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NHUNG PINH LUAT CO BAN CUA CONG NGHE HOA HQC

I. Mt s6 khai niém va dinh nghia:

1. Ning suét: Nang suat thiét bi, phan xuong hay nha may, ... 1a s lwong san
pham tao ra (hay nguyén lidu ché bién) trén mot don vi thoi gian.

Néu G Ia trong lugng, Vs la thé tich (san pham hay nguyén liéu), < 1a thoi gian thi
nang suat P bang :

P= & hay P = vs
T T
P c6 thé tinh bang T/s, kg/h, m¥s, ...

2. Cong suit: Q la nang suat téi da co thé dat duoc cuong do 1am viéc | cua thiét
bi & nang suat cua thiét bi tinh cho don vi caa mot dai lugng dic trung (thé tich, dién
tich, kich thudc, ...).

Vi du néu V 1 thé tich cua thiét bj thi c6 thé biéu dién cuong do bang:

P G

! V  xV

I ¢6 thé tinh bang T/h.m%, m®h.m? (theo dién tich cua thiét bi).

3. Tiéu phi: Nguyén liéu, nuoc, nang leong, ... 1a lugng nguyén liéu, nudc, nang
lwong, ... tiéu hao dé tao ra don vi san pham.

Vi du Tnguyén liéu/Tsan pham; m® nuae/T; kwh/m®

4. P chuyén hoa: Do chuyén hoa nguyén liéu A (tac chat) 1a ty 1¢ gitra luong tac
chat A d4 chuyén hoa va lugng ban dau. O thoi diém 1, V 1a thé tich cua hé thong tac
dung, Ga la trong lugng chat A, Ca 12 ndng do cua chat A va Xa la do chuyén hoa caa
chat A.

- O thai diém ban dau t, = 0, cac dai lwgng trén c6 tri sé twong tng Vo, Gao, Cao
va Xao-

- O thoi diém 11 chat A d4 chuyén hoé hoan toan thi cac tri s6 twong ung 1a Vi,
Ga1, Ca1 va Xar= 1.

Néu c6 nhiéu tac chit A, B, C, ... thi mdi chit cd d chuyén hoé cua minh Xa, X,

Xe, o
Theo dinh nghia & thoi diém t, &6 chuyén hoa Ia:
XA:M hay X :GO_G (1)
GAO o]
. ‘ \ G, -
Neu tinh theo phan tram thi X% =100x s
Tur (1) ta co: G=G,(1-X) (2
Chia 2 vé cho V, ta c6: E:&(1—X)
VO VO
vi S_c =8 _ca-x)
VO VO
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- Néu he théng la chét long hay dung dich (thé tich V thay doi khong dang ké),
hay la khi ma tong thé tich khdng thay doi trong qua trinh chuyén hoa thi:

© _S_cvac-ca-x) @A)
—_— = V = —
vV, V °
- Néu trong chuyén hod thé tich thay ddi va V = yV, thi:

6_G Gy y
ViooN, W

hay c=Sea-x) )

e

Nhung y bién déi theo thoi gian t© nén dung khong tién. Ngudi ta ding khai niém
do6 thay ddi twong d6i B cua thé tich hé khi chuyén hoa d& hoan toan (X=1):
V, -V, V,

= =_1
IB VO VO
= V,=V,1+ )
Vi du trong qua trinh: 2H; + O, =2H,0
) 2 1
Ta co: =2 1=-=
d 3 3

5. Hiu suat san pham: Hiéu suat san pham thu duoc ¢s 1a ty I¢ giita leong san
pham thuc té thu dugc Gs va luong toi da thu dugc Gmax (N€u chuyén hoa hoan toan):

G,
¢s - Gmax (%)
ciing c6 thé biéu dién s qua lwong tac chat (nguyén liéu)
¢ _ GAo _GA
) G

Nhu vay ds= Xa: hiéu suat san pham bang dé chuyén hoé caa nguyén liéu.
Néu phan ung thuan nghich thi ¢s khong thé nao dat dén ¢max dugcma cao nhat la
lic dat can bang ¢ s va luc do:

*

G .
¢smax == = XA

Gsmax
~ ¢s lahiéu suat can bang hay higu suat Iy thuyét. Boi khi st dung khai nigm higu
suat so vai ly thuyét:
G
GS
Gs Gsmax ¢s XA

