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Hoabai Cuong

Chapter 7:DBong hda hoc
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7.1 Boi tweng nghién clru cua dong héa hoc

1.D0oi tvong n/c cuanhiét dong

* Nhiét dong lwc hoc héa hoc cho chung tatién doan kha
nang chiéu hvédng cta cac phan ing hdéa hoc vatrang
thai cubi cung £ dat téi.

* Nhiét dong hoc chi khao s&t quatrinh ¢ trang thai dau
vatrang tha cubi chtr khdng quan tam toi cac giai doan
trung gian, khéng quan tam dén phan ¢ng dién ra nhanh
hay cham vadién ratheo co ché nao.

Slide 4 of 48 General Chemistry: HUI© 2006



» Theo nhiét dong hoa hoc, tiéu chuan dé xéac [ap chiéu
dién bién clia phan trng & nhiét do va ap suét khong doi
lathé dang ap hay nang lvong ty do Gibbs G, cla
phan (rng

+ Néu G;p < 0 phan (ing s& dién ratheo chiéu thuan.

+ Néu G, > 0 phan (ng dién ratheo chiéu nghich tréi voi
gia thiét.

+ Néu G;p =0 hé phan ting & trang thai can bang.

2.D0i trong nghién clru cia ddng hda hoc

 Khao sét quatrinh dién ranhanh hay cham

* Quanhirng giali doan trung gian nao

« Giai doan nao quyét dinh tdc d6 phan trng

Twc lan/c vé co ché vatdc db cliaphan irng héa hoc
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7.2 Toc do phan rng hda hoc
7.2.1.M 06t s khai niém co ban vé phan irng hdéa hoc
1. Hé sb ty lwong cla phan (rng héa hoc la sb chi sd nguyén tlr, phén
tlr vaion clia c&c chat tham giatuong téc dwgc ghi trong phuong
trinh phan trng hoa hoc
2KClO, — 30, + 2KCl
hé s ty luong tvong ng cia KCIO; O, vaKCl 1a2,3,2
2.Phan (rng don gian va phan irng phtrc tap
+ P/r don gidan laphan rng chi xay ra 1 giai doan
NO + O, =NO,+ O,
+P/(r phtrc tap la phan (rng xay ranhiéu giai doan
2N,O; = 4NO + O, la p/uv phtrc tap vi
N,O. =N,0O; + O,
NLO. +N,O, =4NO+0,
MOi giai doan goi 1a modt phan trng so cap
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3. Phan tir sb va bac phan rng
a Phan tr sd lasd phan t tham giavao mot phan tng so
cap.
* Nguoi taphan biét phan ing don phan ti, luéng phan ti
vatam phan tw
Bon phante 1, = 2l
Luwdng phanter 2HI =H, +1,
Tamphantr 2NO+H,=N,O0+ H,O
b Bac phan 6ng latdng so mu cua nong fiol chat fio

trong biéu thirc téc do phan ng. Néu téng s6 mii bang 1
thi goi laphan rng bac 1...

Poi vbi phan (rng nhiéu giai doan, bac ciia phan irng la
bac cliagiai doan cham nhét, nén cé khi bac phan rng
khoéng trung véi phan tir sb
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4.Phan (rng dong thé va phan (rng di thé

» Phan (rng dong thé: 1a phdn (rng xay trong cting 1
pha (nhu p/v tong hop NH,tr H,vaN.,)

» Phan (rng di thé 1a phan (rng xay ratrong hé di
thé.
ViduZn g +HCl ;y =ZnCl, + Hy,

Slide 8 of 48 General Chemistry: HUI© 2006



1‘1;7.2.2 Toc dd phan irng héa hoc

1. Khéi niem Toc do cua phan dng hoa hoc la dai lvong
dac trung cho dién bien nhanh hay cham cua mot phan
6ng hoa hoc

Téc dd clia phan ng hdéa hoc labién thién ndbng do cla
mot trong nhirng chat tham gia phan trng hoac chat tao
thanh trong mot don vi thoi gian.

