ~ p Q: dién tich cua ion

r: khoang céch gilra tam hai ion sau khi tao lién két
k Q (Na*) x Q (CI) k: hang sé ti 1é
r

E =

> E <0, su hinh thanh lién két ion tir hai ion trai d&u 1& qué trinh tda nhiét, lam gidm nang
luong téng cOng cla hé thong.

> Phan t(rion NaCl bén hon so vGi cac ion Na* va CI- ton tai riéng I€.
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Lién két héa hoc - Lién két ion

Tinh thé€ ion:
= Tinh th€ NaCl thudc hé 1ap phuong so cap vdi cac théng s6 mang:

a=b=c
G:B:y:90°

<= C(r1ion Na* c6 6 ion Cl bao quanh va ngugc lai

= Tinh thé nay c6 chi s6 phdi tri bang 6.

Tinh thé NacCl

Na*
Cl-

O mang co sé cla NaCl
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Lién két hoa hoc - Lién két ion

/. ® cs

® Cr

Tinh thé ion:

=

= Tinh thé CsCl thudc hé 1ap phuong tam thé véi cac théng s6 mang:

a=b=c
C(:B:y:90°

<= C(r1ion Cs* c6 8ion Cl bao quanh va ngugc lai

= Tinh thé& nay c6 chi s6 phdi tri bang 8.
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BAI TAP

1.1. Xac dinh so ion Na* va s6 ion Cl-co6 trong mot 6 mang co s& cla tinh thé ion NaCl?

11.2. Xac dinh s6 ion Na* nguyén ven va so ion CI- nguyén ven cé trong mot 6 mang co sé cla
tinh thé ion NaCl? Suy ra s6 phan t& NaCl nguyén ven c6 trong mot 6 mang co so.

O mang co sé cla NaCl

11.3. Biét NaCl c6 kh6i luong phan tlr 1a 58,44 g/mol va khoi lugng riéng 1a 2,165 g/cm3. Xac dinh
thong s6 mang a (qui vé don vi pm). Suy ra khodng cach d gilra hai tam ion trong tinh thé (qui
vé don vi pm).
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Lién két hoa hoc - Lién két ion

Ban kinh ion:
< Ban kinh ion la ban kinh cla cation hay cua anion tu do.
Y nghta cla ban kinh ion:

= Ban kinh ion (kich thudc cla ion tu do) sé anh hudng dén cach sap x€p cac ion trong mang
tinh thé khi tao thanh hop chat ion, tdc anh hudng dén cau tric cla tinh thé ion.

= Ban kinh ion anh hudng dén tinh chéat vat Iy va tinh chat héa hoc cla hop chét ion
So sanh gilra ban kinh ion v&i ban kinh nguyén tu:
X X+ e

= Ban kinh cation nhd hon ban kinh nguyén tu. Giai thich?
Do: cuing dién tich hat nhan, giam electron lam gidm tuong tac day cla céac electron IGp ngoai
cung O gidm kich thudc dam may electron.

X+e - X
<> Ban kinh anion I&n hon ban kinh nguyén tl. Giai thich?
Do: cung dién tich hat nhan, ting electron lam téng tuong tac ddy cla cac electron 16p ngoai
cung O giam kich thudc dam may electron.

Chuong II: Lién két héa hoc




Lién két hoa hoc - Lién két ion

Ban kinh ion:

Ion ¥ (pm) Ion ¥ (pm) Ion ¥ (pm) Ton ¥
Li™ 68 Bel® 30 0 145 F- 133
Na* 98 Mg2*+ 65 g2- 190 Cl- 181
K* 133 Ca?* 94 SeZ 202 Br- 196
Rb™ 148 Sp2t 110 Te2- 222 I- 219
Cs™ 167 Bal® 131

<= Trong mOt nhém, ban kinh ion tang dan tu trén xuong.
Do: sb I8p e tang.
= Viéc so sanh ban kinh ion trong cting mot chu ky chi cé y nghia khi cac ion 1a dang dién

Khi do: vd: r (Na*) < r (F)

<r

Cation c6 dién tich duong cang I6n thi ban kinh cang nhd. Vd: r (AIF*) <r (Mg?) <r (Na*)
Anion c6 dién tich am cang I6n thi ban kinh cang Ién. Vd: r (O%) > r (F)

Gidi thich? r (Al¥) = 50 pm

Chuong II: Lién két héa hoc



Lién két hoa hoc - Lién két ion

Ning lwong mang tinh thé (lattice energy) U:

= La nang luong can thiét dé tach hoan toan mot mol hop chat ion & thé ran thanh cac ion tu do
3 thé hoi.

Y nghfa cGia nang lugng mang tinh thé:
<« Cho biét dd bén, do hoa tan va nhiéu tinh chat khac ctia hop chat ion.
Phan biét vdi nang lugng tuong tac E gira hai ion:

<= Nang lugng mang tinh thé U cho biét dd bén clda hgp chat ion con ning luong tuong tac E
giCta hai ion chi cho biét d0 bén ctia mdt phéan t&r gobm hai ion.

Phuong phap xac dinh nang lugng mang tinh thé U:

<= NEu biét cau trdc va thanh phan ctia mot hgp chat ion, c6 thé xac dinh U theo dinh luat
Coulomb.

= Xé&c dinh gian ti€p U bang chu trinh Born-Haber (Max Born + Fritz Haber).

Chuong II: Lién két héa hoc



Lién két hoa hoc - Lién két ion

Ndng Iwong mang tinh thé U tinh theo chu trinh Born-Haber:

M: kim loai ki€m, X: halogen

1 AH°
M (r) + E X, (K) MX ()
Thang hoalAH° >0 Ut nod l H° >0 I
M (K X (K) A <0
lon hc’)alAH° >0 Anion hc’)alAH°
M* (K) + X (k) U=-AH°®° >0

AH°: ndng lugng can thiét dé chuyén 1 mol M dang ran sang dang hoi, nang lugng thang hoa

AH°,: nAng lugng can thiét d€ cat dat lién két 1/2 mol X, thé khi tao thanh 1 mol nguyén t& X dang hoi, ti 1&
véi ndng lugng dat noi
AH°,: ndng lugng can thié€t dé€ ion héa 1 mol M dang hai, nang lugng ion héa

AH°: ndng lugng thu vao hay tda ra khi anion héa 1 mol X dang hai, ai luc dién tir

AH°: ndng lugng phong thich khi trong qua trinh hinh thanh 1 mol tinh thé tir nhiing ion riéng ré.

AH°: nang lugng thay déi tong cong cla ca phan ing | AHe = AH°, + AH°, + AH°, + AH°, + AH°,

Chuong II: Lién két héa hoc



Lién két héa hoc - Lién két ion

Ndng luong mang tinh thé U:

Hop chat U (kJ/mol)

LiF 1012

LiCl 828

LiBr 787

Lil 732

NacCl 788

NaBr 736 Nhan xét?
Nal 686 g
KCI 699

KBr 689

Kl 632

MgCl, 2527

Na,O 2570

MgO 3890

Chuong II: Lién két héa hoc



BAI TAP

I.4. Tinh néng lugng mang tinh thé LiF biét:

Nhiét thang hoa cua Li la 155,2 kJ/mol
Nang lugng lién két cla Flo 1a 150,6 kd/mol
Nang lugng ion hoa th(r nhat cla Li la 520 kJ/mol

Ai luc dién tir cla Flo 1a -333 kJ/mol

Nhiét tao thanh cua LIF la -594,1 kJ/mol

Chuong II: Lién két héa hoc




Lién két hoa hoc - Lién két ion

Tinh chat cua cac hop chat ion:
Tinh dan dién: cac hgp chat ion dan dién kém & thé ran, dan dién t6t & trang thai ndng chay
hay dung dich. Giai thich?
D6 ran, d6 néng chay va do soi:
= Pii vbi cac hgp chat ion co cuing co cdu va dién tich: do ran, d6 néng chay va do soi tang khi
khodng cach lién nhan gidm. Gidi thich?

= PGi vbi cac hgp chat ion ¢6 cling co cau va cung khodng cach lién nhan: dd ran, dé nong
chdy va dd soi tang khi dién tich ion tang. Giai thich?

Hop chat d (A) Pod ran
MgO 2,05 6,5
CaOo 2,40 4.5
SrO 2,57 3,5
BaO 2,73 3,3

Chuong II: Lién két héa hoc



Lién két hoa hoc - Lién két ion

Tinh chat cua cac hop chat ion:

D6 ran, d6 néng chay va do soi:

Hop chat U (kJ/mol) D6 néng chay (°C)
LiF 1012 845

LiCl 828 610

LiBr 787 550

Lil 732 450

NacCl 788 801

NaBr 736 750

Nal 686 662

KCI 699 172

KBr 689 735

Kl 632 680

MgCl, 2527 714

Na,O 2570 1275 (thang hoa)
MgO 3890 2800

Chuong II: Lién két héa hoc



Lién két hoa hoc - Lién két ion

Tinh chat cua cac hop chat ion:
Do hoa tan:

= Khi hoa tan m6t hop chat ion vao dung méi, xay ra 2 qua trinh:
Pha huy tinh thé (nang lugng U > 0)

Dung moi héa céc ion bdi cac phan tir dung moi (AH,,,, < 0)

AH°
MX (1) > M*enH,O + X *mH,O
U\A 4'
M* + X

<= AH, . cang am thi do hoa tan cang Ién
AH,_ phu thudc hang s6 dién méi € clia dung méi, € cang I6n thi AH,_. cang am.

<= Cung dung moi, d tan cang I6n khi lién két gilra cac ion trong tinh thé cang yéu.

PO tan: KCI < KBr < Kl

Chuong II: Lién két héa hoc



Lién két hoa hoc - Lién két ion

Tinh céng héa tri cua cdc hop chat ion:

<= MOt hop chat ion c6 phan nao tinh cong hoda tri khi cé su xen pht mot phan dam may dién tir
cla cation va anion.

< Tinh cOng hoda tri clla hop chat ion cang I16n khi khd nang phan cuc cla cation trén anion cang
1&n:
Cation: ban kinh r nhd, dién tich Q I6n O Q/r 16n O dé phan cuc anion?r
Anion: ban kinh r 18n, dién tich Q 16n O dé bj phan cuc béi cation

Vidu: FeCl, (., =60 pm, r,, = 181 pm)

0 Hop chat ion cé
tinh cong hoéa tri

< Clung mo6t anion, hgp chat ion cla cation khéng cé cau hinh khi tra ¢ tinh cdng hoéa tri nhiéu
hon hop chat ion cula cation cé cau hinh khi tro.

Vi du: Hop chation Ban kinh cation (pm) t° néng chay
NacCl 95 800
CuCl 96 422
KCI 133 776 Giai thich?
AgCl 126 455
CaCl, 99 772
CdCl, 97 568

Chuong II: Lién két héa hoc



Lién két héa hoc - Lién két cong héa tri

Lién két céng héa tri theo thuyét Lewis:

Lién két cong hoa tri la lién két gitra hai nguyén ti, duoc tao thanh bang cach gop chung mot hay
nhiéu electron.