(DS = X ™ = = <
Gsmax GS ¢smax X A
6. Toc dd qua trinh: Toc do cua qua trinh biéu din qua luong san pham chinh S
thu dugc hay luong nguyén liéu chinh A tiéu hao trong mét don vi thoi gian.
dG, dG,
u= hay u=-
dr dr

Ciing 6 thé biéu dién qua cac dai lrong iy nhung trong don vi thé tich

S

*

Ps =
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V dr Y V dr
Néu thé tich caa hé théng khdng doi c6 thé bidu dién qua nong do vi % =C

,_lde, 1dG,

u=
T

7. Chi phi co' ban cho don vi cong suit:
Néu K 1a chi phl co ban cho ca thiét bi (hay phan xuéng), vi du tinh bang dong va
Q la cong suat caa thiét bi tinh bang T/nam thi chi phi co ban cho don vi cong suét la:

rR=K

Q
* Néu cong suat thay doi, thuc té cho thay:
R = aQ?*

a: 1a hé s6 phu thudc vao tinh chét cua san xuat

Néu so sanh 2 hé thdng véi cdng suat Q; va Q, vai Q, = 2Q; thi:

& aQ_O4 — (le

R, aQ_M Q.

Nghia la cdng suat tang Ién 2 1an thi chi phoi co ban cho mét don vi cong suat chi
con 76% hay giam di 24%.

* Néu S la gia thanh san pham tinh theo don vi (vi du dong/T) thi:

S=mQ"
m, n: 1ahé s6, van =-0.2 - -0.3
So sanh 2 cong suat Q; va Q, véi Q. = 2Q; va liy n = -0.2 ta c6:
-0.2

S_z mQ, - (2Q1)70.2 —0.87

S; mQp Q

Nghia Ia néu cong suat tang 1én 2 lan thi gia thanh san pham giam di 13%.

I1. Can bang trong c&c qué trinh cong nghé:

1. Nguyén ly Le Chatelier:

Pa sé cac phan ung thuc hién trong CNHH [ cac phan tng thuan nghich. Céc
phan (g nay déu dan dén trang thai can bang.

Trong cé4c diéu kién c6 anh huang dén trang thai can bang thi sy thay doi nhiét do,
&p suat, ndng do cac chat tham gia phan ng c6 vai trd quan trong hon ca. Cac yéu tb nay
tac dong dén trang thai can bang theo nguyén Iy Le Chatelier:

Mot hé & trang thai can bang bén, néu chui mot tac dong tir bén ngoai 1am thay
d6i mot trong cac yéu té quyét dinh dén vi tri can bang thi trong hé s& xay ra mot qué
trinh theo chiéu 1am giam anh huong cua tac dong dé.

Tir d6 suy ra:

* Khi tang nhiét ¢ cua hdn hop cac chat phan ¢ng thi can bang s& chuyén dich
theo chiéu phan ung thu nhiét, tic ha nhiét do cua hdn hop céc chat phan ung.

* Khi tang &p suit can bang chuyén dich theo chiéu giam thé tich cua hdn hop.

* Khi ting ndng do cua maot trong cac chat phan tng thi can bang chuyén dich
theo chiéu giam ndng d6 caa né.

2. Hang sb can biang caa phan &ng hoéa hoc:

a/ Hang s6 can bang:

) =0.76 = R, =0.76R;

http://hhud.tvu.edu.vn



_*/ Phan g thuan nghich: aA+bB<rR+sS+Q
Téc do phan ting thuan: Uy = k;CA*Cg"
Toc do phan tng nghich: Uz = koCr'Cs’

ki, ko: hang sb téc do phu thudc vao nhiét do.
. , k, C.C
Néu u; = us ta co: =R 2K, (1)
k, C.Cq
(dau * c6 nghia la trj s & trang thai can bang)
Kc:hang so can bang i
*/ Néu tinh thanh phan theo phan mol N
NA+NB+NR+Ns:1thi:
B N ;I‘ N;S
N T *a *|
r 2 r r 1 N A N Bb
*/ Néu la khi thi cé thé lay ap suat phan P, ’
Pa + Pg + Pr + Ps = P (4p suat chung) thi:

(2)

Y 3)
A B
*/ So sanh c4c tri s6 cua K
Kp = Ko(RT)™" (4)
Ky = KyPA" (5)

Vi An=(r+s)-(a+h)

b/ Y nghia ciia tri sé hiang s6 can bang:

*/ Ta thay K ting thi tir s6 ting so voi mau sd, nghia 1a ndng do san pham tang

Ién. K danh gia do sau cua phan tng hod hoc, dd chuyén hoa cua tac chat.

