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. DPONG HOA HOC

1.1. M6t so khai niém

< Van toc phan trng

A+ B > C




% Biéu thirc van toc phan rng

Xétphanuong: 4 + B - C + D

v=Fkl4]"[B]
Trong do:
k: dwoc goi 1a hang sb van toc
m: bac phan &rng theo A
n: bac phan &rng theo B
(m+n): bac phan ng tbng quat



Néu tac chat tham gia phan tng la chét khi, thi dung ap

suét cac khi dé tinh van téc phan ng

A(k)+ B(k) > C + D

v=k.p'.ps



“* Phan &rng don gian & phtrc tap

> Phan teng don gian (phan &ng so cap) la phan ng
xay ra moét giai doan
(béc phédn (g trang véi hé so ty luong cua phén (ng)

2 NO(K) + O,(k) > 2 NO(k)

V= k-p12v0 -Po,

> Phan (eng phtre tap 1a phan ng xay ra nhiéu giai doan
(bac phan teng la cac gia tri thuec nghiém)

2N,0, — 4NO, + O,



- % Tap chat hoat hoa
Hop chat trung gian & nang lwgng hoat hoa

2H,(g) + O,(g) — 2H,0(g)

A -
Tap chat
hoat hoa

ang lwvong
hoat hoa

San pham

Energy

Tac chat

e

o
Reaction progress



Vi du:

methyl isonitrile acetonitrile

Bond weakens

\

f

NC group begins to rotate



Energy

C Tap chat
o H3C .- ||| [ hoat hoa

Nang lwvong
hoat hoa E_

Reactant

H;C—C=N =
Product

Reaction progress




Energy Diagram for a Two-5tep Mechanism

Because E, for step | > E, for step 2, step | 1
has the smaller rate constant and is rate-limiting.
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l.2. Phwong trinh déng hoc mét s6 phan rng don gian

“ Phan trng bac khéng
“ Phan rng bac mét

“ Phan rng bac hai

11



1.3. Cac yéu to anh hwéng dén van toc phan rng

< Anh hwéng cta nong doé tac chat

A+ B —> C + D

Y = k[A]m [B]"

> Nong dd tac chat tang thi van toc phan ng téng

> Van toc phan ng gidm theo thdi gian
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< Anh hwéng cua nhiét do

Quy tac Van’t Hoff

Khi tdng nhiét dé 1én 10° thi vén toc phén g tang I1én 224 Ian
Sé 1an tang nay goi 1a hé so6 nhiét do: Y

AT
Va_ kw0
v,k
Vi
V,, K, la van toc va hang so van toc ctia phan (rng
& nhigt d6 T,
V4, Ky 1a van toc va hang so van toc ctia phan (rng
& nhiét do T,
AT=T, -T,



Hé thirc Arrhenius

E

a

k= Ae R

E. : nang lvgng hoat héa cua phan rng
A :thtra sb tan sb (thé hién xdc suat va cham hiéu qua
cla cac phan tir tham gia phan ng)




Vi du: Xét phan &rng

NOCI + NOCI( g) — > 2 NO(g) + Cl; (g)
°?% - %@
D
. ‘ [ Ineffective collision J
. . [ Ineffective collision J

<. . [Effective collisioD
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< Anh hwéng cua xuc tac

> Chat xuc tac la nhirng chat coé kha nang lam tang van
toc phan trng.

»Chat xuc tac tham gia vao phan &ng, nhwng sau phan
(rng dwoc phuc hoéi, khéng bi bién déi vé khéi lvong va
chat lwong

Phan loai chat xtc tac:

Q Xuc tac ddng thé: cé cung pha véi chat tham gia phan rng

O Xuc tac di thé: khéng cung pha véi chat tham gia phan tng,

phan (rng hoa hoc xay ra trén bé mat chat xuc tac

1 Xudc tac enzym




Chat xuc tac lam tang van téc phan ng (thuan & nghich),

khéng lam thay doi hiéu suat phan tng

Chat xuc tac lam tang van toc phan (rng bang cach lam

giam nanqg lwong hoat hoa

Potential energy ——=

kKhong co xuc
tac

2 H,0,

2 HQO + 02

2H,0, -5 2H,0+0,

Proagress of reaction —




Vidul N, (k)+3H,(k) < 2NH, (k)

Toc do phan tng trén thay doi nhw thé nao khi tang thé tich
binh phan &*ng 1én 2 lan

a. Tang lén 4 lan

b. Tang lén 16 lan

c. Gidm xubng 16 lan
d. Gidm xubng 4 lan



Vi du;

Mot phén,l}ng két thuc sau 3h 6j 20°C.,(’)? nhiét d6 nao phan
trng sé két thuc sau 20 phut, biét hé s6 nhiét ddé cua phan
wng la 3.

a. 30°C
b. 40°C

500C
d. 60°C



Vi du;

Khi thwc hién mét phan &wng & 20°C thi hang sb toc do cla
phan &ng la k. Khi tdng nhiét d6 phan trng I&n 30°C thi hang
s6 toc dd phan &ng tang Ién 2 lan.