H- + *H —*> H:H hay  H-H
MOi nguyén t&r gop chung
. . e e 1 electron tao lién két don
tF* + F+ — :F:!F: hay F+

AN

cap electron khong lién két

He  F
0=C=0 C=C MOi nguyén t& gép chung 2 electron tao lién két
oo oo / N\ .

H H doi
tN=N: H-C = CH MOi nguyén tr gép chung 3 electron tao lién két ba

O Khuyét diém cla cong thic Lewis: khong gidi thich dugc ban chat cla lién két (vi sao lién
két ton tai, cac tinh chat cla lién két, dinh hudng trong khong gian cla lién két...)

Chuong II: Lién két héa hoc



Lién két héa hoc - Lién két cong héa tri

Vidu:
Lién két D6 dai n6i (pm) Nang lugng noéi (kJ/mol) ||'| H
H-H 74 436,4 H p T |5
FF 142 150,6 Hf

Lién két phéi tri:
La mot dang lién két cong héa tri trong dé cap electron dung chung do mdt nguyén tir déng gop.

cFe o+
”\// |

|
0B—F —— F—B
|
= F

Chuong II: Lién két héa hoc



Lién két héa hoc - Lién két cong héa tri

Thuyét lién két héa tri VB (valence bond theory):
= Haij thuyét ca hoc lugng tUr gidi thich rd ban chat cla lién két cong héa tri hon thuyét Lewis la:

Thuyét VB: gia thuyét rang céac electron trong phan t&r nam trong cac orbital nguyén tlr clia cac
nguyén t tao thanh phan tur.

Thuyét van dao phan t& (MO, molecular orbital): gid thuyét rang cac van dao phan t& dugc
hinh thanh tur cac van dao nguyén tu.

<= NOi dung cUa thuyét VB:
1. Lién két cOng héa tri dugc hinh thanh do su xen phu cac orbital hda tri clia cac nguyén tu.

2. Vé mat nang lugng: Thé nang cla hé gidm va dat gia tri cuc ti€u khi su xen phu la toi uu.
P06 gidm thé nang di kém véi su tda nang lugng khi hinh thanh lién két (nang lugng lién két).

O Gidi thich dugc céac tinh chat cla lién két (46 dai ndi, nang luong noi, dinh hudng khdng gian)

Cau héi: So sanh thuyét Lewis va thuyét VB?

Chuong II: Lién két héa hoc



Thuyét lién két héa tri VB (valence bond theory):

Lién két hoa hoc - Lién két cdng héba tri

Vidu: Su hinh thanh lién két cOng hoa tri trong phan tir H,

Thé néng

4

| © @ 00

[
»

Khoang cach
giCra hai nguyén tur

Chuong II: Lién két héa hoc



Lién két hoa hoc - Lién két cdng héba tri

Thuyét lién két héa tri VB (valence bond theory):

3. D€ gidi thich lién két trong cac phan t& phic tap hon, ding gid thuyét lai hoa cac van dao
nguyén tu:

Su lai hoa la su trdn lan cac van dao nguyén t& trong mot nguyén tlr (thudng la nguyén t
trung tdm) dé€ tao thanh cac van dao nguyén t& mdi gibng nhau, goi la cac van dao lai héa.
Céac van dao lai héa nay xen phu véi cac van dao cla cac nguyén ti khac dé tao thanh lién
két hoa hoc.

Lai héa sp :

Vi du: Lién két trong phan tir CH,

OYDQO ®

et add four combine
H atoms sp? and 1s
2py 2py 2p, = A - = by -
'\\ atomic orbitals all on the same atom /,'
- ~ - ® ®
four sp® hybrid orbitals @ each MO orbital is the same
four sp™ hybrid orbitals form a tetrahedron and has o symmetry
1 this one is from
2s K{ ------- - U 2s +2p,
_
2p,

Chuong II: Lién két héa hoc



Lién két héa hoc -

Lién két cong hoa tri

Thuyét lién két héa tri VB (valence bond theory):

Lai héa sp :

Vi du: Lién két trong phan t&r CH,

O - + QJ

L
23 2py 2py 2p;
A )
Y
3 x sp:r'2 AQs @
in the plane

unchanged 2p.

Chuong li:

C—H bonds
108 pm

C—C bond
133 pm

ethene
{ethylene)

® bond

-

@ bonds © d bonds

n bond

Lién két héa hoc



Lién két hoa hoc - Lién két cdng héba tri

Thuyét lién két héa tri VB (valence bond theory):

Lai hoa sp: Vi du: Lién két trong phan tlr C,H,
QP-Cd-A -0
‘ g 2Dy F Eﬂy 2p:
¥ | ’
¥ Y Y
oD - X -0
2 x sp AOs 2p, 2p;

twio p orbitals are unchange:

® + @ e -
2sp hybridized carbon atoms linear ¢ bonds form skeleton
2py and 2p; orbitals remain two perpendicular m bonds

H—C=—C—H

Chuong II: Lién két héa hoc



Lién két hoa hoc - Lién két cdng héba tri

Thuyét lién két héa tri VB (valence bond theory):
Lai héa sp d: Vi du: Lién két trong phan tir PCI,

90°

Trigonal bipyramidal
Laihéasp d :  Vidu: Lién két trong phan tr SF,

90°

Octahedron
90°

Chuong II: Lién két héa hoc




Lién két héa hoc - Lién két cong héa tri

Thuyét day céc déi dién tur cua tang héa tri (VSEPR):
Céac doi dién tlr hoa tri ca nguyén ti trung tam trong phan t& cé tuong tac day lan nhau, do

do6 cac nguyén ti trong phan tlr sap xép sao cho tuong tac day nay 1a nhd nhat (tuong Ung vdi
cac doi dién tir & xa nhau nhat).

0 BE du doan cau truc lap thé clia phan tur.
Khi du doén cau trac, khdng phan biét lién két don, doi hay ba.

Xét phan t&r AX E,_ vdi A la nguyén tU trung tam, n la s6 nguyén t X tao lién két véi A, m la s6
do6i dién ti E khong lién két.

n: goi la chi so 1ap thé, tuong Ung vdi s6 orbital lai hoa theo thuyét VB.

Chuong II: Lién két héa hoc



Lién két hoa hoc - Lién két cdng héba tri

Thuyét day céc déi dién tur cua tang héa tri (VSEPR):

Phan tu,
dang cau truc

Vidu

AX,: thang hang

AX,E: gap khuc

AX,E,: gap khic

AX,E.: thang hang

Pinh hudng cac déi dién ta Cau trac
phan tu
X—A—X Ja@u) )"ﬂ)
T A
A Ji D
x/" "\x »
E\ E
LR M
X/ \X <
T
X—A—X |
4 fir’ -

Chuong II: Lién két héa hoc

BeCl,, HgCl,, CO,

NO,, SO,, O,

H,0, OF,

XeF,, I,




Lién két hoa hoc - Lién két cdng héba tri

Thuyét day céc déi dién tur cua tang héa tri (VSEPR):

Phan tu, Pinh hudng cac déi dién ta Cau trac Vi du
dang cau tric han tu

©

\‘x . h
] ., 2 i"“ BF , CO 2_, NO 5 SO
AX: tam giac phang X A\x ‘yd J’Lﬁ-‘) 3 CO;, 31 90;
T
AX,E: kim tu thap 3 géc /A“m,x P J#) NH,, PCl,
(chop) X
X
E\ E
AX,E,: chit T X—A—X J* < J ‘ CIF,, BIF,
| J J
X
|
AX,: tUr dién Ay }J _,i) CH,, PO,*, SO,2, ClO,
X J

Chuong II: Lién két héa hoc



Lién két hoa hoc - Lién két cdng hoba tri

Thuyét day céc déi dién tur cua tang héa tri (VSEPR):

Phan tu,

dang cau trac

Pinh hudng cac dé6i dién tua

Cau trac
phan tu

Vidu

AX E,: bap bénh,

t¢ dién biéndang £ =
X

AX,E,: vudng phang

AX;: kim tu thap doi

3 gbc

AX.E,: kim tu thap

vuong

[
X—A—X
E
E
|
x““n
x""'T_x
X
X
Xirggy, n o X
A
E

Chuong II: Lién két héa hoc

A
S,

+ 4
&

SF,, IF,*, XeO,F,

XeF,, ICl,

PCI,

CIF,, BrF., XeOF,




Lién két hoa hoc - Lién két cdng héba tri

Thuyét day céc déi dién tur cua tang héa tri (VSEPR):

Phan tu, Pinh huéng cac déi dién tu Cau trac Vi du
dang cau tric phan tu
| ‘4.)
AX.: bét dién Xty 0t X - SF
J
X
3
X X i .
AXE,: kim tu thap X—Zhe **J - 'J v XeF,
5 goc < v
X
X
: , . Xl X - 4 * D
AX,: kim ty thap doi X M~ < IF,
»

5 goéc

Chuong II: Lién két héa hoc



Lién két héa hoc - Lién két cong héa tri

Mot sé dac tinh cua lién két cong hda tri:
Nang lugng dut noi, niang luong lién ket:
* Trong cac hop chat cong héa tri, cé hai loai tuong tac:

v Tuong tac gilr cac nguyén tir gilr chung lién két véi nhau trong mot phan td, tuong tac nay
dugc do bang nang luong lién két (hay nang luong noi).

v Tuong tac gilt cac phan t& véi nhau, tuong tac nay duoc do bang néng luong lién két gilra
cac phan tu.
* Nang luong lién két gilra cac phan t& < nang luong néi cong hoa tri.

= N&ng luong dut ndi la su thay ddi enthalpy can thiét dé€ lam dit céc lién két cong hoa tri
cUa 1 mol phan t& hai nguyén t& & trang thai khi.

H, (k) - H (k) + H (k) AH® = 436,4 kJ
Cl, (k) ~ Cl (k) + CI (K) AH® = 242,7 kJ Nhan xét?
0, (k) - O (k) + O (k) AH°® = 498,7 kJ

N, (k) - N (k) + N (K) AH° = 941,4 kJ

Chuong II: Lién két héa hoc



Lién két héa hoc - Lién két cong héa tri

Mot sé dac tinh cua lién két cong hda tri:
Nang lugng dut noi, niang luong lién ket:

= Nang lugng duat néi trong phan t& nhi€u nguyén t& khac nhau moét chat thy thudc vao moi
truong hoa hoc (mbi trudng dién t&) xung quanh néi dé O ngudi ta thudng s dung nang
luong dut néi trung binh.

