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9.1. Khai niém ve dong hoa hoc

|
- Phan Ung sau co AGY%., am hon phan Ung dau,
nhung phan Ung dau lai co kha nang xay ra ngay
¢ nhiét d6 thudng, con phan Ung sau chi xay ra
khi cé xuc tac hoac nhiét d6 cao.

Pong hoa hoc = nghién clu vé toc do6 cua mot

qua trinh hoéa hoc vdi cac yéu td6 anh hudng nhu
ban chat chat phan Ung, nhiét do, xuc tac, ...
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9.2. Toc do phan ung héa hoc

|
9.2.1. Khai niém co ban vé phan ung hoa hoc

Phan ung don gian va phan ung phuc tap:

Phan Ung don gian la phan Ung xay ra qua mot giai
doan.

NO + O; = NO, + O,

Phan U'ng phuc tap la phan i’ng gom nhiéu giai doan.
N,O: = N,O; + O,
N,O: + N,O; = 4NO,

> 2N,0: = 4NO, + O,
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Tac dung co ban, co ché phan ung hoa hoc va
phan tu so:

MoOi giai doan dién ra trong qud trinh phan ('ng hda hoc goi
la moét tac dung co ban.

Tap hop cac tac dung cd ban xay ra trong mot phan &ng hoa
hoc goi la co ché phan ung. B6i v8i cac phan 'ng phuc tap,
toc d6 phan Ung dudc xac dinh dua trén toc do cua giai doan
Xay ra cham nhat = goi la tac dung co ban quyét dinh téc
do.

SO phan td, nguyén tu, ion tham gia vao moét tac dung co
ban cua phan Ung hda hoc goi la phan tu s6 - phan Ung
don phan tu, luéng phan tu, ...
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|
9.2.2. Téc dbé phén Ung va biéu thic téc db p/ing

Toc do phan ung hoa hoc la s6 tac dung cd ban
cua no dién ra trong mot don vi thoi gian va mot
don vi thé tich (ddi véi phan ng ddng thé) hoac
trong mot don vi thdi gian va trén mot don vi bé
mat phan chia cac pha (d6i v8i phan (’ng di thé).

Pé dac trung cho t8c dd phan (ng, ngudi ta
thuong dung nhirng dai lugng ty 1€ vai sO tac dung
cd ban nhu téc d6 thay doi nong d6, mau sac, ...
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T6c dd phan ng thay doi theo néng d6:
aA + bB =cC + dD

_ A A

V:—i CA:—|—£ CD
a AT d AT

V:—i-dCA:—Fi-dCD
a df d d?
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Biéu thirc téc d6 phan Ung va bac phan Ung:
v=kC,™Cg"
v: téc db phan ung tuc thoi.

k: hdng s6 téc d6 phan ung, chi phu thubéc nhiét dé va
ban chat chat phan ung.

C: nbng db cac chat phan ung.
m, n: bac phan ung theo A, B.
m+n: b&c phan ung téng céng = phan Ung bac 1, béc 2,
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|
9.2.3. Cac ly thuyét co so cua dong hoa hoc
9.2.3.1. Thuyét va cham hoat dong

Diéu kién tién quyét dé phan Ung xay ra la cac
tieu phan cac chat phan Ung phai va cham hiéu
qua vdi nhau. Va cham hiéu qua dat dudc khi:

e Cac ti€éu phan va cham c6 nédng ludng I8n hon hay bang
nang ludgng hoat hda E* (yéu t6 nang lugng).

e Céc ti€u phan va cham cé su dinh hudng khdng gian
thuan Igi khi va cham (y€u t6 hinh hoc).
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Su phu thub6c clia hang s6 téc do phan Ung vao
cac yéu t6 nang lugng va hinh hoc:

k = Ae ©

vGi: E*: nang ludng hoat hda; A: thua s6 trudc Iy thua, dac
trung cho su anh hudng cua dinh hudng khong gian thuan Igi
khi va cham gilra cac tiéu phan chat phan Ung.

Su phu thudc cua hang s6 téc d6 phan Ung theo
nhiét do:
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90.2.3.2. Thuyét phuc chat hoat dong hay trang
thai chuyén tiép

Trong qua trinh tuong tac, cdc phan (ng sé dién ra
qua giai doan tao thanh hgp chat trung gian hoat
dong khong bén, goi la phuc chat hoat dong, ma
sau d6 sé phan hdy tao thanh san phdm > nang
luong hoat hda 1a ndng lugng can thiét dé chuyén
cac chat phan Ung sang trang thai phuc chat hoat
dong.
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9.3. Cac yéu to anh hudong dén toc do phan ung

|
9.3.1. Nong db chat phan ung
Dinh luat tac dung khoéi luong: Trong hé dong
thé, d nhiét do0 khong do6i, toc d6 phan Ung ty Ié
vOi tich sO nong d6 cac chat phan Ung vdi sO mu
bang hé s6 hgp thuc cua chung trong ptpu.

e TOc d0 phan Ung giam dan theo thdi gian phan Ung.

e Dinh Iudt chi dang ddi véi phan Ung dong thé daon gian.

e D&i vdi phan Ung di thé, ngodai yéu té ndng dd, tdc do
phan Ung con chiu anh hudng cua qua trinh chuyén chat
va bé mat tiép xuc pha noi xay ra phan Ung.
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9.3.2. Nhiét do

Quy tac Van t’Hoff: khi tdng nhiét dd 1&n 10° thi
toc do phan Ung tang lén khoang 2-4 lan.
k

t+10 :2+4
k

t

7/:

Phuong trinh Arrhenius:

-
E e

nk = —TInhA~ k™ Ae §
RT
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9.3.3. Chat xuc tac

e Chat xuc tac la nhitng chat lam tang toc d6 phan
Ung do tham gia vao tuong tac hda hoc vdi cac
chat phan Ung & giai doan trung gian, nhung sau
phan Ung no dudc phuc hoi va gilr nguyén ve
luong, thanh phan va tinh chat hoa hoc.

e Nhifng chat khi dua vao hé phan ung thi toc do
phan Ung cham lai goi la chat Uc ché.
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Tinh chat cua chat xuc tac:

e Lugng chat xuc tac s dung nho hdn lugng chat phan
Ung rat nhiéu.

e Chat xuc tac khdng thay déi vé lugng, thanh phén va
tinh chat hdéa hoc sau phan &ng. Tuy nhién, trong thuc
té€, sau mot thdi gian s dung, xuc tac sé dugc thay
mdi do bi bién tinh.

e Chat xuc tac coé tinh chon loc: chon loc dbi v&i nguyén
liéu — san pham - trang thai trung gian.

e Chat xUc tac khéng lam thay dbéi cac tinh chat nhiét
dong cua hé phan Ung.
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Co ché tac dung cua chat xuc tac: lam giam
nang luong hoat hdéa cua phan ng bang cach
thay doi co ché phan uUng.

e Qua trinh xuc tac déng thé > chéat xuc tac két hgp vai
chat phan Ung tao phuc chat hoat dong trung gian

mai.

e Phan Ung day chuyén - chat xuc tac cung cap goc tu
do.

e Qua trinh xUc tac dj thé > bé mat chat xuc tac hép phu
chat phan Udng > phan Ung xay ra trén bé mat chat

XUC
—tac, tainhiing trung tam hoatdong.
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