*Nhiét dong hoa hoc
v'Khao sat trang thai dau va trang thai cudi cua hé.
v'DPiéu kién dé pu dién ra: AG =AH - T.AS <0

v'Mirc do dién ra cta qud trinh : K ; AG% = -RTInK;,

*Dong hoa hoc
»>Nghién ctru giai doan trung gian : co ché phan tng

>Phan g dién ra nhanh hay cham: toc do phan Ung

>Céc yéu to anh hudng tdi toc dd phan g



Dinh luat tac dung khoi lwong (M.Guldberg va P. Waage )
O nhiét 36 khong d6i, pu dong thé, don gian:
aA + bB = ¢cC + dD
Toc d6 phan tng : v =k.C?,.Cby

Dinh ludt tac dung khoi lwong ciia Guldberg-waage
nghiem dung cho cdc pw don gian va cho tung tac
dung co ban cua pu phirc tap.



Phan wrng don gian — pu dién ra c6 1 giai doan
H, (k) + L(k) = 2HI(K)

Phan trng phirc tap — pu dién ra qua nhiéu giai doan
Moi giai doan — goi 1a mot tdc dung co ban
> giail doan ( tac dung co ban ): co ché cua pu.

M{t phan wng bao gom nhiéu giai doan noi tiép ,
toc do pu dugc quyet dinh bai toc do cua giai doan
cham nhat.



Vidu: 2N,0; = 4NO, + O,
C6 hai giai doan noi tiép :
N,O; =N,0; +0, (1); cham
— V= k;.[N,Os]
N,O; + N,0O; =4NO, (2); nhanh
— v, = k,.[N,O].[N,O4]
Giai doan 1 cham — v, = Kk;.[N,O4]

— Phan tmg bac nhat



Phan tw so

Phan tir s6: s6 tiéu phan ( nguyén tir, phan ttr, ion ) cla
chat pu tuong tac gay nén bién doi hoa hoc trong 1 tac
dung co ban.(Phan tir s6 = 1,2.,3)

Tam phan tur

S

Don phan tt  Ludng phén tir

N I%\

2\
‘%N
D61 vo1 pu don gian:

Phéan tir s0 =1 — pu don phantir 1, (k)= 2I(k)
Phan tir s6 =2 — pu ludng phan tir H,(k) + L(k) = 2HI (k)
Phan tir s6 =3 — pu tam phan tir 2NO (k) + O,(k) = 2NO,(k)




Xét phan tmg dong thé ¢ nhiét 36 khong doi:

aA + bB = ¢C + dD ; (xem thé tich khong d6i)
~AC 4

_a ZACp _a -ACyp _a  -ACy _ -ACp _ ACc _ ACp
-ACg b’ AN ¢’ ACp d a b ¢ d
TOC PO TRUNG BINH

s _L1AG_ _1Acg_ 1AC_ 1 AG

V=" AT b" At ¢ At T d AT

1 dCy 1 dCp 1 dC. 1 dCp

V= —= == —- = +-.—=

a dT b dT c dT d dT




[C4HyCl] (M)

0.100

0.090

0.080

0.070

0.060

0.050

0.040

0.030

0.020

0.010

Toc d6 tic thoi tai T =0

(tbc d6 ban dau )

C,HyCl(ag) + H,O(/) —>
C,HyOH(aq) + HCl(aq)

Toc dd tire thoi tai T = 600s

A [C,HCI]

AT

100 200 300 400 500 600 700 800 900 7
Time (s)



Cac yéu to anh hwéng dén toc d¢ phan ing

> Ban chat phan g

> Nong do (4p suat ) cta chat pu

» Nhiét 46

» XUc tac

> Dién tich bé mit tiép xuc (pu di thé)
» Dung moi (pu trong dung dich)

> Su khuay tron. ...




PINH LUAT PONG HOQC

Phan tng dong thé : aA+ bB = ¢cC + dD

Toc do tac thoi: V=kC,"C,™

Phan trng don gian * n=a ;m=2>

Phan trng phurc tap ., h#a hodac n=a

\m¢b hoacm=D>b

m-+n = bac phan ung

k — héng s6 toc do pu , phu thudc: ban chat pu, T, xuc tac.