H,O (k) - H (k) + OH (k) AH° =502 kJ

OH (k) - H (k) + O (k) AH° =427 kJ
Noi AH® (KJ/mol)  NO6i  AH° (KJ/mol)  N6i  AH° (KJ/mol) Noi AH° (kJ/mol) NOi AH°

(kJ/mol)

H-H 436,4 H-Br 366,1 C=N 615 N-N 193 O-P 502
H-N 393 H-I 298,3 C=N 891 N=N 418 O=S 469
H-O 460 C-H 414 C-O 351 N=N 941,4 P-P 197
H-S 368 C-C 347 C=0 745 N-O 176 P=P 489
H-P 326 C=C 620 C-P 263 N-P 209 S-S 268
H-F 568,2 C=C 812 C-S 255 0O-0 142 S=S 352
HCI 431,9 C-N 276 C=S 477 O=0 498,7 F-F 150,6

Chuong II: Lién két héa hoc




Lién két héa hoc - Lién két cong héa tri

Mot sé dac tinh cua lién két cong hda tri:

D6 néng chay, do soi, do hoa tan, do dan dién:

Hop chat ion
Ran, t° néng chay cao (vai tram do C)

Hau hét tan trong cac dm phan cuc (H,0),
khéng tan trong cac dm khong phan cuc (hexan)

Hop chét ion néng chady dan dién tot,
dd nudc cla hop chat ion dan dién tot.

Chuong II: Lién két héa hoc

Hop chat cong héa tri
Khi, 1&dng, ran, t° néng chdy thap (<300°C)

Hau hét khdng trong cac dm phan cuc,
tan trong cac dm khong phéan cuc.

Hop chat cdng hoa tri 1dng va néng chay
khong dan dién.

Dd nudc cla hop chat cong hoa tri
thuong dan dién kém.




Lién két hoa hoc — Cac loai lién két khac

Lién két van der Waals:

" La loai lién két lién phan t& ban chat do cac tuong tac tinh dién gilta cac phan tir ion, phan ta
phan cuc thudng truc va phan t&r phan cuc tam thai.

= Lién két van der Waals bao gobm céac loai lién két sau:

v’ Lién két ludng cuc-ludng cuc: lién két gilta cac phan t&r phan cuc (c6 momen ludng cuc).

= J &= =) &+ =)
+ J &= = = - Maximum attractive interaction in solid state
+ 9 &+ =) + -
. O0+—»0-
Momen luongcu: u=Q x r H—F

v Lién két ion-ludng cuc: lién két gilra ion va phan t& ludng cuc.

Na* 4
o O

Chuong II: Lién két héa hoc



Lién két hoa hoc — Cac loai lién két khac

Lién két van der Waals:

v Lién két ion-luéng cuc cdm Ung, ludng cuc-ludng cuc cdm Ung:

@ Ludng cuc cam Ung
v’ Lién két do luc phan tan London: 1a tuong tac gilta cac phan t& khéng phan cuc do su hinh

thanh ludng cuc tam thoi.

O Lién két van der Waals dung dé gidi thich t° ndng chay, t° soi.

= Ban kinh van der Waals la 1/2 khoang cach gira hai nguyén t(r khong lién két véi nhau &
trang thai sap xép bén nhat.

Chuong II: Lién két héa hoc



Lién két hoa hoc — Cac loai lién két khac

Lién két Hidrogen:

" La loai lién két lién phan tl, trudng hop dac biét cla lién két ludng cuc-ludng cuc gitra
nguyén t& hidrogen trong mot ndi phan cuc véi nguyén tir c6 do am dién I&n nhu O, N, F v4i
diéu kién cac nguyén tir nay cé mot hodc nhiéu cap electron khong lién két.

A—H----A hay A—H----B VGi A, B:O, N, F

H H
H-O- -H-O H—Ill- -H—Ill
Ho hooH

H T
H—(l)- -H—+ H—ITI"'H—?
H H H H

= Nang luong lién két hidrogen kha 16n so véi nang luong tuong tac ludng cuc-ludng cuc,
khodng 40 KJ/mol O ding dé€ gidi thich cau tric va cac tinh chat nhu t° nong chay, t° séi, do
tan, ...

Chuong II: Lién két héa hoc



Lién két hoa hoc — Cac loai lién két khac

Lién két kim loai:

®= Trong tinh th& kim loai, cac ion duong chi€m nhiing nit ctia mang tinh thé. Vi nguyén tl kim
loai c6 nang lugng ion hda thap, cac electron ngoai ciing lién két yéu véi hat nhan nén dé tach
ra khéi nguyén tl, chuyén dong tuong doi tu do trong toan mang ludi tinh thé tao thanh « bién
electron ». Céac electron hdt cac ion mang dién tich duong va lién két cac hat nhan véi nhau.
Do la lién két kim loai.

O Tinh dan dién, dan nhiét, dé dat méng, dé kéo dai, khé nong chay, khé bay hoi.

Lién két trong phtrc chat:

= La lién két phoi tri co tinh ion.
o
Nguyén tU trung tm <— Ligand

Mat d6 dién tich duong cao Mat do dién tich am cao
* Theo thuyét VB, 3 yéu t6 chu yéu anh hudng d6 bén cua lién két trong phuc:
v N&ng lugng cla van dao xen phu phai tuong duong
v Vung xen pha 16n
v  Mat db dién t&r I6n

Chuong II: Lién két héa hoc



CHUONG III:

NHIET HOA HOC VA PONG HOA HOC



Nhiét héa hoc (Thermochemistry)

MOt phan Ung héa hoc ludn ludn tuan theo hai dinh luat co ban:

* Pinh luat bdo toan khoi lugng
= Pinh luat bdo toan nang luong. Nang lugng dé duoc thé hién dudi nhiéu dang khac nhau:

v" Quang nang (su phat sang)
v' Co nang (cac phan Ung no)
v Bién nang (pin, acqui)
Mot s6 khai niém:
= Hé thong (system): 1a bat cr phan dac biét nao cla vii tru ma chdng ta quan tam khao sat.

= MGi trudng ngoai (surroundings): phan con lai cla vii tru bén ngoai hé thong goi la méi trudng
ngoai.



Nhiét héa hoc (Thermochemistry)

Mot sé khai niém:
= CAc loai hé théng: phéan loai tuy theo hé théng c6é trao doi vat chat va nang luong véi méi trudng
ngoai hay khéng

Hé thong Trao d6i vat chat  Trao dGi nang luong Vi du

Ha Cé Cé @)

Kin Khong Co (b)

Co lap Khoéng Khoéng (c)
Hoi nudc

1

Nhiét Nhiét

(@) (b) ()



Nhiét héa hoc (Thermochemistry)

Mot sé khai niém:
Cac loai nang luong ma cac nha héa hoc quan tam:

* Nang lugng mat trdi
= Nang lugng nhiét: nang lugng gan véi chuyén ddng ngau nhién cla cac nguyén tir va phan tur.

= Nang lugng hoa hoc: nang lugng tiém an trong cau trdc cac chat hoa hoc, lién quan dén vi tri
tuong doi va cach sap x€p cac nguyén tir trong chat hoa hoc.

" Thé nang: nang luong tiém an do vj tri clla mot vat thé, nang lugng hoa hoc la moét dang thé
nang.

= PpOng nang: nang lugng do chuyén dong clia mot vat thé, phu thudc vao khoi lugng va van
toc.

Céac dang nang lugng trén c6 thé chuyén hoa qua lai 1an nhau. Téng nang luong trong vii tru
khong thay ddi (dinh luat bao toan nang lugng).



Nhiét héa hoc (Thermochemistry)

Su thay déi ndng luong trong cac phan tmng:
= Nhiét |a dang nang luong thuong dugc hap thu vao hay tda ra trong cac phan Ung héa hoc.
= Su nghién ctru nhiing thay doi vé nhiét trong cac phan ng hoa hoc goi la nhiét hoa hoc.
= Qua trinh chuyén nhiét tir m6t hé théng sang mdi truGng ngoai goi la qua trinh téa nhiét
Vidu: 2H, (k) + O, (k) - 2H,0 (l) + Energy
= Qua trinh nhiét dugc cung cap vao hé thdng la qua trinh thu nhiét
Vidu: Energy + 2HgO (r) - 2Hg (I) + O, (k)

Nang IUqu Nang Iuc_rr)g
2H, (k) + O, (k) 2Hg () + O, (k)

A

tda nhiét thu nhiét

v

2H,0 () 2HgO (r)




Nhiét héa hoc (Thermochemistry)

Enthalpy:

= Enthalpy la khai niém ding dé chi nhiét dugc téa ra hay thu vao trong diéu kién ap suat khong
thay daGi.

= Enthalpy duoc ky hiéu bang chir H.

= Sy thay doi enthalpy cia mot hé théng trong mot qua trinh ma ap suat khéng doi dugc ky
hiéu la AH, bang véi luong nhiét tda ra hay thu vao bdi hé thong trong qua trinh do.

* Enthalpy cla mo6t phdn Ung hdéa hoc 1a dd chénh 1éch gilta tbng enthalpy cla cac san pham vdi
tong enthalpy cla cac tac chat:

AH = SH (sdn pham) - H (tac chat)

AH > 0: qué trinh thu nhiét

AH < 0: qué trinh téa nhiét



Nhiét héa hoc (Thermochemistry)

Enthalpy — cac vi du:

= HO () —H,0() AH=6,01kJ

AH = H (nudc 16ng) — H (nudc da) = 6,01 kJ

O 0°C va ap suét 1 atm (khéng ddi), d€ bién ddi mdi mol nudc da thanh nudc 18dng thi hé
thdng can hap thu nang luong la 6,01 kJ.

= CH, (k) + 20, (k) - CO, (k) + 2H,0 ()  AH =-890 kJ

AH = [ H (CO2, k) + 2H (H,0, )] = [ H (CH,, K) + 2H (O,, k) ] = - 890,4 kJ



Nhiét héa hoc (Thermochemistry)

Enthalpy chudn tao thanh va enthalpy chudn cua phan tng:
= Enthalpy chudn tao thanh clia mot hgp chéat tuong Ung vaéi nhiét thay d6i khi mot mol chat dé
duoc tao thanh tur cac cdu tr ¢ cac diéu kién chudn (1 atm).

Ky hiéu:

<« chi 25°
Avao\ chi 25°C

chi su tao thanh (formation)

= Enthalpy chuan cla phan Ung la enthalpy clia phan Ung xay ra & cac diéu kién chuan, ky hiéu
la AH°. Enthalpy chuan cla phan (ng dudgc tinh tUr cac enthalpy chudn tao thanh cla cac chat
trong phan ung.

aA+bB - cC+dD

AH° =[c AHP (C) + d AHP (D) ] — [a AHP (A) + b AHP (B) ]

AH° = 3n AHP (san pham) — Zm AHy (tac chat)

m, n: cac hé so ti lugng cla tac chat va sdn pham



Cac cach tinh enthalpy

Phuong phap truc tiép:
= Ap dung cho cac hgp chat co thé téng hop dugc tir cac don chat thanh phan:
C (than chi) + Oz (k) - CO2 (k)

AH° =1 x AH (CO2, k) — [1 x AHP (C, 1) + 1 AHpP (O,
K
=-393,5-(0 +0)
_ =-393,5kJ/mol . L.
Qui udc: Cac don chat voi dang thu hinh bén nhat ¢ 1atm va 25°C c6 AHf° = 0.
S (dang thoi) + 3F2 (k) - SFs (K)
4P (tréng) + 502 (k) - P4Ou1o (1)

C (than chi) + 2S (dang thoi) - CS: ()



Cac cach tinh enthalpy

Phuong phap gian tiép:
= Ap dung cho cac hgp chat khong thé tong hop truc ti€p tir cac don chat thanh phan, dua trén
dinh luat Hess:

Trong diéu kién ap suat khéng doi, khi cac tac chat phan (ng tao thanh sdn pham, su thay doi
enthalpy 1a nhu nhau cho du phan (ng dién ra trong mét giai doan hay nhiéu giai doan.