Tinh nang lwong hoat héa (kJ) cua phan ng.



II. CAN BANG HOA HOC

I.1. Hang so6 can bang

Xét phan wng (don gian) 2 chiéu (thuan nghich)
aA +bB & cC + dD
© Vi = Ky [APP[BPP
+ v, =k, [C]°[D]¢
O trang thai can bang: v, =v,
— ki [A[B]° =k, [CI)[D]* .

ke [C]D]°

K = — =
K

[AlP[B°

n




+Néu phan trng trong dung dich

c.Cc.
_CAaCBb |

+Néu hon hop phan rng la chat khi

aA(k) + bB(k) < cC +dD

P i
P a pb
P, .P,



Phan &ng NH,SH(r)

& nhiét 6 khéng dbéi, ap suat clia hén hop can bang 13

NH;(k) + H,S(k)

0,6 atm. Vay hang s can bang cla phan &ng trén Ia

A.010 B.0,15 C.0,09 D.0,20



Trén 1 mol A; 1,4 mol B va 0,5 mol C vao mét binh co dung
tich 1lit. Phan 'tng xayra: A + B —  2C.
NOng d6 can bang ctia C la 0,75 M. Hang so can bang K
la:

A. 50 B. 0,5 C.5 D. 0,05



Tinh hang so6 can bang

Cho céc can bang & 850°C

C(r)+CO,(k)y =2C0k) K, =13.10"atm
COk)+CL(k)<=COCl(k) K ,=5410"atm"

Tinh hang s6 can bang K, ctia phan &ng:

C(r)+ CO, (k) +2CL (k) < 2COCL, (k)
11

a)7,54.10
b)3,79.10°
c)7,54.107"
d)4,37.107



Méi lién hé hang sé can bang K
gitra cac phan rng

aA+ bB < cC + dD cC+dD < aA+bB

c 1d a b

K, - C] ><[D__b K, = A] x[Bd
Al x|B Clx|[D




aA+ bB < cC
el
ST AT BT

2aA + 2bB < 2cC

_[eF
RERIOR
(8]
AT < [BT
K’



(1) aA < bB

(2) bB < ¢C () ahe o
1
K1 — [B-. _C-C
[A . K. ,=+——
- -A-a
C BT PR
K2 . [C] = X :C:
BT A B



Tinh hang so6 can bang

Cho céc can bang & 850°C

C(r)+CO,(k)y =2C0k) K, =13.10"atm
COk)+CL(k)<=COCl(k) K ,=5410"atm"

Tinh hang s6 can bang K, ctia phan &ng:

C(r)+ CO, (k) +2CL (k) < 2COCL, (k)
11

a)7,54.10
b)3,79.10°
c)7,54.107"
d)4,37.107



I.2. Cac yéu to anh hwéng dén can bang

Nguyén ly Le Chatelier vé sw chuyén dich cdn bang:

V&i mot hé & trang thai cdn bang, néu ta thay doéi bat ky
moét yéu td xac dinh diéu kién cén bang (p, T, C) thi cdn

béng sé dich chuyén theo chiéu chéng lai sw thay déi do



Vi du;

250, (k) + 0, (k) <> 250,
AH', =-198,4kJ

Pé thu dwgc nhiéu SO, can phai:

a) Tang ap suat, tang nhiét do
b) Gidm ap suat, tang nhiét do
c) Tang ap suat, gidam nhiét do

d) Gidm &p suat, gidm nhiét do



Xét cac hé can bang sau trong mét binh kin

1/C(r)+ H,0(k) < CO(k)+ H, (k)  AH =131kJ
2/CO(k)+ H,0(k) < CO,(k)+ H,(k)  AH =-41kJ

Céc can bang trén sé chuyén dich nhw thé nao khi thay dai
mot trong cac diéu kién sau:

a. Tang nhiét do

b. Thém lwrong hoi nwoc vao
c. Thém khi H, vao

d. Gidm thé tich cta binh kin

e. Dung thém chat xuc tac



