CHUONG 4: PONG HOC CUA
PHAN UNG HOA HOC
(Théi lugng: 3t LT + 1t BT)
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1. KHAI NIEM VE BPONG HOA HOC

> Nhiét dong héa hoc cung cdp nhitng co s§ dé
xem xét qud trinh héa hoc c6é xay ra hay khong,
xay ra theo chi€u va gidi han nao?

> POng hoa hoc cho biét qud trinh xdy ra nhu thé
nao theo thdi gian trén con dudng chuyén hda cua
no.

»Pong héa hoc s€ xem xét dé€n tdc dO va cd ché
cua phan tng
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2. TOC DO PHAN UNG HOA HOC

2.1 Nhiing khai niém co ban

2.2 Téc d6 phan Ging va biéu thic toc do
phan ung

2.3 Cac ly thuyét co sé cua dong hoa hoc
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2.1 Nhitng khai niém ca ban

<» Phan ung don gian va phan ung phuc tap.

Phan @ng don gian: 1a nhitng phdn tng c6 qud trinh
chuyén héa chi xdy ra qua 1 giai doan.

Vidu: NO + O;=NO, + O,

< Phan ing phidc tap: 12 nhitng phdn @ng c6 qud
trinh chuyén héa xay ra qua nhi€u giai doan.
Vi du:
N,O; =4 NO, + O, trai qua 2 giai doan nhu sau:
N,Os5 = N,O; + O, (1)
N,O; + N,O, = 4NO, (2)
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¢ Tac dung cd ban, cé ché phan Gng va phan ti sé
MOi giai doan ctiia phdn ¢ng dudc goi 1a mot tic dung co
ban

Tép hgp cdc tic dung cd ban cua 1 qud trinh bién doi
chat goi la cG ché phan tng

Tdc dung ¢ bdn quyét dinh toc d0 1a giai doan x4y ra
chim nhat

S6 phén tl, nguyén ti hay ion tham gia vao mot tic dung
cd ban cia phan ttng héa hoc dudgc goi la phan tr sO.

Vi du:
I, = 21 (phan tng don phan t)
2HI = H, + I, (phdn &ng ludng phan t)
NO + O, = NO, + O, (phan &ng ludng phan twr)

ongThanCong.com https://fb.com/tailieudientucntt
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< Phan Ung dong thé va di thé

Phidn ¢ng dong thé: phdn tng dién ra trong hé
dong thé (cdc chat phdn ng va sdn pham phdn
iing G cung pha).

Phan ¢ng di thé: chat phdn ng va sdn pham tao
thanh G cac pha khac nhau.

Phan Gng di thé dién ra phutc tap hon phan tng
dong the
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2.2 Téc dd phan Ging va biéu thic toc do
phan ung

Pinh nghia: Toc d0 ctia phdn ¢ng héa hoc 1a

sO tdc dung cd ban cta nd dién ra trong mot don
vi thdi gian va don vi thé tich (d6i v6i phdn dng
dong thé) hoic trong mot don vi thdi gian va trén
moOt don vi dién tich bé mit phan chia c4c pha

(d61 v6i phdn Gng di thé).
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T6c d0 phdan tng dugc xdc dinh bing sy gidm
nong do cua chit phidn ¢ng hay bing sy ting nong
dd clia sdn pham trong 1 don vi thdi gian (don vi:
g1, phut, gidy).
VD:

A+ B —> C+ Dcov,=0,02 mol/l.giay

Nghia 1a: trong thdi gian 1 gidy nong do A hoic B
giam 0,02 mol


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

< Toéc do trung binh

Doivdiphinung A + B = C + D
Tinh theo chiat phan Wng: néu ndng do chit A hay
B & thoi diém t, 1a C,, & thdi di€m t, 1a C, thi tdc dd
trung binh cua phan ng trong khoang thdi gian nay

la A
Ccu CZ Cl

V
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ot Ar
Tinh theo san pham: n€u nong d6 chdt D hay C &
thdi di€m t, 1a C,, & thdi diém t, 1a C, thi toc do
trung binh cua phan tng trong khoang thdi gian nay
1a
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< Toc d6 tdc thoi (tinh tai thdi di€m t nhat dinh)

il

dT

V

10
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< D&i v6i phan dng tong quat
aA+bB = dD + eE
Toc d trung binh:

11
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«» Bi€u thuc téc dé phan tGing va bac phan ting
P61 v6i phdn tng dong thé tong quat:
aA + bB —» ¢cC + dD
V., = K[A]"[B]"

V: tdc do tic thdi tai thdi diém khio sat

k: hé so ty 1& dudc goi 1a hing sO6 tdc dO phdn
ung

m, n: bac phdn &ng theo chit phdn tng A, B
m+n: bic phdn ¢ng tdng cong clia phin Gng
Phan t'ng don gian.m=a,n=>b