Vi du: C (kim cuong) - C (than chi). Tinh AHf cla C kim cuong.
AH° =1 x AH (C, than chi) — [1 x AH° (C, kim cuong)

= — AH (C, kim cuang)
Khong thé do AH° cla phan Ung trén, do d6 st dung cac phan Ung:

C (kim cuong) + Oz (k) — COz (k) (1) AHz° = -395,4 kd/mol

C (thanchi) + Oz2 (k) - COz2(k) (2) AH:2° =-393,5 kJ/mol
P3o chiéu pt (2):

CO:z (K) - C (than chi) + 0z (k)  (3) AH=° = +393,5 kJ/mol

Cong pt (1) vapt (3) sérapt: C (kimcuong) - C (than chi)
Do d6: — AHP (C, kim cuong) = AH:° + AHs® = -395,4 + 393,5 = -1,9 kJ/mol
0 AHf° (C, kim cuong) = +1,9 kd/mol



Nguyén ly thtt nhat cua nhiét dong hoc

Mot sé dinh nghia:
* Trang thai cia moét hé thong: bao gobm cac tinh chat vat ly nhu thanh phan, nang lugng, nhiét
d0, ap suat va thé tich...
Vi du: trang thai cia moét luong chat khi cho trude duoc xac dinh bai thé tich, ap sudat va nhiét
do cua no.
= Ham trang thai: la cac tinh chat dugc xac dinh bdi trang thai cla hé thong. Su thay doi cac ham

trang thai chi phu thudc vao trang thai dau va trang thai cudi ctia hé théng, khéng phu thudc trang
thai thay d6i nhu thé nao. Nhiét do, ap suat, thé tich va nang lugng la cac ham trang thai.

Vi du: xét mot chat khi

A
1 atm, 300K, 2L > 2 atm, 900K, 3L
Trang thai dau Trang thai cuOi
AP =1 atm
AT =600 K
AV =1L

Nhiét va cong khong phai la cac ham trang thai.



Nguyén ly thtt nhat cua nhiét dong hoc

Mot sé dinh nghia:

= C6ng va nhiét: Coéng bao gbm cong co hoc va cong dién. Cong co hoc: w = Fxd.

Qua trinh Dau
Cong thuc hién béi hé thdng tac dong Ién moi trudng ngoai —
Cong thuc hién béi méi trudng tac dong Ién hé théng +
Nhiét thu vao hé théng tu méi trudng ngoai +

Nhiét tUr hé thong tda ra moi truong ngoai —

Vi du: p
oD AT
N N
Khi gidn né Y
. o
N~

w=-PAV<O N~
(w = PxV = F/d? x d® = Fxd)

ChoV,=2,0L,V,=6,0L. Tinh cong (J) trong hai trudng hgp: a) chan khéng va b) P = 1,2 atm.
Nhan xét? Cho 1 L.atm =101,3 J



Nguyén ly thtt nhat cua nhiét dong hoc

Mot sé dinh nghia:

= COng va nhiét: Nhiét la nang luong truyén tir vat ndng sang vat lanh. Nhiét va cong khong phai

la ham trang thai.

AE=q+w

Nguyén ly thir nhat:

AE=q,+w,=q,+Ww,

Nang lugng cé thé chuyén tir dang nay sang dang khac nhung khong tu sinh ra hay mat di hay
nang luong téng cOng cula vii tru khéng thay doi (bao toan nang lugng).

AE = g +W

E: nOi nang, la nang luong chira trong hé thong dang khao sat, gdbm dong nang va thé nang.

Pong nang la nang luong chuyén ddng cla phan t&, nguyén tir va dién t.

Thé néng la nang lugng tuong tac gilta dién tlr - hat nhan, gilra phan tl - phan t.

Ta khong tinh dugc E,, E, nhung tinh dugc AE.



Nguyén ly th&t nhat ctia nhiét déng hoc

Ap dung nguyén ly thir nhat trong diéu kién bién déi dang tich:

VGiw=-PAV=0

0 NE=q +WwW

P6i véi cac qua trinh bién dékl%é:n% tich, su thay d6i nang lugng bang véi su thay déi nhiét.

oxygen supply 'ﬁ'—‘—thermDmEtEF
ignition E
_ wires % E
stirrer E

magnifying
=l pyepiece

—

insulating
jacket

air space
bucket

heater crucible

water

ighition coil sample steel bomb

M 997 Encyclopaedia Britannica, Inc.

Bom nhiét lugng ké (Bomb calorimeter)



Nguyén ly thtt nhat cua nhiét dong hoc

Ap dung nguyén ly thir nhat trong diéu kién bién déi dang ap:
Véi q, = AH
0 AH=AEARANE WP AV =AE +A (PV)=A (E + PV)

H: enthalpi cla hé thong

O |H=E+PV E: n0i nang ctia hé théng

P: ap suat cla hé thong
V: thé tich cla hé thong

D6i v3i cac qua trinh bi€n d6i dang ap, su thay déi enthalpi 1a téng cla su thay d6i ndng luong
cla hé thdong va cong thuc hién (bdi hé thong hay moi trudng).

Vi E, P va V déu la cac ham trang thai nén H cling la ham trang thai.

b P
Vi du:
Had TN AT
| — L
Khi gian né a2
. > v
I el
\§< —

2Na (r) + 2H,0 (I) - 2NaOH (aq) + H, (k)



Nguyén ly thtt nhat cua nhiét dong hoc

Nédng luong lién két (ndng luvong ndi) va nhiét héa hoc:

AH° = INLLK (tac chat) — *NLLK (sdn pham) ,
NLLK: nang lugng lién két trung binh

= NL cung cap — =NL gidi phong

Enthalpy
A
CAc nguyén tlr Cac nguyén tur
A
l— YNLLK (san pham) SNLLK (tac chat) [
SNLLK (tac chat) G P Tl Céc phan tr — SNLLK (s&n ph&m)
san pham tac chat
v
Cac phan tur Cac phan tu
tac chat san pham

Phan Ung thu nhiét Phan Ung téa nhiét



BAI TAP

1. So sanh hai phuong phap xac dinh enthalpy cua phan Ung tu hai cong thic sau:

AH° = Zn AHP (san phdm) — Zm AH (tac chat) (@)
AH° = INLLK (tac chat) — ZNLLK (sdn pham) (b)

2. Dung hai cong thuc trén tinh enthalpi clia cac phan Ung sau, so sanh hai két qua cla hai cach
tinh, nhan xét:

H, (k) + Cl, (k) - 2HCI (k)

2H, (k) + O, (k) - 2H,0 (k)
Cho biét:

Lién k€t  Nang lugng ndi (kJ/mol)

H—H 436.4 Hop chat AH? (kJ/mol)
CI—CI 2427 HCI 92,3
H—Cl 431,9 H,0 -241,8
0=0 498,7

O—H 460




Nguyén ly th& hai cia nhiét ddong hoc

Khai niém vé entropy:

<= Entropy la gia tri do truc ti€p clia d0 mat trat tu cla hé théng. Entropy co lién quan dén xac
suat. Trong hoa hoc, entropy lién quan dén viéc phan Ung xay ra tu nhién hay khéng.

= Hé thGng cang trat tu, xac suat thay déi hé thdng cang nhd, entropy clia hé théng cang nha.
Hé thong cang mat trat tu (hon loan), xac suat thay déi hé théng cang I16n, entropy cla hé
théng cang I6n.

= Entropy chuan (ky hiéu S°) ciia mot chat (don chat hay hgp chat) 1a gia tri entropy tuyét doi cue
chat d6 ¢ latm va 25°C.

X o Chat Entropy (J/K.mol)
S Iuo.n rt\ang gia tri duong. 1.0 0 599
Pon vi cua entropy la J/K hay J/K.mol H,O (K) 188,7
Br, (I) 152,3
Srén < SI()ng << Skhl’
Br, (K) 245,3
= Entropy la ham trang thai: L (r) 116,7
I, (K) 260,6
C (kim cuang) 2,44
AS > 0: bién d6i tu nhién, &PLTER dérlam hé théng C (than chi) 5,69
mat trat tu hon. He (k) 1261
Vi du cac qua trinh 1am ting entropy: néng chay, bay hai, Ne (k) 146,2

hoa tan, gia nhiét



Nguyén ly th& hai cia nhiét ddong hoc

Entropy cUa vii tru tang do6i vGi qua trinh bi€n dGi tu nhién va khong thay déi doi véi qua trinh
bién doi can bang.

Bi€n db6i tu nhién: AS, = AS,, + AS,_. >0
Bi€n dGi can bang: AS, = AS,, +AS,_ =0

Céch tinh bién déi entropy cua hé théng:
aA +bB - cC+dD

AS°=[cS°(C)+dS°(D)]-[aS°(A)+bS°(B)]

AS° = 3n AS° (sdn pham) — Zm AS° (tac chat)

m, n: cac hé so ti lugng cla tac chat va sdn phadm

Céch tinh bién déi entropy cua méi trudng ngoai:

-AH,,
T

AS =

mt




3. Tinh bi€n d&i entropy chuan cho cac phan Ung sau & 25°C:

BAI TAP

a) CaCoO, (r) - CaO (r) + CO, (k)

b) N, (K) + 3H, (k) — 2NH, (K)
¢) H, (k) + Cl, (k) - 2HCI (k)

Cho biét:

Chat Entropy (J/K.mol)
CacCo, (r) 92,9

CaO (r) 39,8

CO, (k) 213,6

N, (k) 192

H, () 131

NH, (k) 193

Cl, (k) 223

HCI (k) 187




Nguyén ly th& ba cua nhiét dong hoc

Entropy cGia mot tinh thé hoa chat hoan hdo bang 0 & 0 K.

0 &p dung dé tinh entropy chudn cla héa chat:

Tai 25°C: AS=S,,, — S, = S,q

Chat Entropy (J/K.mol)
H,O (1) 69,9
H,O (k) 188,7
Br, (I) 152,3
Br, (k) 245,3
L (r) 116,7
L, (k) 260,6
C (kim cuong) 2,44
C (than chi) 5,69
He (k) 126,1

Ne (k) 146,2




Nang luong tu do Gibbs

Bién d&i tw nhién: AS, = AS,, + AS_ >0

AH,,
0 AS=8S, -

>0

0 TAS, = -AH, + TAS, >0

0  9AS,=AH, -TAS, <0

= Nang lugng tu do Gibbs (nang lugng tu do):

G=H-TS G la ham trang thai va mang don vi cia nang lugng.