Ve Nong dé sau — nong dod truéc _ A[C]

Thoi gian sau - thoi gian trwéc At
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2. Toc do trung binh vatic thoi cia phan tng

aA + bB <~— ¢eE +fF

1A[A]__1A[B]_1A[E]_1A[F]
a At b At e At f At

+ Tdc do trung binh claphadn tng Vv = +AC/At

rale = —

+ Toc do tlre thoi cua phan irng

v=Ilimv, ,= +dC/dt
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3. Phrong phap xac dinh toc dd phan rng

* |Vi du xét phan (rng phan huy N,Ox.
2N,O: (k) =2 2N, 0, k) + O, (k)

khi N,O¢ phan huy, N,O, gilt lai trong dung dich
va O, c6 thé thu dwgc quadng dong.
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Thé tich O,, mL
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Téc do trung binh

T6c do gidi phong O,= A VA(tO;)
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a.7'3 Cac yéu t6 anh hudng dén téc dd phan ng

7.3.1 Anh hwéng clia ndng do

1. Binh luat tac dung khéi luvong

Trong hé dong thé, & nhiét do6 khong doi, toc do
phan (rng ty € thuan véi tich s nbng d6 cac chat
phan (rng (kém theo sb mii thich hop)”.

Phuong trinh todn md ta quan hé ciatoc doé tirc thoi voi
nong dd céc chat phan irng dwoc goi la phwong trinh tdc do
phan trng hay phwong trinh dong hoc
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Anh huéng clia nong do

Viduy: aA+bB+ - gG+hH
TOc do phan ing V=k [A]M[B]" -

Bac tong quét phan tng=m+n + -

Trong do: V: Téc dd phan irng; a, b: hé sb ty lvgng
k: hang sb téc do cliaphan ¢ng
m, n: bac phan trng cla chat A va B, Bac phan trng duoc
x&c dinh bang thuwc nghiém
Poi véi chit khi nbng do dwoc thay thé bang &p suat
V= - dP,/dt = K PAPs

P06i véi phan tng di thé, chat ran khdng cd mét trong
blﬁéé'ltt‘@SC tﬁC dﬁ phé'n l]JQQ\eral Chemistry: HUI© 2006



Hang so toc do k

V& vy nghiavat ly: hang sb toc do K clia phan (ng
hoéa hoc latdc d6 cua phan trng héa hoc khi ndng
d6 cac chat bang don vi

K chi phu thudc ban chat ciachat phan irng va
nhiét do, khdng phu thubc vao néng doé
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Quan hé loai phan trng va pt dong hoc

A - San pham Pon phan t V= KJ[A]

2 A - San pham Luong phantl | V= K[A]?

A + B - San pham Luong phantt | V= K[A][B]
2A + B - Sanpham | Tam phan ti V= K[A]?[B]
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ol 2
Pon phan tw
“ - } “ - | ’ + ‘
stretches breaks
N,O, NO, NO,

Lwdng phan tur

V=k [N,O,]
M{}[eculcs‘ | Bond ~
approach i formation

NOE + NO2 Collision N204

V= k [NO,J?
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Phan trng bac khong

La phan i'ng matéc dd phan trng khdong phu thudc vao
néng dé chat phan rng

Ao A - San pham
T V=K [A]°
LY V=K
<

[k] =mol L-1s?

f,
Time —»
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Phan (rng bac khong

_A[_A] I Chuyé’nquzz\ -d[A]

— = k
At Vi phan dt
Valay tich phan theo thoi gianty O dént
[Al; !
[Al 0

[A], + [A]=kt
[A]t = [A]o - kt
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2. Hang O tdc do ctia phan tng bac 1

 Mubn tinh hang s téc do taldy tich phan clia cac biéu
thirc tinh tdc do
 Viduphanirngbacl A — SP
+ Tacdv = -d[A]/dt=k[A] = dA]/[A] = - kdt
+lay tich phan tir néng do dau [A] jung vai t=0 dén nong
do [A] ng vai thoi giant taduwgc
InN[A] = In[A],=-kt = In[A] =In[A], - kt

1. [A A
e Tin Ao o kzz,tsos g_[Alo _ 2303 |, A [Alo
t[A] [A] t [Aly- X

X landng dod chat p/t bi giam di

General Chemistry: HUI© 2006
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Phan trng bac 1
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Thoi gian ban phan huy

* t,,thoi gian ban phan huy cua phan irng bac 1 khong
phu thudc vao nong do ty 1é nghich voi hang sd tdc
do phan (rng

A 1
I T
Al 4],
-In2 =-kt,,
“In2 0693
tl/z_ k - k
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3. Hang sO tdc do clia phan trng bac 2

a) Truong hop: 2A > P
v = -d[A]/dt=k,[A]? = k,dt= - d[A]/[A]?

o L&y tich phan xé&c dinh v&i [A]=[A], khi t=0vagoi x 1add giam
nong dd [A], sau thti giant : [A]=[A],X tacd

1 1 [A]o'[A]
_— — = k2t — kzt:
Al [A] Alo [Al
1 X
k, =
t [Alo([Ale-x)
Thoi gian ntra phan tng t,,,= [A]
2 0
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Phan trng bac 2