Phan Gng phifc tap: m#a,n#Db
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Xét cac vi du

[, - 2I v = K[I,]
C.H, - CH,=CH - CH, v = k[C,H,]

— 12 nhitng phan tng bac 1
NO + O; - NO, + O, v = k.[NOJ.[O4]

2HI —> H, + I, v = k.[HI]2
2NO, + F, —» 2NO,F v = k.[NO,].[F,]
— la nhitng phan Gng bac 2

2NO + O, > 2NO, v = k.[NO]%.[O,]

— la phan ing bac 3

13
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Xeét cac vi du
Vidu 1: Phan tng: 2HI(K) = H,(k) + I,(k)
G 443°C ¢6 toc do ty 1& v6i ndng dd HI nhu sau:
[HI] mol/l 0,0050 0,010 | 0,020
V,mol/l.s | 7,5.10% |3,0.10° ?

Tu nhitng dr ki€n da cho, hay:

a. X4c dinh bac va viét bi€u thdc toc dd cda phdn ng da
cho

b. Tinh hing s6 toc dO ctia phdn ng G nhiét do khio st
c. Tinh tdc do6 cia phdn ¢ng & nhiét do trén khi nong do HI
biang 0,020mol/l

14
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Vi du 2:

X4c dinh bac phdn @ng, bi€u thitc toc do va hing sd tdc dod

cua phan Ung

2NO (k) + O, (k) =2 NO, (k)
theo nhirng dit li€u thuc nghi€ém sau:

[INO] mol/l | [O,) mol/1|V (mol/l.s)
1,0. 10% | 1,0.10* | 2,8.10°
1,0. 10+ | 3,0.10% | 8,4.10°
2,0.10* | 3,0.10% | 3,4.10°

15
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< Hang so6 téc dd phan ung k

> k14 dai lugng phu thudc vao ban chat chat phdn
tng va nhié€t dd phan tng.

> Nhu vay, k 13 dai lugng khong doi tai mot nhiét
do nhat dinh.

» Néu [A], [B] = 1 mol/l thi v =Kk,

» k goi la tdoc dd riéng cua phan tng da chon khi
nong do cac chit phdn &ng bang 1 don vi.

16
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Biéu thuc tinh k

> Doiv6i phan @ng bac 1:

A = san pham
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D61 v6i phan @ng bac 2
2A - san pham

d[ A
v =" LdlAl = k[A]° [—2]:_2kdf
2 d’f [A]

v Néu thay [A] = ¢

v O thdi di€fmt=0 <« [A]. =c

v O thdi di€mt=t < [A]=c

=
=

_—_-|-2k2' 1 1 1
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Vidu 1

G 5000C xyclopropan chuyén héa propen theo phdn tng

bac 1. Cac dir ki€n thuc nghi€ém nhu sau:
t (min) 0| 5
[C;H(].10°, mol/1|1,5|1,24

Xac dinh:
1. Hing s6 toc d0 phdn tng k.
2. Chu ky ban huy cua phan tng.

3. Phan trim mol cla xyclopropan con lai sau 30 phiit
phan tng.

s, N, * . ~ A ~
4.. Tinh thdi gian d€ xyclopropan phan huy hét 80%

19
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Vidu 2

Phdan ttng phan huy dinito pentoxit N,Os 1a mot
phdn ng bic 1 c6 gid tri hing sO toc dd k =
5,1.10% s°! tai 45°C.
ON,0: (k) > 4 NO, (k) + O, (k)

1. Bi€t nong do ban dau cia N,O 1a 0,25M, hdi
sau 3,2 phit nong dd cda né 1a bao nhiéu?

2. Sau bao lau nong do N,Os gidm tir 0,25M
thanh 0,15M?

3. Sau bao 1au chuyén héa hét 62% N,Os?

20
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2.3 Thuyét va cham hoat dong - ly thuyét co
sG cla dong hoa hoc

> Diéu kién tién quyét d€ cho phdn tng x3y ra 1a cédc
tiéu phan cla cdc chit phdn ¢ng phdi va cham dong
thG1 v61 nhau.
» Chi nhitng va cham hi€u qud mdi dan dén tuong tdc
hoa hoc:

> Diéu kién ¢6 va cham hiéu quai:
1. C4c ti€u phan va cham phdi cé ning lugng 16n hon
hay bing mot gid tri goi 12 ning lugng hoat héa E* (yéu
t0 nang lugng)
2. Céc ti€u phan va cham phdi ¢6 sy dinh huéng khong
gian thuin 16i khi va cham (y€u td hinh hoc)

21
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>Ning luong hoat héa cia chit 1a niang lugng toi
thi€u cin cung cip cho céc ti€u phan dé€ ching trd

thanh hoat dong (c6 kha ning phan tng).