= Trong diéu kién dang nhiét va dang ap:

AG = AH -TAS

AG < 0: phan Ung xay ra tu nhién
AG > 0: phan Ung khong x3y ra tu nhién, chiéu phan Ung nguoc lai xay ra tu nhién
AG = 0: phan (ng dat can bang

("tw do” mang y nghia cé thé s dung)



Nang luong tu do Gibbs

AH AS AG Vi du

+ + Phan Ung tu nhién & nhiét do cao H, (k) + I, (k) - 2HI (k)

+ - AG ludn duong. Phan Ung tu nhién theo chiéu ngugc lai 3 moi nhiét do 30, (k) - 20, (k)

- + AG luén am. Phan Gng ty nhién & moi nhiét do 2H,0, (I) - 2H,0 (I) + O, (k)
- - Phan Ung tu nhién & nhiét do thap NH, (k) + HCI (k) — NH,CI (r)

Cach tinh AG°:

aA +bB - cC+dD

AG°=[cAGP (C)+dAGP (D)]-[aAG?° (A) +bAGP (B)]

AG° = 3n AG,° (sdn phdm) — Zm AG, ° (tac chat)

m, n: cac hé so ti lugng cla tac chat va sdn pham

Qui udc: Cac don chat véi dang thu hinh bén nhat & 1atm va 25°C c¢6 AG° = 0.



Can bang héa hoc

< Can bang hda hoc |14 can bang déng cla mét phan Ung hda hoc, tai d6 van téc phan Ung
theo chiéu thuan bang van tdc phan (ng theo chiéu nghich va nong d6 cla tac chat va san

pham khong thay doi.
N,O, (k)

3 25°C:

— N\

— 2NO, (K

Nong d6 dau (M)

Nong db lic can bang (M) Ti s6 cac ndng dd ltc can bang

NGO, ]  [N,O,]  [NG,] [N,O,] [NO,J/[N,O,] [NO,J?/[N,O,]
0,000 0,670 0,0547 0,643 0,0851 4,65 x 103
0,0500 0,446 0,0457 0,448 0,102 4,66 x 103
0,0300 0,500 0,0475 0,491 0,0967 4,60 x 103
0,0400 0,600 0,0523 0,594 0,0880 4,60 x 103
0,200 0,000 0,0204 0,0898 0,227 4,63 x 103
> ~ A > [NOZ]2
[1 Hang sO can bang: K = =4,63 x 103

[N204]



Can bang héa hoc

Pinh luat tac dung khéi luwong, hang sé can bang:

aA +bB — cC +dD

= Hang s6 can bang: K =

[C] [D]
[A] [B]

<= Phuong trinh trén 1a bi€u thic toan hoc cla dinh luat tac dung khoi luong, dé nghi bdi Cato
Guldberg va Peter Waage nam 1864.

= Gja tri hang sO can bang phu thudc vao ban chat cdia phdn (ng va nhiét do.

< Hang sO can bang cho biét hiéu suat cia phan Ung dat dugc.

= Hang s6 can bang khéng cé don vi



Can bang héa hoc

Can bang déng thé:
= Tat ca cac chat phan Ung 6 cung mot thé.

— N\

N,O, (k) = 2NO,(K)

< Bjéu thic cla hang s6 can bang:

Ap suat riéng phan lic can bang

/

[NO,J? Py
[N,O,] P04

(o}

An =tdng s6 mol sp — téng s6 mol tac chat

K =K (RT)



Can bang héa hoc

Can bang di thé:
= C4c tac chat va sdn phdm & cac pha khac nhau.
CaCoO, () =— CaO (1) + CO, (k)

[CaO][CO,]
[CaCO,]

Nong doé mol clia chat ran va chat 1dng tinh khiét khéng thay d6i tai mot nhiét dd cho trude

[CaCO,]
0 —— K.=K,=[CO,)]

[CaO] 0 Khéng phu thudc néng d6 CaCO, va CaO

i Kp = Pcos



Can bang héa hoc

Thuong sé phan tng va hang sé cén bang:

aA +bB — cC +dD

_~»NOng dé ban dau
Thuong sO phan Ung: -
[C] [D]

[A] [B]

Q, > K_: phdn Ung xdy ra theo chiéu nghich
Q, = K_: phan Ung dat can bang

Q. < K_: phdn Ung xay ra theo chiéu thuan

0 PE du doan chiéu xay ra phan Uing dé dat can bang



Can bang héa hoc

Nguyén ly Le Chatelier:

Khi mot phan Uing da dat can bang, néu thay déi mot trong cac yéu t6 ndng do, ap suat, nhiét do,
thé tich thi can bang phan Ung sé dich chuyén theo chiéu giam su thay d6i do.

Anh huéng ctia ndng do:
aA +bB — cC +dD

Thay d6i nong dd chi lam thay déi chiéu can bang, hang s6 can bang khéng thay déi.
Giai thich?
Vi du:

— (ag) + SCN- (aq)

Hién oRG i ¥&ta néu thém vao dd NaSCN?



Can bang héa hoc

Nguyén ly Le Chatelier:

Anh hudng cta thé tich va ap suat:

N,O,(K) <= 2NO, (K)
= Chi xét phan Ung & thé khi
<= Tang 4p suat (lam gidm thé tich), phan Ung chuyén dich theo chiéu lam gidm téng s6 mol khi.
Giam ap suat (lam tang thé tich), phan (ng chuyén dich theo chiéu lam ting tong s6 mol khi.
Gidi thich?
<= T&ng ap suat (khong déi thé tich), can bang phan Gng khdng bi anh hudng.

Giai thich?



Can bang héa hoc

Nguyén ly Le Chatelier:

Anh huéng cuta nhiét do:
N,O, (K} == 2NO,(k) AH°=58,0kJ
= T&ng nhiét d0, phan Ung theo chiéu thu nhiét; gidm nhiét d6, phan Ung theo chiéu tda nhiét.
= Thay d6i nhiét d0 lam thay d6i hang s6 can bang phan Ung.
Anh huéng cua xuc tac:

= Chat xdc tac lam tang van toc phan Ung chiéu thuan va chiéu nghich nhu nhau

0 Gitp cho phan Ung nhanh dat dén can bang, khoéng lam thay d6i hang s6 can bang hay
chuyén dich can bang



Can bang héa hoc

Méi quan hé giira AG, AG° va hang sé can bang K:

Khi m6t phan (ng bat dau:

AG = AG° + RT InQ

Khi phan Ung dat can bang:

0=AG°+RT InK

AG° =—RT InK

K Ln K AG° Két ludn
>1 Duang Am San pham dugc uu tién hon tac chat tai can bang
=1 0 0 Sén pham va tac chat dugc uu tién nhu nhau tai can bang

<1 Am Duong Téac chat dugc uu tién hon san pham tai can bang




Pong héa hoc

1. Lam thé nao dé du doan mot phan Ung cé xay ra hay khéng?
2. Khi xay ra, toc d6 phan Ung nhu thé nao, ca ché phan Ung?
3. Phan Ung xay ra t6i dau?

Van dé cuia ddng héa hoc
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Pong héa hoc

Van téc phan tng:

= \/an toc phan Ung la d6 thay d6i ndong do cla tac chat hay sdn pham trén mot don vi thoi gian.

A+3B->2C
Van toc trung binh:
_ _A[A] = _1 A[B] — 1 A[C]
V=, 2 -y
At 3 At 2 Ar

Van toc tuc thoi:

V = ~dlA] = —1im AlA]

t— dr a-0 Ag




Pong héa hoc

Van téc phan tmng:

Hang s6 van tdc, bac phan ung:

A+B -C

V=kI[A] [B]
K: hang s6 van toc
m: bac phan Ung theo A
n: bac phan Ung theo B
m +n: bac téng quat clia phan Ung

Gia tri cla k, m, n dugc xac dinh tu thuc nghiém.



Pong héa hoc

Van téc phan tng:

Hang s6 van tdc, bac phan ung:

, _ A[A]/AT
Vi du:
[A]¢/M [Blo/M At/min [A]fM Init. Rate
0.1000 1.00 5.0 0.0975 5.0 * 10-4 M/min
0.1000 2.00 5.0 0.0900 2.0 » 10-3 M/min
0.0500 1.00 10.0 0.0475 2.5 % 104 M/min

[A] : nGng d6 dau cla A, [A]: ndng d0 sau cla A
V=kI[A]"[B]

Thinghiém1va2On=2 . ) o
[J Bac tdng quét cua phan ung la 3
Thinghiémi1lva3m=1

Tu thi nghiém 1: Rate = & [A] [B]?

5.0 x 10 mol L-'min™! = k (0.1000 mol/L)(1.00 mol/L)*
k=5.0x 10" (mol/Ly*min!



Pong héa hoc

Van téc phan tmng:
Phan ting bac 1:
= Van tdc phdn Ung phu thudc vao nong do tac chat ma 1.

A - san phdm

-d [A NOng do A tai thoi diém t
v= AL a TR A
dt
~d (a -x) o NOng do A da phan ung
=k (a—x)
dt
d x Xac dinh k
=k dt _
(a-x) Ln@-x)
Lay tich phan haivé suyra: Ln(a—x)=-kt+C Ln a
t=0:kt=0,x=00C=Ina Tga=-k

Lh(a—x)=-kt+Ina a

\ 4




Pong héa hoc

Van téc phan tng:

Phan ting bac 1:

Vi du:
' CH,CH,Cl{g) — CH,CH,.(g) + HCl(g)
f/min [CH;CH,CI] f/min [CH;CH,CI] f/min [CH;CH,CI]
0 1.19 % 102 10 5.8 x 1073 30 1.4 % 1073
5 8.3 % 10-3 20 2.9 % 10-3 50 0.3 x 103
4000
1/C r N
2000 - k=10.073 min-l.
i <
0 L, ? 2] VO T |
¢ 10 20 30 40 350 0 10 20 30 40 50

t/min t'min



Pong héa hoc

Van téc phan tmng:
Céac yéu td anh hudng dén van téc phan ung:

Ban chat cla tac chat

Nhiét do

Chat xuc tac

Nong d6 / &p suat cla tac chat
Kich thudc cla tac chat ran

a k0N E

Anh hudng cta nhiét do:

Biéu thic Arrhenius: /v Nang lugng hoat hoa

k:Af
-E /RT
\

Hang s6, phu thubc cau trdc héa chat




Pong héa hoc

Van téc phan tng:

Anh hudng cta nhiét do:

k=Ae

-E /RT

Fig. 16-1.

A
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Pong héa hoc

Van téc phan tmng:
Anh hudng cta chat xuc tac:

= Chat xUc tac la chat lam tang van téc cla phan Ung héa hoc ma sau phan Ung khéng bi hao
hut vé lugng. Chat xuc tac dugc sur dung vdi lugng nhé so vdi tac chat.

= Chat xic tac khoéng lam thay ddi can bang phan Ung ma lam gidm nang lugng hoat hoa E,
(nhu nhau doéi véi chiéu thuan va chiéu nghich). Do d6 chat xtc tac chi gitp phan ng nhanh
dat dén can bang theo chiéu c6 E, nhd hon.

