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s Muc tiéu:

- Hiéu duwoc cong thire tinh tdc dd tire thdi phan &ng, toc
do trung binh cua phan ng.

- Nam dworc diéu kién xay ra phan tng va cac yéu to anh
hwdng déen toc dé phan ng.

- Van dung kién thtrc da hoc dé giai cac bai tap lién quan.

- Xac dinh toc dd phan rng bang thwe nghiém.



TRLEREIRY

< Dong hoa hoc: L& mén khoa hoc nghién ctru vé quy luat
Xay ra cua cac qua trinh héa hoc, trong dé co toc dé
phan rng va cac yéu t6 anh hwéng dén toéc dé phan
rng.

s* Muc dich:
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Piéu khién phan ng:

+ Chiéu hwéng mong muon.

+ Toc dd mong muon.

Pt

Vidu: SO, + -0, = SO, ¥



*Tao két tha BaSO,

* C4c phan trng xay ra trong hon
hop X|mang |
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3.1. Toc dd phan rng
3.1.1. Binh nghia téc dé phan irng

- La dai lwvgng dac trwng cho murc dé nhanh hay cham
cua moét phan wng hoa hoc.

- Buoc do bang bién thién ndng dd cia mét trong CcAac
chat tham gia (hoac tao thanh) trong mét don vi thoi
gian, don vi la mol/l.s.



3.1. Toc dd phan rng

=2

=. 3.1.1. Binh nghia téc dé phan trng

=3 ,

=2 = Tait/C,vatait/C,, toc dé cua phan wng la:
-

=13

=2 V = ot = + E

=2 tz—tl At

B s > ’ R 7

== = Xeét phan wng tong quat:

=3

- aA+bB — cC+dD

— . Tbc do tire thoi clia phan &ng Ia;

e

- i y=_.1dCa _ 1dCg_1dCc _1dCp
=3 a dt b bdt ¢ dt d dt
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3.1. Toc dd phan rng
3.1.1. Binh nghia téc dé phan irng

Vi du:

Cho phAén (NG: Hy0; (ag) * 3 agy + 2 Hag) = l37aq) + 2 H20y
NONng doQ |- thay doi tir 1 M dén 0,868M trong 10s dau phan ng.
Tinh tdc d6 trung binh cGa phan &ng va A[H].



=2
=3

=9
— = |
=2
=2
=2
=
=2
=3
=3

=3

— Q ».

=3
=3
==
==
=2

=3

3.1. Toc dd phan rng

3.1.2. Diéu kién dé xay ra phan trng héa hoc

Gia st xét phan ng: Aw + Bxw — ABy

Pé phan &ng xay ra thi A va B phai va cham v&i nhau. C6
hai loai va cham:

- Va cham co hiéu qua.

- Va cham khéng hiéu qua.

N* _Ea
— = @ RT
N

E, la nang lwgng hoat hda (J/mol)
R = 8,314 J/K.mol
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3.1. Toc dd phan rng

3.1.2. Diéu kién dé xay ra phan trng héa hoc

4 E_ la nang lvgong hoat hoa:

La nang lwong can thiét dé dwa mot mol cac phan tlr chat
phan rng c6 nang lwgng trung binh Ié€n trang thai hoat

dong, ki hiéu la E,

Khi E,gidm — N* tdng — toc dé phan ng tang.
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3.1. Toc do phan trng
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Céac yéu td anh hwéng den toc dé phan trng

nong do

A

A\

nhiét do

()

chat xUc tac

/

—

N

Sbé mat tiép xuc



3.2. Cac yeu to anh hwéng dén toc do phan rng
3.2.1. Anh hwéng cua nong dé dén téc dé phan irng

- 2 cdc cling chira : Sodium thiosulfate
(Na,S,0,) trong dung dich axit va mudi arsenite
(Na;AsO,).

- Coc (2) nong dd NasAsO, thap hon coc (1).

- Coc (1): xuat hién két taa vang.
H+
, Na;AsO; + 3H,S — As,S;| + 6NaOH
- Coc (2): khdng co hién twong.

- C& 2 cboc bén trai: xuat hién két tia vang.

o


nong do.mp4
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3.2. Cac yeu to anh hwéng dén toc do phan rng
3.2.1. Anh hwéng cda ndng dé dén téc dé phan irng

= Phan &ng dong thé:
- Dinh luat toc do:
Toc db phan g xay ra trong méi trurong dong thé & mot
nhiét dé xac dinh ty 1é thuén véi tich ndng dd cda céc chéat
tham gia phan g véi sé6 mii thich hop.
- Xét phan rng dong thé:
A + bBy — cCyy
Phwong trinh déng hoc cua phan &ng:

v = k.CR'Cg
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3.2. Cac yeu to anh hwéng dén toc do phan rng
3.2.1. Anh hwéng cua nong dé dén téc dé phan irng

 POi v&i nhirtng phan ’ng don gidn: m=a, n=Db
Vi du:

N,O - N, + O
Toc dd phan &ng: v = k.[N,O] — Bac phan &ng la 1.

« P6i v&i nhirng phan &ng phirc tap: m#a, n# b
Vi du:

2259C
NO, + CO — CO, + NO

NO, + NO, — NO; + NO (cham)
, NO; + CO — NO, + CO, (nhanh)
Toc dd cua phan tng la: v = kK[INO,]? — Bac phan &ng la
bac 2.