[k] = [mol/1] U-bpw) [thoéi gian] !
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Vi du. Xét pu phtrc tap c6 hai giai doan noi tiép :
2NO(k) + Br,(k) =2NOBr(k)
Giai doan 1:NO(k) + Br,(k) = NOBr,(k); K, nhanh

_ _[NOBry] — _
K = [NOI[Br,] NOBr;] =K, [NO|[Br,]

Giai doan 2: NOBr,(k) + NO(k) = 2NOBr(k); cham
Vo™ V2 = Ky.[NOBr,[[NOJ = k,.K,.[NOJ*[Br,]
Phuong trinh dong hoc:
Ve = K. [NOJ*[Br,]  (k=k,.K)
— Phan trng phurc tap ¢o bac pu 1a 3 trong do
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PHUONG TRINH PONG HOC CUA PU BAC 1

A —  sanpham

t=0 C, 0 [mol/l]
t=1 C dCA
o kG
k = l—ln& G T
¢ ~dC, - [ I dt
& G0
_In2
Tin= —— kt=In &



Phan tng dong thé, don gian, ludng phan tir
cua h¢ khi 1y tuong .

|

o Thuyét va cham hoat dong
e Thuyét phirc chat hoat dong
Az(k) + Bz(k) = 2AB(k)
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THUYET VA CHAM HOAT PONG

Ticu phan hoat dong — la tiéu phan cé E > E + E*
Chi cd va Cham glﬁ:a Temperature 7, > T
cac tiu phan hoat
dong tirc va cham co6
hi€u qua mai tao ra
phan ung.

having a certain KE

S6 tiéu phan
hoat dOng

Fraction of molecules

y

E* |— s0 tiéu phan
hoat dong T— v1.

E+E*



THUYET VA CHAM HOAT PONG

Su dinh hudng khong gian giira cac tiéu phan khi
va cham cling anh huong dén toc do phan tng.

Ak) + Byk) — 2AB(K)

Dinh hudng khong thuan g1 Pinh hudng thuan lo1



THUYET PHUC CHAT HOAT PONG

Néng luong hoat hod : E*= Hpyp-H.4 A,+B, 22AB ; Apr
Entropy hoat héa: AS™= Syip - S.4

E* ’ 9 9 ’ 9
e RT = (' sO ti€u phan hoat dong N)/ (tong so ti€u phan NY)

As* _ET _E” A..B :
k=Z.eR .e RT =A.e RT ! ' Phirc chat hoat dfng
|
A..B
% * —=R*
E A2 +E B2 Et
. . A, +B,
E t<E n — AH<0 i Reactants
5 S ) b
E'>E" — AH>0 E=2E
E E*t_ *n=

E™: ¢0 tri sO riéng cho moi
pu va thuong xem khong
phu thuéc nhiét d(?)- _______________________ Products

Progress of reaction




Hang so toc do k

>Y nghia vat y: v=kC.LCT
KhiC,=Cy=1mol/l  v=k — toc d0 riéng cua pu
> Biéu thirc tinh:

*

E

k=Ae RT

E*| thi k1 T1thik?

Pu ¢6 AG < 0 — thuc té khong xay ra — dé pu xay ra
thuong tang k bang cach: T 1, xuc tac (E* )



Anh hwéng ciia nong do chat pu dén toc d pu

* Phan ting dong thé v = kC 2 .C,°
» Phan tng di thé
Vi =~ Vke > VR Vi

~Ny/ f— Il



Anh hwéng cta nhiét dé t&i toc dé phan trng

Quy tac kinh nghiém cua Van’t Hoff

k
7/ — T +10 — 2 - 4
kT
7/n — kT+10n



Phwong trinh Arrhenius

—-Ex N S0 TP hoat dong

— RT RT = — =
k — A.e € NO Tong sé tiéu phan

k, B (1 1
lnq—z
k, RI(T T,

Khi T? — S0 tiéu phan hoat dong N 11

— Toéc d6 phan ing 11
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Felative nutmber o molecules
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Anh hwéng cua xuc tac t&i toc dé phan rng
> Chat xiic tdc lam tang toc dé pw hh ¢6 AG <0
> Dic diém — Lwong nho
- Sau pu dvoc tra lai du luwong va chat

> Chat xiic tac chi tham gia & giai doan trung gian
tao phirc chat hoat dong trung gian lam gidm ndang
lirong hoat hod ciia pw — thay doi co ché pu —
ting toc do pu.
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TINH CHAT CUA XUC TAC

> Khong lam thay d6i cac dic trung nhiét dong
cua h¢ (AU, AH, AS, AG, K_)).

> Khong 1am chuyén dich cin bang ciia phan
rng ma lam cho cin bang nhanh dat hon.

» Sw xtuc tac co tinh chon loc.
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