Thé nang Thé nang

C+D

Tién trinh pu Tién trinh pu

Khéng cé xuc tac Cé xuc tac



Pong héa hoc

Van téc phan tmng:
Anh hudng cta chat xuc tac:

Vi du: 2H,0, (aq) p 2H,0 () + O, (K)

Bang thuc nghiém xéac dinh duoc:
V =k [H,O,][I]

00 Co ché dé nghi: PU xdy ra qua hai giai doan
k, /
Giai doan 1: H,O,+T - H,O+OrI

k
Giaidoan2:  H,0,+OT - H,0+0,+T

Chat trung gian

Vi van toc pu phu thudc vao néng dé H,0, va I nén giai doan mot la giai doan cham (giai doan
quyét dinh van toc pu), giai doan 2 la giai doan nhanh: k, >> k..



Pong héa hoc

Van téc phan tmng:
Anh hudng cta chat xuc tac:
= C0 3 loai chat xuc tac:

= Xlic tac dong thé: chat xuc tac & cung thé vdi tac chat
Vd: R-OH + R”-COOH H R-COOR’

= XUc tac di thé: chat xdc tac & khac thé vdi tac chat

Ni
Vd: R-CH=CH-R' + H, ~ R-CH,-CH, R’

= X{c tdc men (xuc tac enzym, xUc tac sinh hoc): chat xuc tac la men (cac phan tl protein co
khoi lugng phan t&r hang ngan dén hang triéu g), xtc tac cho cac phan Ung sinh héa. Cac enzym
c6 tinh chon loc rat cao.

Vd: enzym amilaza chuyén hoa tinh bot, enzym lipaz trong bdt cao su thdy phan dan cao su
tao axit béo.



Pong héa hoc

Thuyét va cham:

Cac phan tUr tac chat phai va cham nhau véi nang lugng du I16n (it nhat 1a bang E,) dé€ phan Ung
hoa hoc co thé xay ra. Nang luong do dung dé cat dit cac lién két trong tac chat va tao phic
chat hoat dong (hay hgp chat trung gian). TU phitc chat hoat dong sé tao san pham hay tao
nguoc lai tac chat.

E, or aGt / “\\ 4
"\.
i

activation energy for
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CHUONGIV:

DUNG DICH



Pai cuong vé dung dich

<= Cac phdn (ng hdéa hoc phan I16n x3dy ra gilta cac ion hay cac phan t&r hoa tan trong dung moi
[0 Dung dich dong vai tro quan trong trong hda hoc.

<= CAac loai phan Ung trong dung dich:

v Phdn (Ung acid-baz

v Phan Ung két tla

v Phan Ung tao phic

v Phdn (ng oxy hoa — khir

Mot s6 khai niém:

= Dung dich: & mot hon hgp dong nhat cla tir hai chat trd 1€n, trong d6 chat ¢ ham lugng nho
hon goi la chat tan, chat c6 ham lugng I6n hon goi 1a dung méi.

< Cac loai dung dich:

v Dung dich khi: khi + khi. Vd: khéng khi
v Dung dich ran: ran + ran. vd: hgp kim
v' Dung dich I8ng: ran/dng/khi + 16ng. Vd: dd nudc bién, dd rugu 10%



Pai cuong vé dung dich

Céc loai néng do:

= Nong dd mol C :1a so mol chat tan cé trong 1 L dung dich. ®on vi mol/L (M)

— mol
n —*>L
€c—=
Y A V 4
= Nong do phan tram khoi luong C%: don vi % Khéi lugng riéng cla dd (g/mL):
C% =— x100% = x 100% D= —
m m m
m m +m 4
= Nong dd molan C : la s6 mol chat tan hoa tan trong 1 kg (1000g) dung mdi. Bon vi mol/kg
(m)
— mol
n —1* kg
€—=

C..# C,Vi1kgdung'toi# 1L dung dich
C.. = C,, khidung dich rat lodng

C,, thay déi theo nhiét do, C_ khéng thay dGi theo nhiét do



Pai cuong vé dung dich

Céc loai néng do:

= Nong dd duong luong gam: la s6 duong lugng gam chat tan co trong 1 L dung dich. Bon vi

N. ;
—r— SO duong lugng gam
n —*>L
€c—

v A + 2B - C

S6 mol: n,=ngy/2 Ny

S6 duong lugng gam:  n’, n,=n,
Un,=ng=2n, n'y=ng
U Cy(A)=2C, (A); Cy (B) = C,, (B)
Vidy: H.PO, + 2NaOH - Na,HPO, + 2H,0

M6t dung dich H,PO, 0,1M trong phdn Ung trén c6 ndng do duong lugng la 0,2N.
MnO, + 5Fe? + 8H* _ Mn?* + 5Fe® + 4H,0
M6t dung dich KMnO, 0,1M trong phan Ung trén cé néng dé duong lugng la 0,5N.



Pai cuong vé dung dich

Céc loai néng do:

= Nong dd phan mol X: la ti &€ s6 mol cia mOt chat trong tong s6 mol.

Xét dung dich gom A va B:

n n

AV4 AV4 AV AR T V.4
A = ) N = , /A T A

n +n n +n
= Nong do ppm (part per million): 1a s6 mg cla mot chat trong 1000g dung dich, thudng dung
cho 1 L dung dich nuéc. Bon vi ppm.
1 ppm = 1/1068

1
L

= Nong dd ppb (part per billion): 1a s6 pg clia mot chat trong 1000g dung dich, thudng dung
cho 1 L dung dich nudc. Bon vi ppb.
1 ppb = 1/10°

Ung dung: néng dé mol, néng d6 duong lugng va néng do phan tram thudng dung dé€ chi ham
lugng chat tan co trong dung dich pha ché. Néng d0 ppm va ppb thudng dung trong héa phan
tich.



BAI TAP

IV.1. Thiét lap moi quan hé gilta C,, va C% theo khoi lugng phan t& chat tan M, va khoi lugng
riéng d cua dung dich.

IV.2. Hoa tan 25g CuS0O,.5H,0 trong 1L nudc. Tinh ndng dé molan cla CuSO, trong dd dé, xem
khoi lugng riéng cla dung dich tao thanh la 1g/mL.

IV.3. Hoa tan 9g dudng glucoz C,H,,O, trong 180g H,O. Tinh nong d6 phan mol cla glucoz va
H.,O.



Pai cuong vé dung dich

Ndng Iuong trao doi trong qua trinh héa tan mét chat:
Qua trinh hoa tan moét chat di kém bi€n d6i nang lugng tu do: AG® = AH° -TAS®

Anh huéng ctia AS°: Su hoa tan mdt chat (rdn, 18ng hay khi) trong mdt dung méi 16ng I bién
d6i lam tang entropy O AS® > 0.

Anh hudng ctia AH®:

AH1> O oO ° o @] o @ o o oo
. o) 00 ® —
Dung moi o ® Chat tan

AH <0

o o

gg. OQO
O _0eo

"0 %0 2%%

0 909 e3 %
00808 09 %
oogo8o

©)
O OOO(I)O

Dung dich

AH >0



Pai cuong vé dung dich

Ndng Iuong trao déi trong qud trinh hoa tan mét chat:
Anh hudng ctia AH®:
= H6n hop hai khi: AH® rat nho do luc hat gitra cac phan ti khi rat nhé O AG° < 0.
0 Tat cd cac khi déu hoa tan lan nhau dé dang.
= H6n hgp hai chat 16ng:
Vi du 1: gidi thich do tan cla benzen trong nudéc

Luc lién két gilra benzen véi nhau hay gilta benzen véi H,0O rat yéu (van der waals)

Luc lién két gilra H,O véi H,0 kha manh (lién két hydro O AH, > 0 kha 16n)
0 AH° cling dau AH, > 0 va kha 1én

0 AG° cling dau AH° > 0 [ benzen tan rat it trong nudc

Vi du 2: gidi thich d6 tan clia benzen trong toluen
Luc lién két giCra benzen véi nhau hay gi(ra benzen véi toluen rat yéu (van der waals)

O AH° rat nhd (am hay duong)

0 AG° cling dau -TAS® < 0 O benzen tan tot trong toluen

M ALL AN ALl v nlhA



Pai cuong vé dung dich

Ndng Iuong trao doi trong qua trinh héa tan mét chat:
Anh hudng ctia AH®:

= HON hgp ran + nudc:

AH>0 P po0°
- 0%o OOO e e o D
o @] O (] ® (€]
Dung mbi o O o© ® Chat tan
(@)
AH <0
Ogo 8o
FEosom,
o 800'00 Q
AH® = AH, + AH $AI@?9080
OOCX)O

AH, >0,AH =U >0, AH < 0:pangdigeng hydrat hoa.

Vi du: so sanh do tan cia NaCl va C trong nudc. AH >0



Tinh chat dung dich cac chat khéng dién ly

Bién thién cua ap suat hoi bdo hoa:

Pinh nghia ap suat hoi bao hoa:

= Khi cho mo6t chat 16ng vao binh kin thi chat 1dng béc hoi va dong thoi c6 hoi ngung tu lai, dén
mot IGc nao do co su can bang. Ap suét hoi khi d6 goi la ap suat hoi béo hoa.

= Ap suat hoi bdo hoa ting theo nhiét do.

Pinh luat Raoult I:

= Ap suat hai bdo hoa ciia m6t dung dich loang va khéng cé luc tuong tac gitra chat tan va
dung méi thi ti 1& véi ndng d6 phan mol cla dung moi:

P=pP°X

P°: ap suat hoi bao hoa ctia dung moi
P: ap suat hoi bdo hoa ctia dung dich < P°
Xg: ndng d6 phan mol cdia dung moi

= P gidam tuong déi cla ap suat hoi bdo hoa AP cla dung dich bang néng dd phan mol cla

chat tan trong dung dich.

AP =P° - P =P° - P°X, = P° (1-X,) = P°X,

AP
PO

=X

X,: ndng dd phan mol clia chat tan khong dién ly



BAI TAP

IV.4. G 25°C, &p suét hoi bdo hoa cla nudc 1a 23,76 mmHg va cla dung dich uré lodng la 22,98
mmHg. U'éc tinh nong dé molan cta dung dich.



Tinh chat dung dich cac chat khéng dién ly

Bién thién cta nhiét do séi:
Pinh nghia nhiét do so6i:
= Nhiét d6 s6i cla mot chat Idng la nhiét do tai dé ap suat hoi bdo hoa cdia né bang vaéi ap suat
khi quyén & nhiét do do.
Vd: nudc s6i G 100°C khi P°H,O =1 atm

= Nhiét d0 soi cla dung dich t lubn cao hon nhiét do soi cla dung moi nguyén chat t°.

P a dm dd
1atm [ A\
‘,AP\ \ Long
Ran \
At
Hoi >
t°t t=(°C)
n n
At, =AP =K X, = K—2 = Kk=2 (do dd lo@ng nén n, << ny)
n,+ ng Ng
n
At = K Mg— 1000 _ K’V’ch:Kb C.

