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CHUONG V

DONG HOA HOC

Dbong hod hoc nghién ctru toc dd cia cac phan rng hoa hoc va céc yéu to anh hudng
dén tdéc do nhu: nong dg, nhiét dJ, chat xuc tac ... Tur dé cho phép tim hiéu vé co ché cua céac
phan ung hoa hoc.

I. Mt s6 khai niém
1. Téc dg phan img
Pé biéu thi mtrc dd nhanh hay cham ctia mot phan trng nguoi ta dung khai ni¢m tdc do
phan ung.
Téc d6 cua mot phan tng hoa hoc duge biéu thi bang bién thién ndng do cua chat
tham gia phan ing hay san pham ctia phan tng trong mot don vi thoi gian.
Vi du:
Xétphantng A+B - C+D
Néu phan tng thyc hién & nhiét do va thé tich khong doi, tai cac diém t; va t,, ta lay
nong d¢ chat A tuong Ung la C, va C, thi toc do trung binh clia cidc phan Ung trén trong
khoang thoi gian (t; -t;) 1a:
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Vi néng dd cua cac chat biép ddi lién tuc, n}%n dé chinh xé4c hon nguoi ta su dung tde
do tirc thoi cua phan tng (nghia 1a tdc do tai thoi diém t x4c dinh).
Luc d6 tdc do tirc thoi clia phan tmg duge tinh bang dao ham bac nhét ctia nong do
theo thoi gian.
dC
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9 O day péu Cla nér}g do chat tham gia phan (mg ta phai dat thém diu trir, néu C 13 ndng d6
san pham thi lay dau (+) dé€ dam bao toc do phan g 1a mot dai luong luon luon duong.
2. Phan wng don gian va phan wng phuec tap
- Phan ung don gian: 1a phan tmg chi dién ra qua mot giai doan.
Vi du:
H, +1, - 2HI
NO + 05 - NO, + 0O,
- Phan tng phtc tap: 1 phan tng xay ra qua nhiéu giai doan
Vi du:
2N,Os5 —» 4NO, + O,
1a phan tmg phtc tap vi gdm 2 giai doan ndi tiép nhau:
N.Os - N,O; +0, (giai doan 1)
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N,O; + N,Os  — 4NO, (giai doan 2)
3. Phdn tir $6 va bdc phan irng
Pé tim ra cac qui luat chung vé téc do phan tng, ngudi ta phan loai phan (mg dwa theo
bac va phan tr so.
* Phan tir s0
La sd tiéu phan (phan tir, nguyén tur hay ion) dong thoi twong tac v6i nhau trong mot
giai doan cua phan Ung. Vi vy phan tir s6 1a mot s6 nguyén.
Vi du:
CH;-N=N-CH; - CH;-CH;+N,
tham gia vao twong tac chi c6 mot phan tir. Vi vay phan tr sé 1a mot va duoc goi 1a
phan ung don phan tir.
Néu sy twong tac xay ra khi c¢6 sy tham gia ctia 2,3 phén tir thi dugc goi la phan tng
ludng phan tur, tam phan tu.
Vi du:
H, + I, = 2HI (phan tng ludng phan tir)
2NO + H, = N,O + H,O (phan tng tam phan tir)

Phan tng 4 phan ttr tr¢ 1én thuong khong gap trong thuc té vi mudn co6 xac phan ung
cac phan tr phai va cham nhau va xac suat va cham cua 4 phén tir tro 1én thuong rat hiém nén
dai da s6 phan iing hoa hoc 1a don hodc ludng phan tu.

* Bac phan ung
Bac phan tng la téng cac sb mil cua ndng do viét trong ,biél:l thire cua dinh ludt tac
dung khoi lugng ctia mot phuong trinh dong hoc thuc nghiém (yéu to ndng do thuc su quyét
dinh toc do ctia mot phan ng).
Vi du:
O, +2H, O 2H,0
1a phan tng bac 3 nhu vay bac phan tmg c6 thé 1a sé nguyén nhung ciing c6 thé 13 phan

*Chu y:

D6i voi phan mg don gian, bac phan tmg tring véi phan tir so, d(‘)i’ vo1 phan ng phire
tap bac phan ung dugc xac dinh du;t trén giai doan nao xay ra cham nhat, Iuc do c6 thé bac
phan ung khong trung véi phan tir s6 cua phan ung.