»>Ning lugng hoat héa cang nhd = c6é nhiéu ti€u

phan hoat dong = toc d0 phan dng cang 16n.

22
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> Bi€u thic bi€u dién sy phu thudc clia hing so
toc d0 phdn ttng vao cdc y€u t0 ning ludgng va

hinh hoc: R
E

k = Ae ©'
E": ning lugng hoat héa cua phan wng.

A: hing sO trudc liy thiura, dic trung cho dnh
hudng cua sy dinh huéng khong gian thuan 1gi.

23
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3. CAC YEU TO ANH HUGNG PEN TOC PO
PHAN UNG

3.1 Anh hudng clia néng dé chat phan tng
3.2 Anh huéng cua nhiét do

3.3 Anh hudng cla chat xtc tac
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3.1 Anh hudng ctia néng dé chat phan tng

> Céc phdn dng déu cé toc dd ting 1én khi ting
nong do cdc chit phdn wng.

>Dinh luit tdc dung khoi lugng: “Trong hé dong
thé, & nhiét d6 khong doi, toc do phdn Gng ti 1&
thuin véi tich s6 nong do cdc chat phan ¢ng véi sO
mi bing hé s0 ti lugng cia cdc chat phdn tng”

DPinh luat chi nghiém ngat doi v4i cac phan ing
A ~ o
dong thé don gian.
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3.2 Anh huéng cua nhiét do
> Trong phan 16n cdc phdn Gng tdc do phadn ¢ng ting khi
tang nhiét do

Quy tac (kinh nghiém) Van’t Hoff

> Khi ting nhiét @0 thém 10° thi tdc d0 phdn dng ting
lén khodng tir 2 dén 4 lan.

> SO lan ting nay dudc goi 12 hé so nhiét do ciia toc do,
dugc ky hi€u y va

y = _t710 = 2~ 4 haytﬁ)ngquét I t " n.10

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Vi du

» Tinh hang so toc dd k & 45°C va s lan tang

toc dd phan (ng khi tdng nhiét do thém
100°C doi v&i phan (rng phan hay N,O.
thanh NO, va O,, biét & 25 va 65°C hang so
k cua phan &rng nay la 3,7.10°va 5,2.103

* PS: k,: = 4,4.10%, x = 232052 lan

27
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Phuong trinh Arrhenius

Phuong trinh thuc nghiém Arrhenius cho thiy ro

anh hudng cua nhiét d0 dén toc do phdn Ung.

a
[T e BRen)
) T
Trong do:

k: hing s0 toc d0 phdn dng
T: nhiét do tuyét doi

a, b1a cdc hing so

28
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a=-E*/R
b=InA
Trong do:
= E*: ndng lugng hoat hda ciia phan tng
= R: hiing sO khi
= A: thira sO trudc lily thira hay thira sO Arrhenius.
» Phuong trinh Arrhenius c6 dang:

*

E
Nk~ —" T1In A

RT
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3.3 Anh hudng cuia chat xtc tac

> Chdt xiic tdc 1a chat l1am tang tdc d0 phdn Ung
hoic gdy nén phin ¢ng n€u vé mit nguyén tic
phdn ¢ng c6 thé x4y ra.

> Chdt e ché 1a chat lam cho t6c d0 phdn dng
cham lai.

Vi du: glyxerin 1a chit dc ché cda phdn ng oxy

hda natri sunfit thanh natri sunfat.

30
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3.3 Anh hudng cua chat xtc tac

Cac dic diém cua chat xuc tac
» Luong chit xdc tdc dung it hon chat phdn ng rat
nhiéu lan.
= Chat xic tdc khong thay doi vé lugng cling nhu vé
thinh phan va tinh chit héa hoc sau phan tng (vé 1y
thuy€t).
= M0Oi chit xidc tdc thudng chi ¢6 tdc dung doi véi

moOt phan tng nhat dinh.

31
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Co ché tac dung cta xuc tac

Tac dung cua xtc tac la lam giam nidng lugng hoat
héa ctia phdn ¢ng bing cdch thay ddi co ché phin
ung.

Vi du: M6t phan tng c6 niang lugng hoat héa E* = 167,2
kJ/mol, dudc ti€n hanh & 500K. Khi dua xic tic vao hé
ning lugng hoat hda gidm xudng con 125,4 kJ/mol. Vay toc

dd clia phdn G¢ng ting 1én bao nhiéu 1an?

~ (DPS:23.279 lan)
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THANK YOU!
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