== 3.2. Cac yéu to anh hwong dén toc dg phan rng

=. 3.2.1. Anh hwéng cua néng dé dén toc dé phan irng

== ,

=a VI du:

=7 CH4Br + KOH — CH,OH + KBr

. Thi [CHeBr]o,  [KOH]o,
. i nghiém M M o

. 1 0,1 0,1 2,8.106
.- 2 0,1 0,17 4,76.10°©
p—n< |

=2 3 0,033 0,2  1,85.10°

%: a. Xac dinh bac riéng phan cia CH,Br, clia KOH va bac
= claphan (ng.
== b. Tinh hang s6 toéc d6 k cua phan trng.

=3



== 3.2. Cac yéu to anh hwong dén toc dg phan rng

=. 3.2.1. Anh hwéng cua néng dé dén téc dé phan trng

=2 A — san pham

=2

=1 0.016 -

=3 -

- 0014 - #Bfé]cﬁzerf :

=a = o012 Toc do = k[A]

=2 -~

=3 _,E_, 0.01

. :g. 0.008 Bac mot

=13 1 a

2 g Toc do = k[A]*

- = 0.006 - Bac hai

= A a 2
== 0,004 - Toc dg =k[A]
=3

=3 0.002

=3

:g D 1 1 1 1 1 1

=3
<+ [A]
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3.2. Cac yeu to anh hwéng dén toc do phan rng
3.2.1. Anh hwéng cda ndng dé dén téc dé phan irng

= Po6i véi phan tng di thé
Néu phan &rng c6 chat ran tham gia — coi nong d6 chat
ran la const va dwa vao hang so toc do.

Xét phan rng di thé gitra chat ran va chat khi:
Cgr + Oy(k) — CO,(K)
Ta cd: v = k'.const.[O,] = K[O,].

Néu phan &ng c6 chat Idng tinh khiét tham gia — coi ndng
do chat long nay la const va dwa vao hang so toc do.



3.2. Cac yeu to anh hwéng dén toc do phan rng

3.2.2. Anh hwéng cida nhiét do dén toc dé phén ing
S’l_J’ tang nhiét do trong da s6 cac trwong hgp déu lam tang
toc dé phan wng.

Van't Hoff Arrhenius

I;-T4 __Ea
v, =y 10 .v, Ink = ﬁ+InC

y—chisonhiétdd (2-4)  E, - nang lwong hoat hoa

o
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3.2. Cac yeu to anh hwéng dén toc do phan rng
3.2.2. Anh hwéng cuda nhiét dé dén toc dé phan rng

Vi du:
O 25°C, hang so6 toc dd clia mét phan ng la k, = 1,72.10°5.

O 35°C, hang s toc dd cha phan (rng nay la k, = 6,65.105.
Tinh nang lwvong hoat hda cua phan wng.



== 3.2. Cac yéu to anh hwong dén toc dg phan rng

=. 3.2.3. Anh hwéng cta chat x(c tac dén téc d6 phan

=2 (rng

=2 X ’ s .
== ~ Chat xuc tac:
=3

-3

20

E: (khéng x1ic tac)

10

E;: (co x1ic tac)

0,+0

—
et

I/'\

ClO+0,+0

=32 k Cl+0,+0,

=3 —400

Cl+0,+0

I
o
Ning lugng kJ

.

=3 Tién trinh phin ing ——=



3.2. Cac yeu to anh hwéng dén toc do phan rng
3.2.3. Anh hwéng cua chat xtc tdc dén téc dé phan eng

* Phan loai:
e © ® e
o ¢ o°
(* ] @ g.

Xuc tac ﬂﬁng thé

—_ - - A
Xuc tac di the

L
®
L

@ Chat tham gia
@ Sanphim

@ Chit xuc tac

Vi du:
NO )

1) SO2(k) i O2(k) > SOS(k)
CuO(r),t°
2) C2H5OH(|) _— CH3CHO(|) + H2(k)

Ni(p
3) CoHypy + Hayy — CoHgg



== 3.2. Cac yéu to anh hwong dén toc dg phan rng

=. 3.2.3. Anh hwéng cta chat x(c tac dén téc d6 phan
=7 (rng

<. *Phan loai:

-

== kjf\/

==
==
==
==
=3

=3

N
S

oy, WY
A A M

=2 Co ché xuc tac enzyme

=3

== Vidu:
=2 Enzyme lipase thuy phan lipit tao ra cac acid béo.

=3

= Enzyme amylase thuy phan tinh bét thanh dwdng.




_ . 3.2. Céac yéu t6 anh hwéng den toc do phan rng
=. 3.2.3. Anh hwéng cua chat xuc tac dén téc dé phan

=2 (rng

=2

2., > r

== *Pac dieém cua chat xuc tac:

-2 N R - s

= - Lam thay doi nang lwgng hoat hoa E,.

=2 _ Khong lam thay dbi cac dac trwng nhiét ddng cta hé (AU,

=3

— AH, AS; AC;) <
=7 - Khong lam chuyén dich can bang.

p—— |
=2 - CO tinh chon loc.
—: |
_
e
p—= |
—
-3
=3

=]



_ . 3.2. Céac yéu t6 anh hwéng den toc do phan rng

== 3.2.4. Anh hwéng cua dién tich bé mat tiép xtc dén téc
=. d6 phan tng

= Khi tang dién tich b& mat chat phan (ng, téc dé phan &ng
=" tang.

— =

g |

=2

- &
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-3

=3
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