Vi du:
2N,0s - 4NO, + O,
1a phan g bac 1 mic du co phan tir s6 1a 2 vi bac phan tmg niy duoc xac dinh dua vao
giai doan 1 1a giai doan xdy ra cham hon.
N.Os - N,O; + O,
Ngoai ra khi nong do cua cac chat rat khac nhau thi bac cta ching ciing khong tring
vo1 hé so ty lugng cua cac chat phan ung.
Vi du: phan tng thuy phan duong saccoza

CH»O0; + H, O - CeHi,06 + CeHi204
(gluco) (Fructo)
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1a phan mg bac 1 vi lugng nudce thuy phén rat 16n, nén anh huéng cua nude dén qua
trinh hau nhu khong d6i nén khong can chua y dén.
4. Phdn vmg dong thé va phan ing di thé
* Phan Gmg ddng thé: 1a phan tng xay ra trong hé dong thé.
Vi du:
Nog + 3Hagg — 2NH;
* Phan Gmg di thé: 1a phan ng xay ra trong hé di thé.
CotHOm - COw + Hagy
Phan {mg di thé xay ra phirc tap luén phan tmg dong ‘Ehé vi ngoai qua trinh chuyén hoa
hoc con phai tinh dén qua trinh chuyén vat thé dén bién gidi tiép xuc gitra hai pha va nguoc lai.

II. Cac yéu to anh hwéng dén téc dd phan ving
1. Anh huong ciia nong dé dén toc dé phan img
1.1. Pinh luat tac dung khdi lugng

Mot phan tmg hoa hoc mudn xay ra, cac chat tham gia phan ung va cham nhau, nhiing
va cham dan dén xay ra phan tng goi la cac va cham c6 hiu qua. Khi ndng d6 cac chat ting,
s6 va cham c6 hiéu qua ciling ting dan nén phan mg xay ra nhanh hon.

i 1867 Gulberg va Waager da dua dinh ludt tic dung khéi lwong nén anh hudéng cia
nong do dén toc do cua phan trng cé ndi dung sau:

"O nhiét do xé<~: dir}h, tbc do pbén ung ty 1@ thuan véi tich sb népg dd cua cac chat
tham gia phan Ung, moi nong dd c6 so mi la h¢ so ty lugng cua cac chat d6 trong phuong
trinh phan tng".

Vi du:

Véi phan tGng tong quat: aA +bB - ¢C +dD

Theo dinh luat nay ta cé: v= kC%C} hay v =[A]*[B]°

(Biéu thuc nay 1a phuong trinh dong hoc ctia phan ting trén).

Trong do:

-k: héng s6 toc do, nd phu thudc vao ban chét cua chit phéan trng va nhiét do.

- Ca, Cy: ndng d6 ctia cac chat tham gia phan tng tinh theo don vi mol/l

- Néu C, = Cy =1 thi ltic d6 v = k Iic nay k duoc goi 13 vén tdc riéng ciia phan ng.

*Chu y:
- Poi vO1 phan Gmg phuc tap, bac cua phan img duoc xac dinh dya vao giai doan nao
xay ra cham nhat do d6 v ctiia phan ting s€ dugc xac dinh bang v cua giai doan cham nhat.
Nghia la:
v=Kk[A]"[B]"
~ Cac luy thura m, n s& dugc xac dinh bang con duong thuc nghiém cho giai doan chdm
nhat, con trong trudng hgp phan g don gian thi né trung voi hé s6 va b cua [A] va [B] trong
phuong trinh phan ung.
D4i voi phan tmg thuan nghich: aA + bB JFeC + dD

Tbc do phan ung tai 1 thoi diém nhét dinh béng hiéu sb cac tdc do cua phan tng thuan
nghich.