*[ k1, ko phu thudc nhiét @o nén K cting phu thudc vao nhiét do.

*/ Mbi lién hé gitra K va d6 chuyén hoa can bang X = a

Vi du: aA+bB < rR +sS

DPua vé 1mol A A+ b/aB < r/aR + s/aS
Nong do cac chat dau Ca , Cg, Cr, Cs , néu d6 chuyén hoa 1a o thi 4 c6 Cac. mol A tac
dung Caob/a molo B dé tao thanh Caar/a mol R va Caas/a mol S, va luc d6 ndng do6 cac
chét 12 Ca(1-a); Cg - Caalb/a; Cr + Caar/a; Cs + Caar/a, nhu vay:

(Cq + ;CAa)r (Cq + ZCAa)S
K —

c

: 2 ©)
(Cr—(-a))*(Cq "'ECAQ)b

Tuwong tu ta tinh duoc Ky, Kp phu thuéc vao a.
*/ K ¢6 thé tim tryc tiép & $6 tay hod Iy; ciing c6 thé tinh K tir AH d6 bién doi
entapi & dieu kién chuan (latm, 298°K) theo phuong trinh Van't Hoff:

dinK
dT RT
In K, = —ﬂ+ B
RT

R: hdng s6 khi (R = 1.987 cal/mol.°C); AH (cal/mol)
I11. Toc dé phan @ng va vai tro ciaa no doi veoi cac qua trinh cong nghé:
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Cong thirc chung cua téc do la: u = kxFxAC

Néu hé dong thé thi: u = kxAC
k: hé s6 toc do; F: bé mat tiép xtc pha; AC: dong lec qué trinh.

1. Hé sb toc dé k: khdng chi phu thudc tinh chat hoé hoc cua tac chat ma con phu
thudc ca tinh chét vat Iy caa chling, cau tao thiét bi, tc do cac dong va do khuay tron cac
chat trong mdi truong dong thé.

k 12 hop thanh cuaa cac hang s6 toc do thuan ki, nghich ka, phu K'p, K"y ... va cua
cac hé sd khuyéch tan cac chat dau (tc chat) vao ving phan tng D1, Dy, ... va cac chat
cudi (san pham) ra ngoai vuing phan tng D'y, D', ...

k= f(kl, kz, k'p, k"p . D1, D2, . Dll, Dlz, )

Ngoai ra k con phu thudc vao thdng sé ciu tao thiét bi va ché do 1am viéc cua
thiét bi. Vi vay, can xem xét dai lwong ndo co ban c6 anh huong dén k va bo qua cac dai
lwong khdng co ban. Pai luong co ban 1a dai lugng ting vao qua trinh chinh, c6 tri s6 nho
nhat va do d6, 1am cham qua trinh chinh.

Vi du: - Khuay tron tot nén bo qua hé sé khudy tan (dong thé)

- Phan tng maot chiéu va phan @ng phu khéng dang ké thi k = k;
- Qua trinh dj thé thi khuyéch tan han ché toc do
. i k= (Dl, Dz, N Dll, Dlz, )

2. Bé mat tiép xuc pha F:

- Néu khuay manh hé di thé thi F = tdng bé mat cac phan ta niang hon (hat rin
trong h¢ K-R, R-L; giot long trong hé¢ K-L, L-L, ...)

- Néu dung cot dém thi F = téng bé mat cac dém.

Cha y: Trong cac hé K-L, L-L néu rdi loan manh thi xac dinh F rat kho vi cac pha xam
nhap dudi dang dong rdi, bong bong, bot, giot, mang, ..., ltc d6 lay F bang mot dai lugng
qui udc Fq (vi du bang tiét dign thiét bi, bang bé mat tat ca cac ngan, tong bé mat dém, ..)

3. Pong luc AC: dong luc cua qué trinh hoa hoc 1a hiéu sb caa nong do6 C. Néu
qua trinh & pha khi thi dong luc 12 AP (hiéu s cua ap suat)

Vi du: * Qua trinh dong thé:

+) Phan &g mét chiéu: aA +bB — R +sS

u=kCa’Cs” = AC =Ca'Cg"
+) Phan ng thuan nghich:  u=Kk(Ca - Ca)*Cg - Cg')"
=  AC=(Ca-Ca)YCs-Cg)"

hoac u= k1CAaCBb - szRrCsS
ACl = CAaCBb
ACZ = CRrCSS

= u= klAcl - szCz
* Qué trinh di thé:

+) Hap thy hay ngung hoi: AC=C-C’

C: nong do (hay ap suat phan) tac thoi (thuc) ¢ pha cho chuyén (khi) cua chat
dugc chuyen (Khi dugc hap thy hay hoi duoc ngung).