1/[A]—

Time ——
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b) Trwdong hop A + B - San pham
+ Truwong hop 1: Nong d6 ban dau [A], = [B],
V=K[A][B]=k, [A]
y 1 X
1ace T [ALAL 9
+ Truong hgp 2: Nong do ban dau [A], #[B],
tai thoi giant thi [A]=[A].-x, [B]= [B].- X
Cd[A]_ d[B] _

LT it CIALLE]

. Thay giatri [A] va[B] theo nbng dd dau vax , sau do lay tich phan

1 BAL X 2303 | [By(AT )

— In Dodbd k.=
[Al-[Bly [Al,([AlgX) * WAIIBlY) (A ((B],x)
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<4 Poi véi cac phan ng trong hé di thé

Phan 6ng hoa hoc co the xay ra gidia cac chat
0 cac pha khac nhau nho :
Cop + Oy = COyy

Zn,, + 2HCl, = /ZnCl,,, +H

2(1) 2(K)

oc d0 cua cac phan 6ng db the ngoai nhding
yeu to anh hodng ke tren con co cac yeu to
khac nho: dien tich tiep xuc be mat, moi trodng
phan 6ng, s& khuech tan cua san pham va cac
chat tham gia phan ong.
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Anh hudng clia bé mét I1én téc dd phan rng




N 7.3.2 Anh huéng ctia nhiét do

Theo Van’t Hoft; Hau hét toc do
clia cac phan trng tang theo nhiét
do, cir nhiét dd tang 10 dd thi tdc
do tang lén 2-4 lan

{, -t b
V 2 1 '
2 _ 10
— =7

Trong do: V 1

(al

Increasing temperature

v lahé sd nhiét do ‘

V, latdoc dé phan rng & nhiét do t,

V, latoc dé phan (rng & nhiét do t,
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*Anh hudng cha nhiét do
Theo Arrhenius, st phu thudc clia hang so téc do
phan (rng vao nhiét do:

E*
k = Ae RT

Trong do:
A: Hang s dac trung cho phan trng
E*: Nang lvong hoat hoa ctia phan trng (cal.mol )
R: Hang s6 khi 1y twdng (cal.mol-1.K1)
T: Nhiét do cua phan rng (K)
e _Ef(1 1
Rl
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Sv phu thudc toc dd phan (rng vao nhiét do

° Nhan X€t: E*
— O nhiét do xéc dinh E* cang nho . RT
thi tdc d6 phan rng cang 1én k T Ae
— Khi tang nhiét do, tdc d6 phan (rng
tang
« MOi lién hé gitranang lvgng hoat héa
V@i tdc do6 phan (rng cho thay chi co
nhi*rng va cham xay ra gilra tiéu
phan co nang lvong du (hoat hda)
moi ¢ hiéu qua
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. Nang lwvgng hoat hoa K, E*[ 1 1]

 NEu chuyén sang logarit thap phan

. 1 1
gke = —= [ = -—]
K, 2,303R T, T

Nang lvgng hoat hoa E

Ex=2,303R[ T1T2] 1g Kz
T, T, Ky
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Gian dé nang lvong cua phan trng

Nang lvong
Hoat hoa

Toa do phan rng
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o133 Anh hudng cia chat xuc tac

« Chat xuc tac: chat tham giavao mot giai doan ctia phan
(rng valam tang toc dé cua phan rng, sau d6é dwoc phuc

n6i vatach rakhoi san pham clia phan r'ng makhong bi

nién doi ca vé tinh chat hoa hoc cling nhu vé luvong.

« Phén loai chat xUc tac:

— XUc tac dong thé: c6 cung pha véi chat tham gia phan
(rng (dung dich axit, bazo, mudi clakim loai chuyén
tiép...)

— XUc téc di thé: khdng cling pha véi chat tham giaphan
(rng, phan *ng hod hoc xay ratrén bé mat chat xdc tac

— XUc tac enzym
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*Anh hudng clia chat xdc tac

I

c
> Thé nang
= thay doi

=y N\

Chiéu qua trinh —>
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. Anh hwdng clia chat xdc tac

NL hoat hoa khi puw
khdong co XT

2 H,0,

€ nang

NL giai phdong
cua pu thuan »n

Th

Qua trinh pyr —>
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XUc tac enzyme

« XUc téc enzyme

Ky K,
E+S ® ES - E+P
Ky

Substrate /

ok

Products

Active site s
Enzym Enzyme—substrate complex Enzyme
(a) (b) (c)
K K,
E+S @ ES ESE+P
-1
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