Mg 1000 1000



Tinh chat dung dich cac chat khéng dién ly

Bién thién cta nhiét do séi:
Pinh luat Raoult II:

= P( tang diém sb6i cla mot dd lodng va khéng bi dién ly ti 1€ véi ndong dd molan cla chat
tan. Hang so6 ti 1& K, chi phu thudc ban chat dung moi, khdng phu thudc ban chat chat tan.

At =K C

= Hang s6 K, goi 1a hang sd nghiém sbi, ding trong cac thi nghiém xac dinh khéi lugng phan

t(r cla mot s6 chat h{tu co (phuong phap nghiém soi).

BT IV.5: Tinh KLPT cUa uré biét hoa tan 1g uré trong 75g nudc, do dugc nhiét do séi clia dd 1a
100,114°C. Cho hang s6 nghiém so6i cla nudc la 0,513°C/m.

Nhiét do soi .
Dung mai t° (°C) K, (°C/m) t
H,O (1) 100 0,513 t°
CH,COOH () 118,1 2,93
CH; () 80,2 2,53

X

/dd

dm

[

»

Thai gian



Tinh chat dung dich cac chat khéng dién ly

Bién thién cua nhiét dé déng dac:
Pinh nghia nhiét dé dong dac:
= Nhiét d6 dong dac cla mot chat 16ng la nhiét do tai do6 ap suat hoi cGia chat ran bang ap suat
hoi cla chat 16ng & nhiét do do.

Vd: nudc déng dac 6 0°C, khi do6 P, = Ps, = 4,6 mmHg

16ng

= Nhiét d6 dong dac cla dd t luén thap hon nhiét d0 dong dac clia dung moi nguyén chat t°.

Py dm dd
1atm [ [/
,,AP Léng //

Ran \

] Hoi

tofe t (°C)



Tinh chat dung dich cac chat khéng dién ly

Bién thién cua nhiét doé déng dac:
Pinh luat Raoult III:
= P) ha bang diém ctia mot dd loang va khéng bi dién ly ti I&é véi nong d6 molan cla chat
tan. Hang so ti 1& K, chi phu thudc ban chat dung méi, khéng phu thudc ban chat chat tan.

. At=KC ,
= Hang s6 K, goi l1a hang sé nghiém lanh, diung trong cac thi nghiém xac dinh khéi lugng

phan t& clla mot s6 chat hitu co khdng bén khi dun néng (phuong phap nghiém lanh).
Phuong phap nghiém lanh chinh xac haon vi K, I6n hon K, nén dé do hon.

BT IV.6: Tinh KLPT cuUa naphtalen biét hc‘)\a tan 1,12g naphtalen trong 100g benzen, do dugc
nhiét d0 déng dac cla dd la 4,95°C. Cho hang s6 nghiém lanh cla benzen 1a 5,12 °C/m.

Nhiét do soi 4
— — to dm
Dung moi t° (°C) K: (°C/m) :
—
H,O (1) 0 1,86 dd
CH,COOH () 16,6 3,90
C,H¢ () 54 5,12

Thaoi gian



Tinh chat dung dich cac chat khéng dién ly

Ap suét tham thau:

P<Ppe Ih
P° P
TN1 [ TN2
dm dd dm dd
— —
<« «——

Mang ban tham
(chi cho dm di qua)

Thi nghiém 1 cho thay c6 dong dung méi di tr dm nguyén chat qua dung dich. P& ngan hién
tugng nay can tac dung mot luc Ién piston. Khi &p suat trén piston du I6n thi dm khéng qua
duoc, ap suat khi dé goi la ap suat tham thau.

Thi nghiém 2 cho phép do ap suat tham thau bang ap suat cot nude chiéu cao h.

Gidi thich hién tugng?

Pinh luat Vant Hoff: doi vGi dd lodng va khéng bi dién ly thi 4p suat thdm thau khéng phu
thuOGc ban chat chat tan va dm ma ti 1& véi ndng dé mol chat tan va nhiét do tuyét doi cla dd,
hé so ti 1é 1&a hang s6 khi Iy tudng.

R =0,0821 L.atm/K.mol

n
OP=R VA I O PV =nRT: ap suat thamtfau bang ap suét cla khi Iy tudng c6 cung néng do va
nhiét do véi dd.



BAI TAP

IV.7. MOt dd ¢6 C,, = 0,1 M. Tinh &p suat tham thau cla dd & 27,3°C.

IV.8. MOt dd chita 5g hemoglobin (Hb) trong 1L dd nudc thi c6 ap suat thdm thau la 1,8.10° atm &
25°C. Tinh khoi lugng phan tir clia hemoglobin.

0 Ung dung xac dinh khoi lugng phéan t



Tinh chat dung dich dién ly

Thuyét dién ly Arrhenius:

= Khi 4p dung dinh luat Raoult va Vant Hoff cho cac chat v co va mdt so chat hitu co tan trong
dd nudc co tinh axit, baz thi At, va M do dugc déu Ién hon gia tri ly thuyét, tdc ndng dé molan
clla chat tan tang lén i lan.

= Arrhenius gidi thich hién tugng trén la do cac chat tan phan ly thanh ion khi tan trong dung
moi va cac ion nay ton tai trong dd nhu nhiing phan t& doc lap.

= Gja tri i c6 thé do ti thuc nghiém, tir dé tinh dugc phan tram chat tan da bi ion hoa trong dd.

Vd: Hoa tan 0,01 mol mét axit yéu HA trong 1L dd nuéc. Xac dinh dugc At, (TN) = 0,0205°C,
tinh dugc At (LT) = 0,0186°C. Tinh % HA da bi ion héa trong dd.
At, (TN) . N
——— =110 C,(thucté)=1,1C_ (LT) O co 10% HA bi ion hoa
At, (LT)
Co ché cua su dién ly:

Do hién tugng dung méi héa (tly thudc hang sé dién méi € ctia dung moi)



Tinh chat dung dich dién ly

Do diénly a:

AB — A*+B

a = 1: chat dién ly manh (hoan toan)

a= s e By
a < 1:chatdien ly yéu

n diénly

n ban dau

Hang sé dién ly K:

AB — A*+B

K = Al [B] » Céac nong do luc can bang

~ [AB]

K la hang so dién ly cta hop chat AB, ban chat |a hang s6 can bang cla phan Ung phan ly.

K chi phu thudc vao nhiét d, ban chat clia dung moi va clia AB, chi st dung cho chat dién ly yéu.

pPK = —IlgK

Chat dién ly cang yéu, K cang nhd, pK cang Ién. Vd: CH,COOH c6 K = 1047, pK = 4,75



Tinh chat dung dich dién ly

Hé thirc giira K, néng dé dau C va a:
AB — A*+B
Ban dau C 0O O
Phan Ung Ca Ca Ca

Can bang C(1-a) Ca Ca

[AI[B]  Ca Ca

K= = H K= —
[AB] C(1-0) g
Khi o << 1 (a £ 0,01) (chat dién ly yéu) thi K = Ca?
0 |g= | K
C
Nhan xét:

Cang pha loang (C gidm) thi dd dién ly cang téng, chat tan cang dién ly manh.
Khi C - 0 thi a - 1: khi pha that lodng thi chat dién ly yéu phan ly gan nhu hoan toan.

BT IV.9: MOt chat dién ly c6 K = 105.Tinh d6 dién ly a khi C =0,1 M va C = 0,001 M



Tinh chat dung dich dién ly

Khai niém vé hoat dé:
Xét chat dién ly manh nhu KCI 0,01m:
= NEu KCI phan ly hoan toan thi C., (LT)=0,02m va At (LT) = 0,0372°C.
= Thuc nghiém cho thay At, (TN) = 0,0364°C = 0,98 At, (LT)
= PE dinh luat Raoult van dung thi thay C_ (LT) bang C, (TN) = 0,0196m.

Giatri C_(TN)=0,98 C_ (LT) goi la ndng do bi€u ki€n hay hoat do.

Giai thich: KCI van phan ly hoan toan nhung trong dung dich c6 su tdp hop cla ion duong xung
quanh ion am va nguac lai lam céc ion khéng hoan toan chuyén dong tu do. Hién tugng nay cang
rd khi néng d6 chat dién ly cang 16n.

Hé thurc gilta hoat dd a va ndng do C:
f:hé s6 hoat do, f< 1

Khi C - 0 thi f — 1: hoat d0 bang néng do
Poi véi dd nudce va i < 0,02 (dd kha lodng), ap dung CT Debye Huckel gidi han:

a=fC

z: dién tich ion i
y:lucion=0,53 C, Z?2

Laf=-051z vu .. .
BT IV.10:Finh ha 56 hodt d6 clia dd KCI 0,01m



Cac loai phan tng trong dung dich

v Phdn Ung két tla
v Phan Ung tao phuc
v Phdn Ung oxy hoa — khtr



Phan Ung acid baz

Vai tro cta phan tng acid baz:

= Phan Ung acid baz anh hudng nhiéu dén doi s6ng hang ngay.

< Phan Ung acid baz c6 anh hudng |én cac phan Ung khac nhu PU két tla, tao phlc va oxy
héa khur:

— N\

CaCO, =— Ca*+CO;?

Thém H*, mat CO,%, can bang chuyén dich theo chiéu phan hdy CaCO,

AN

Cu® +4NH, <— Cu(NH,)*

MnO, + 8H+ + 5e ~— Mn2 +4H,0



Phan Ung acid baz

Dinh nghia acid baz:
binh nghia Arrhenius:
= Acid la nhiig chat khi hoa tan vao nudc ion hda cho ra ion H*, baz la nhitng chat khi hoa tan

vao nudc cho ra ion OH™:
HCI S H + CI' NaOH — Na* + OH-

= Nhugc diém:

v' Chi ap dung cho dung moi nudc
v' Khéng giai thich dugc tinh acid baz clia cac chat khéng c6 H hay OH trong phan ti. Vd?
v Khéng thé hién dugc anh hudng cla dung méi trén cudng do acid baz:

H,O H,O
C,H.OH
HCl ——— H'+CI NH,

CH,COOH —* H*+ CH,COO
C6H6

HCI ; H+ + CI'



Phan Ung acid baz

Dinh nghia acid baz:

binh nghia Bronsted:
= Acid la nhiing chat khi hoa tan vao moét dung méi thi tao ra proton H* bi dung méi hoa, baz la
nh{ng chat c6 kha nang nhan proton H*.

HCI + H,0 - H,0" + CI NH, + H* == NH,*
HCl + C,H,OH = C,H,OH,* + CI CO,* + H,0 == HCO, + OH-
= Uu diém:

v' CO thé ap dung cho dung mdi khac nudc. Vd?
v" Gidi thich dugc tinh acid baz cUa cac chat khéng cé H hay OH trong phan ti. Vd?
v Thé hién dugc anh hudng clia dung méi trén cudng do acid baz:

MOt acid cang manh khi tinh baz ciia dung méi cang manh. Vd?

MOt bazcang manh khi tinh acid cdia dung mdéi cang manh. vVd?

[0 Phan I&n cation 14 acid, anion la baz.