C': ndng do 4y ltc can bang no 1a ap suit hoi bao hoa cua chat duoc chuyén trén
bé mat dung dich hap thy hay chat long ngung.

+) Nha hay béc hoi: AC=C"'-C
IV. Céc bién phap dé ting téc do cia qua trinh cong nghé:

Nguoi ta tang toc do bang cach tac dong dén cac sb hang cua toc do u

1. Tang déng luc AC cuaa qua trinh:
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a/ Tang ndng dd caa tac chat: Nghia Ia 1am cho nguyén liéu bot tap chat
di. Tang nong do tc 1am tang toc do, bot dugc thé tich thiét bi, chi phi van chuyén,
khudy tron, nhiét mat mat cho tap chat. Ngoai ra, con giam dwoc cac phan ¢ng phu.
Trong thuc té cac bién phéap ting nong do cua cac chat tham gia phan wng trong
nguyén liéu ban dau phu thugc vao trang thai tap hop cua ching.
+) Ddi véi dung dich nguoi ta ting nong do bing cach ding nhitng dung moi
thich hop, hozc 1am bay hoi hoic két tinh dung moi.
+) Di véi chat khi thi dung bién phap nén dé tang ndng do, hoic dung bién phap
hap thy, hip phu céc chat khi tham gia phan tng ¢ ndng do thap dé tach ching khoi cac
chat tro.
Trong thuc té nguoi ta thudng cho du cac chét r& tién dé ting cao téc do phan
ng. Tuy nhién, viéc ting nong do tac chat khdng phai bao gio ciing ¢ loi. DI Vi
nhitng phan &ng c6 téc dd qua nhanh, ¢6 tinh chat tic thoi thi c6 thé dem lai hau qua
khong tot (nd, chay). Do vay, can phai giam nong do tac chat (dé 1am cham téc do phan
ng) bang céach pha thém khi tro hozc cho vao ting leong nho.
b/ Piéu chinh &p suit P (cha yéu anh huong dén pha khi)
Déi véi khi ting ap suit cé nghia la ting ndng do. Nong do khi ty 1é véi ap suat
phan, nén co thé thay Ca bang Pa va dong luc AC bang AP.
+) Qué trinh mat chiéu hay qua trinh thuan nghich & xa can bing & pha khi:
- DBdi vai phan tng hoa hoc & pha khi: aA+DbB —>rR+sS
U=kPa%Pg’ VA AP = Pp*Pg"
Néu Na, Ng 1a phan mol cua A va B trong pha khi, P 12 4p suat chung thi:
PA = NAP, PB = NBP
u = k(NaP)*(NsP)" = kPAPs"P*™  4u n>1
Pit kPA’Pg” = B va a + b = n (bac phan tng) n=1
u=pP"

n<l

»P
Ll

Nhu vay P tang thi u tang va n cang cao thi anh huong cang4yn
- Pbi voi quéa trinh chuyén khéi khi vao long hay ran (hap thu, hip phy, ngung

hoi) thi:
u=k.F.AP
Vi & xa can bang nén c6 thé bo P” trong AP=P-P”
= u=kF.P

Téc do ti 16 vé6i &p suat, vi vay, tang P dé tang tbc do hap thu hay ngung hoi.
- i vai qué trinh nha khi hay boc hoi thi nguoc lai. Nguoi ta dung chan khong.
+) Qua trinh mgt chiéu hay qua trinh thuan nghich & pha khi gan can bing
(P" hay C” khong bo qua): ) X,
- Boi véi phan ung hoa hoc:  AP=(Pa-Pa )(Ps-Ps )
Néu P ting thi Pa, Pg tang vi AP tang va tbc do cua qua trinh

tang . 1
1. Néu phan ung lam giam thé tich (An<0) thi P tang /_2\
lam x tang (Le Chatelier). Truong hop nay P tang rd rang cé \
D
op

loi cho ca téc do, hiéu suat. Ngoai ra P tang thi thé tich hé

» P
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thdng giam dan dén duong kinh dng giam. Nhu vay, bét dwoc Sw phu thudc x vao P
cho
vat liéu, giam xay dung. Tuy nhién, khong nén ting 4p suit  phan ng khong thuin
qua cao vi yeu cau vé thanh ong thiét bi, ton nang luong nén, nghlch (x hiéu suit san
.. Hop Ii nhat &p suét tir 100 dén vai tram atm. pham). 1. An<0; 2. An>0
2. Neu thé tich ting (An>0) truong hop xa can bang thi co loi VI P tang thi x tang,
nhung dén gan can bang X cang tang cham va dén gia tri Xmax & Pop roi giam di. POP tr 1
dén vai atm tuy tinh chat cua phan g, bac phan tng n va do chuyén hod mong mudn.
- Béi véi quéa trinh chuyén khéi (di thé)
1. Truong hop hap thu khi (hay ngung hoi):
AP = P - P", P tang thi AP ting = u tang: tang hip thu (Le Chatelier). Vi vay, P
cao ¢o loi.
2. Truong hop nhi (hay boc hoi) thi can giam P.
- Déi véi long anh huong P dén u nho, nén phai can P I6n. Nhung P 16n anh
huong dén do nhét va qua trinh chuyén tir dong hoc sang khuyéch tan.
Vi du: Polime hoa etylen & 2000atm chuyén tir K—»L—R.
- DB6i vai ran thi &p suit siéu cao mai ¢6 tac dung.
Vi du: Cacbon hoa tan trong kim loai chay & 2400°C chi chuyén thanh kim cuong
& &p suat 100000atm.
¢/ Piéu chinh nhiét do dé ting dong luc ciaa quéa trinh chuyén khéi:
(chur khéng phai cho phan tng hoé hoc)
+) Trong hip thy, ngung hoi: AC=C-C"
C” &p suét hoi bdo hoa trén dung dich, tang 1én néu nhiét do ting. Néu nhiét o giam thi
C’ giam = AC ting = u tang.
+) Truong hop nhé, béc hoi thi nguoc lai: AC = C™ - C. Ngudi ta tang nhiét do dé
tang téc do cua qua trinh.
d/ Pwa san pham ra khéi hé théng tac dung:
+) u=Kk;ACs - kobAC, = kchaCBb - szRrCSS
Pua san pham ra thi Cg, Cs giam di (hay triét tiéu), AC, giam va toc do phan ung ting
Ién.
+) Qua trinh chuyén khi:
1. Néu hip thu AC = C - C". Bua san phiam (chit dwoc hép thu) ra khoi hé
thdng tuc 1a 1am giam ndng d6 & long di, do d6 C” giam = AC tang = u tang.
2. Néu qua trinh nha AC = C"- C. Pua chét duoc nhi ra khoi hé thng tuc
1a 1am giam ndng do ¢ pha khi, nho d6 AC ting = u ting.
2. Tang hé sé téc dé caa qua trinh khi:
a/ Tang nhiét do:
+) Nhiét do anh huong dén toc do phan tng:

Theo Arrhe'nius: k = ke ®RT
d;k - £ sosigk=- =
RT RT

k: hang s6 toc d phan tng
E: nang luong hoat hoa (J/mol)
R: hing sb khi Ii twong (R=8.3146 J/mol.°K)
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Trong thuc té cdng nghiép, nguoi ta nhan thay khi tang nhiét d6 phan ung Ién
10°C (trong pham vi nhiét @6 tir 100-400°C) va ning luong hoat hod khoang 63-
125kJ/mol thi téc do cua phan tng hoa hoc tang tir 2 - 4 1an, tham chi gap 10 lan.

Can chd y 1a tang nhiét do 1am tang tdc d6 phan ung thuan, phan ang nghich va ca
phan tng phu. Diéu nay 1am ha d6 chon loc caa san pham chinh. Vi vay rét can than
trong viéc sir dung bién phap tang nhiét do.

+) Bdi véi khuyéch tan:

Anh huang cua nhiét d6 it hon nhiéu. Khi tang nhiét do 1én 100C thi van téc
khuyéch tan chi ting khoang 1.1 - 1.3 1an. Su phu thudc cua hé sb khuyéch tan vao nhiét
d6 tuan theo cdng thurc twong tu nhu phuong trinh Arrhe'nius:

dinD E,

“dT  RT
D: hé s6 khuyéch tan
Ep: nang luong hoat hoé caa qué trinh khuyéch tan.