Phan Ung acid baz

Khdi niém pH:
Sutuion héacuaH O:

Nudc tinh khiét cling c6 tinh dan dién thap do:

K [H,0*][OH]

H-O-H + H-O-H ——— OH + H,0" K =

\_/' ‘\_/[Hzo]2

Acid Bronsted Baz Bronsted

0 [HOJOH]=K =10 (G 25°C)
MT trung tinh: [H,0*] = [OH] = 10" M
MT acid: [H,0*] > [OH] O [H,0*] > 107 M

MT baz: [H,0*] < [OH] O [H,0%] < 107 M

Khong c6 su ton tai cla ion H* trong dd nudc



Phan Ung acid baz

Khdi niém pH:
Pinh nghia pH:
pH = -lga
Thang pH: | H OTrung pH=-lg[H O ]
Acid tinh Baz
i | | >
(IJ 7 14 PH
pH tang, d6 acid giam very alkaline—
ammonia—
~ eggwhites—]
DOH = -Ig[OH ] swimming pool water—
pure rain—
gl =l = 1A pickleprncesgier%:
lemon juice—

very acid —

— e =
T

=]

» N o@m o®

S = KN W &

+=

‘ sl
e e e 8 o o0 a b e e s EeeEe s =

— household lye -
— bleach

—sea water
— distilled water

— egg yolks
— orange juice
— Vinegar

— battery acid



Phan Ung acid baz

pH dd acid manh:
HA + H,0 - H,0" + A
Ban dau: C, 0
Canbang: O C,

Cac cong thic nay ap dung khi C, = 10¢ M
ITei=e Khi C, < 10 M: phai tinh ludn [H,0%] cla H,0

BT IVPH =T pH clia dd HNO, 0,2M
pH dd baz manh:

Cac cong thic nay ap dung khi C, = 10¢ M
[OH=0C Khi C, < 10 M: phai tinh ludn [OH] clia H,0

POH=-IgC

pH =14 +1g9C |
BT IV.12: Tinh pH cua dd KOH 0,001M



Phan Ung acid baz

pH dd don acid yéu:
HA + H,0 5= H,0" + A
Ban dau: C, 0
Canbang: C,- X X X

» Cac nong do lic can bang

HIEAA

K, cangHdn,-pigK cang nho thi tinh acid cang manh
H.O"]?
(o [ :
Ca - [H3O+]

‘ [HO] +K [HO]-KC =0
Cong thure tinh gan duing:

Néu K, kha nho (acid kha yéu) va C, kha I6n thi [H,0*] << C,

[H,0"F? ,
0K, = - Ap dung khi [H,0*] < 102 C,

a

BT IV.12: Tinh pH cda dd HA &6 R IZ18E & = 0.1m; 104M



Phan Ung acid baz

pH dd don baz yéu:
B+H,0 = BH*+OH
Bandau: C, 0
Can bang: C, - X X X
» Cac nong do lic can bang
BEPoH]

K, cangHdn,piK cang nho thi tinh baz cang manh
[OHT?
K, = 0
C, — [OH]

Cdng thuc tinh gan ding:
Néu K, kha nho (baz kha yéu) va C, kha I6n thi [OH] << C,
[OH? , |
0K, = - Ap dung khi [OH] < 102 C,
b

[OH] +K [OH]-K C =0

0 [OH]= VKC
BT IV.13: Tinh pH cua dd baz B c6 K, = 10, C, = 0,01M



Phan Ung acid baz

pH dd da acid yéu:

HA + H,0 <= H,0* + HA

Kal

P6éi vai cac acid vo co:

g Kal >> KaZ
HA + H,O <— H,O" + A*
~ [HOJHA] ~ [HOJA]
N = R =
[H AL A
Acid PKa bKa-; PK.s
H,S 7 13
H,PO, 2,1 7,2 12,2
H,CO, 6,35 10,30
HOOC-COOH 1,25 4,27
[H30+]chung = |.H30+Jchl'1cl + |.H30+Jch(rc2
Xem H,A nhu don acid
V\I [H3o+]chtrc2 << [H30+]chL'rcl N K = K
=~ [HO]

BT IV.14: Tinh pH cuadd H,S c6 C, I-:HO(,)lllll



Phan Ung acid baz

Acid va baz lién hop:
Pinh nghia: MOt acid va mot baz dugc goi la lién hgp khi né chi khac nhau & mot H*.
Acid — H*+Baz
Vd: NH,* == H*+ NH,
HCl <= H*+Cl

— N\

H,50, = H*+HSO,

Hé thuc gilta K va K cua mot cap acid baz lién

hop: K, [H,O*][A]
HA+H,O — H,0O"+A K, =
2 N 3 [HA]
Kb
HA][OH-
A +H,0 — HA+OH K, = [ [A]F] ]
0 K, x K, = [H,0*] [OH] = 10
Acid/Baz lién hgp PK, pPK,
HF 3,2
K xK =10 pK +pK =14 F 10,8
H,CO, 6,35

HCO. -

7 65



Phan Ung acid baz

pH dd cac muéi:

inh nghia: Mudi = Cation + Anion

Cation: tinh acid hay trung tinh
Anion: tinh baz hay trung tinh

Chi xét cac truong hgp mot trong hai ion la trung tinh

TH 1 - Cation trung tinh va anion trung tinh 0 Mudi trung tinh pH

[
\I

Cation trung tinh: ion KL kiém, kiém tho

Anion trung tinh: anion cua cac acid manh
vd: NaCl, KNO,, Ba(NO,),

TH 2 - Cation c6 tinh acid yéu va anion trung tinh O Muéi c6 tinh acid yéu
BT IV.15: Tinh pH clia dd NH,CI 0,01 M biét NH, c6 pK, = 4,8

bap an: pH =5,6

} 00 Mui c6 tinh acid yéu, baz yéu hay trung tinh

pH<7




Phan Ung acid baz

pH dd cac muéi:

TH 3 - Cation trung tinh va anion cé tinh baz yéu O Mudi c6 tinh baz yéu

BT IV.16: Tinh pH clia dd CH,COONa 0,1 M biét CH,COOH c6 K, = 1048

bap an: pH = 8,9

pH>7

TH 4 - Cation trung tinh va anion ludng tinh 0 Mudi c6 tinh acid yéu hay baz yéu

Anion ludng tinh la anion c¢é cha H trong cong thic phan tuo

Vd: NaHCO,, NaHSO,

HCO, + H,0
HCO, + H*

— N\
S
— N\
S

pH =

pK 4 pK

H,0* + CO2
CO, + H,0

pH gan nhu khéng thay d6i theo ndng dd dau clia muoi

BT IV.17: Tinh pH cGa dd NaHCO, 0,1 M va 0,2 M biét H,CO, c6 K,, = 1063, K_, = 10100



Phan Ung acid baz

Dung dich dém:
Pinh nghia:
Dung dich dém Ia dung dich cé tac dung gilt cho pH gan nhu khong thay doi khi c6 mot tac
dong bén ngoai nhu khi thém mot lugng nho acid, baz hay nudc (pha loang).
Thanh phan:
Phan 16n cac dung dich dém gom mot acid yé€u va baz lién hop cla né.
Vd: CH,COOH + CH,COONa (dém acetic), NH,Cl + NH, (dém amoni)

Co cheé:
_ N\
HA+HO ~—— HO+A

0 [HA] va[A]trong dd déu I6n
NaA - Na*+ A

Néu thém mot it H* (hay do ban than hé tao ra), xay ra pu trung hoa:
A + H* —— HA

O pH dd c6 gidm nhung gidm khéng dang ké
Néu thém mot it OH- (hay do ban than hé tao ra), xay ra pu trung hoa:
HA+OH —=—— A+H_O0

0 pH dd c6 tdng nhung tang khéng dang ké



Phan Ung acid baz

Dung dich dém:
pH ctia dung dich dém:

[H,O][A] K, [HA]
K, = 0 [HO]= ——
[HA] [A]

pH = pK + g

C
BT IV.17: Tinh pH cla dd gobm CH,COOH 0,1 M va CH,COONa 0,2 M. Cho pKa cla CH,COOH
la 4,75.

BT IV.18: Tinh pH clia dd gobm NH,CI 0,2 M va NH, 0,1 M. Cho pKa cla NH,* 1a 9,2.

BT 1V.19: Tinh su thay d6i pH (ApH) khi thém 1 mL dd HCI 1 Mvao 1 L dd & BT IV.17. So sanh
v@i truong hop thém 1 mL dd HCI 1 M vao 1 L nudc.



Phan Ung acid baz

Chu&n dé acid baz:

Nguyén tac:

Diing dd NaOH dé biét trudc ndng d6 C, d€ xac dinh nong dé C, chua biét clia dd HCI bang pu

trung hoa acid baz:

NaOH + HCI - NaCl + H,0O
+— dd NaOH 0,1 M

Hay OH +H* - H,0

Tai diém tuong duong:

=n
"H,or T OH
CVv =CV phenolphthalein
S dung tién Igi hon la nong do duong lugng, khi do: dd HCI c&n xac dinh néng dd

NV =NV



Phan Ung acid baz

Chu&n dé acid baz:
Chat chi thi pH:

= | a nh(ing chat doi mau trong mot khoang pH nhat dinh.

< | nhig acid yéu khi cho vao nudc c6 can bang:

K
HIn + H,O é H,O* + In-
v .
Dang acid Dang baz

< Hai dang trén cé mau khac nhau va chi thi & dang nao tuly thuéc vao [H,0*] cua dd va K, cla
chi thi.
<= Mau cUa dd tuy thuOc ti Ié gilta nong do dang acid va néng dd dang baz:

HIn y TR :
HIn] > 10 (tuc pH < pK, -1): mat chi thay mau dang acid

[In]

HI ) o
[[Inq] < 1/10 (tlc pH > pK, + 1): mat chi thdy mau dang baz

HIn , 2. R : > \ :
1/10 < AHIn] < 10 (tuc pK, -1 < pH < pK, +1): mat thay mau trung gian cua mau hai dang

[In]



Phan Ung acid baz

Chuan dé acid baz:
Chat chi thi pH:

Vidu:  Phenolphtalein

Khdng mau Hong Po
| | : I — oH
8 9 9,6 10

Pudng cong chuan do:




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111
	Slide 112
	Slide 113
	Slide 114
	Slide 115
	Slide 116
	Slide 117
	Slide 118
	Slide 119
	Slide 120
	Slide 121
	Slide 122
	Slide 123
	Slide 124
	Slide 125
	Slide 126
	Slide 127
	Slide 128
	Slide 129
	Slide 130
	Slide 131
	Slide 132
	Slide 133
	Slide 134
	Slide 135
	Slide 136
	Slide 137
	Slide 138
	Slide 139
	Slide 140
	Slide 141
	Slide 142
	Slide 143
	Slide 144
	Slide 145
	Slide 146
	Slide 147
	Slide 148
	Slide 149
	Slide 150
	Slide 151
	Slide 152
	Slide 153
	Slide 154
	Slide 155
	Slide 156
	Slide 157
	Slide 158
	Slide 159
	Slide 160
	Slide 161
	Slide 162