* Gi¢i han caa viéc tang nhiét do:

1. i véi phan wng thuan nghich phét nhiét, taing nhiét do 1am chuyén dich can
bang theo chiéu nghich, nghia I1a 1am giam do chuyén hoa. Con d6i véi phan ¢ng thuan
nghich thu nhiét thi d6 chuyén hoé khong giam khi ting nhiét do, nhung hiéu qua ngay
cang giam vi toc do ting cham hon & nhiét d6 cao.

2. Trong nhiéu qué trinh hitu co, viéc tang nhiét d6 = tang phan tng phu = ton
that chat va lam giam hiéu suat san pham chinh (vi du tng hop reou metanol).

3. Téc chat ¢ thé bi phan huy hay bi dwa ra ngoai viing phan ang (vi du béc hoi).

4. Céc hat tac chit ran hay xdc tac c6 thé chay ra, dinh véi nhau (thiéu két) 1am
cho bé mit tiép xuc giam (vi du t>>9000C thi xay ra hién tugng két khdi quing S khi diéu
ché H,SO4 1am giam bé mat phan tng va giam do khuyéch tan oxy = u giam).

5.Y&u cau chiu nhiét do cua vat liéu phai cao (tc bén an mon va chiu nhiét).

b/ Dung xuc tac:

Tang nhiét d6 c6 nhiéu han ché nén ngudi ta dung xuc tac dé ting toc o phan
rng ma khéng c6 nhugc diém cua viéc tang nhiét do.

Xdc tac 1am ting manh k = u ting ma khong anh huang dén khuyéch tan, khdng
thay d6i can bang (chi lam chdng dat can bang), lai co tac dung chon loc, chi lam nhanh
phna tng mong muon. Tuy nhién, xUc tac c6 nhiing han ché vi c6 thé bi ngd doc, cé thé
mét hodc giam hoat tinh ¢ nhiét do cao.

Chat xdc tac thuong tham gia vao phan ang va chuyén phan tng tir mot giai doan
thanh hai hoac nhiéu giai doan:

Téng quét ta co: A+B+xt=AB+xt

Ldc dau: A+xt— |A.xt| > Axt

Axt +B —> | B...Axt]
|B...Axt| — AB +xt

Chat xc tac c6 kha nang lam giam niang lugng hoat hod cua phan Gng. Day la
tinh chat quan trong cta chat xic tac, no tao diéu kién thuan lgi cho phan @ng xay ra dé
dang va nhanh chéng.

E
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Cac chat xdc tac dung trong cdng nghiép phai dam bao duoc cac yéu cau sau:
+ Chat xuc tac c6 tinh chon loc, hoat tinh cao, nang suat Ion.

Vi du: CoHsOH —A0B5°C) o ¢, H, + H,0

CoHsOH —220) 5 CHyCHO + H,

+ Luong chat xuc tac cho vao bé hon rat nhiéu so véi lwong chat tham gia phan
g va khong bi bién ddi sau phan tng.

+ Chat xtc tac chi ¢d kha nang thlc day phan tng mau dat dén trang thai can
bang, nghia 1a chi lam ting téc d6 phan ¢ng chir ban than khong thé 1am cho phan ung
xay ra duoc. Vi du mot phan tng ndo d6 cd AG<0 bé thi tu nd kho cé thé tu xay ra duoc,
nhung khi cho thém chét x(c tac vao thi phan tng s& xay ra nhanh.

Vi du. Phan tng tong hop NHs:

N, + 3H; = 2NH;3 AG = -4 kcal

Phan tng trén kho xay ra, néu thém chat x(c tac Fe, Ni vao thi phan ang s& xay ra
nhanh.

+ Nhiét do thuc hién phan tng thip

+ C0 d6 bén co hoc cao, bén di véi cac chat doc

+ D@ tai sinh.

Trong cé&c yéu cau trén, yéu cau vé hoat tinh 1a quan trong nhat. N6 duoc dinh nghia la
muc tang téc do phan tng so véi khi khéng dung xdc tac.
k

A= TXt (A: hoat @9 xuc tac)

E
k=k,e R (khong cd xuc tac)

Ex
k., =koe T (co xuc tac)
Eeh

g RT E-Ea AE
= A — = =e RT =@ RT
g RT
Vi du: 250, + O, 4_' 2503+ Q

Néu khdng c6 xtc tac ¢ 693°K c6 E = 420000J/mol
Duing xuc tac V,0s thi Ex = 268000J/mol ciing ¢ 693°K

(420000-268000)
N A=p 8314603 _ @24 _3. 101
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