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CHUONG 1: NHUNG KHAI NI EM VA QUI LU AT CO BAN
1. Pdi twong va gia tri cia déng hoa hyc:
1.1Pdi tweng cia dong hoa hyc:
Dong hod hc 1a bt nganh éa hoa Iy, 1a khoadt ve toc do cua phin ang hoa hc, v

nhirng yéu 6 anh hrang dén toc @6 phantng (£, C, xuc tac...) va& co ché phan ang(ar dién
bién cia phn tng & pham vi Vi md tr trang thaidau dén trang thai ciéi).

1.2 Gia tri cia dong hoa hyc:

Pong hoé bc co gia ti to 16n vé ca ly thuyét va thre tign. V& mat ly thuyét, dong hoé lc
ngay cangli sau trong Vdc tim toi va Aim viing cac qui lat, cacdic trung dong e va ©
ché caa phin tthg hoa bc. Biéu d6 cho phép tinkdugc ché do 1am viéc ti vu caa cac 10 phn
rng va cac thit bi khac, nd ra condudng diéu khién co y thirc va hoan théin nhitng quaé trinh
céng ngké da co va sangb ra nhicng qué trinh céng nghméi nham dua ning stit lao dong
lén cao.

2. Cacdiéu kién can thiét xay ra phan &ng hoé hyc:

2.1Piéu kién nhiét ddong hec: Moi qua trinh héa ly &y radéu tuan theo &thuc:
AGrp=AH - TAS < 0 : Qua trinh (gim tng) tr dién bién theo chdu thuan.
AGrp> 0 : Qua trinh (pin ung) khong & xay ra hay dén ra theo cléu ngtich.
AGrp =0 : Qua trinh (pin (rng) dat trang thai can ing.

Tuy nhién nrlét dong hoc khdng cho Kit tbc do phan tng »ay ra. Pai luong quan tsng
nhat trong thrc tien la thoi gian (t) thi khdng co it trong cac phiong trinh nhét dong théng
thuong.

Giira thc d6 phan ng Vc"il ai irc hoa hc khc“)ng c6 it quan & don tri nao. Nhrng phin
ung co ailrc manh co tke dien ra clim, tham chi Gt cham.

Vi du: Phan ttng 2Hy(K) + O, (K) = 2H,0 (K) COAG g5 = -228,2KJ/molg 25°C phin ting
hoan toan khongay ra. Khi nang nhit do 1én 200C phin rng xay ra van chim, nhrng khi
nang nht 6 18n 700C phin tng xay ra trc khic dudi dang ro.

2.2Piéu kién déng hoé hyc:

V& mat dong hoa bc, kha ning thrc hién mot phan tng duoc dic trung bing ning lrong
hoat hod @ia n6.bo la khai ném dugc Anrheniusdua ra im 1889. Ning rong hoat hoa la
nang lrong dr téi thiéu so \6i nang krong trung binh ¢a k& ma cac phanittuong tac phi co
dé sy trong tac @a ching xy ra phin ung thrc ar (tac 1a dé vuot quaduoc hang rao th
nang ngin cach taing thaidau va tang thai cii).

Khi tao nhirng diéu kién thich lp (nang ¢ xdc tac, anh sang..dé vuot qua té ngai
dong hoc thi phn trng moi xay raduoc.
2.3Piéu kign xic tac: Rét nhidu phan (ing réu khdng c6 ciit xtc tac thi khong thxay ra
duoc. by vay chat xdc tac ladieu kién can cho khong it lai phan ang.



3. Mt sb dang phén @ng, vai trd thanh binh phan @ng:
3.1. H¢ hoa hyc:

La he trongdd phin tng hoa boc dién ra. N6 gm c6 cfat dau, chit cudi, chat trung gian.
Hé hoa tyc cé the ¢6 a dung moidoi véi phan ang trong dung @th haic chat xUc tacdoi vei
phan ung xUc tac hac khong khi nix doi véi cac pfan tng oxy hoa trong khong khi.... Dung
moi, chat xuc tac, khéng khi...@ chung la maoi twong aia ke phan tng.

Cha y: Mot b phan tng cé an phim co6 thé 1am chit xic tacddi voi phan ang chinh va
phan tng nayduoc goi la phan tng tr xUc tac.

3.2. Phin &rng don gian va phirc tap:

Phan (tng don gian 1a phn tng mbt chiéu chi xay ra mot giai doan duy nfat. Tac & phin
tng chugn tnrc tiép chit dau thanh sn pham, khéng c6 ¢ hinh thanh cit trung gian.
Nhitng phin tng khéng thod madiéu kién do goi la phan ang phic tap (thuin ngtich, song
song, 1i tiép...).

3.3.Phan &ng hoan toan va khéng hoan toan:
- Phan thg hoan toan: La pin ang co it nldt mot chat tham gia chatén hét.

- Phin ing khong hoan toan: La jang trongdé khong c6 mit chat dau nao ndt han
khi phan tng drng lai, cac clat dau van con tuy ¥i mét luong nhd. Phan ing thuin nghich
thuoc loai phan tng khéng hoan toan.

Phan tng mbt chiéu thuc loai phan tng hoan toandt 1a cé it nt mot chat dau d& phin
tng Fet. Tuy nhién co6 luc pin ang mot chieu ding khdng hoan toanre la khi ptin ¢tng
ding lai ma khéng c6 it chat nao nat han.

Vi du: CgHg + H!\IOs — CgHsNO, + H,O .Phin tng nay Xy ra khi HNG; dac, khi
C6H5N02~va HO xuat hién lam cho HNQ khdng condu dac nira licdd phan ing drng lai
mac du \an con GHg va HNG; (da ki loang do sinh rauvc ).

3.4. Phin #ng dong thé, dong pha, d pha:

- Hé hoa hyc dong the: La he chi gom mot pha duy nht trong siét thoi gian phin Gng. He
hoa lyc dong the chi co the la e khi haic long, khong th 1a ke ran vi khi mbt chat ran dong
thé bién doi hoa hyc thi no tty thanh d thé.

- Phan (tng dong thé 1a phin ang tién hanh trong @t pha. Khi ¢ hoa lyc dugc chra trong

moét binh khdng quadh thi phin tng dong thé xay raddng thyi khip noi trong toan b thé
tich pha.

- Hé hod hyc di thé khi n6 hinh thanh it it hai pha.
- Phan ttng d thé 1a phan ang »ay ra trén B mit phan chia pha.
VD: SO, +0,0%- sQ

_ - Néu mot phan ang c6 giaidoan ladong the, giai doan khéc la dthé thi goi la phin ing
dong - d the.



- Phin ng dong pha: La pin (ing trongdé hé ho hoc chi lam thanh rat pha r dau dén
cudi. Phan tng d pha 1a phn ang trongdd hé hod e 1am thanh hai hay ndu pha khac
nhau.

3.5.Anh hwéng cia thanh binh va dia cac & mit ran:

Sy c6 mit cia B mat ran dic biét 1a thanh binh cénh hrong lon &én nhiéu phan tng
trong pha khi. Vi qua trinh hoah s cip chi thuc hién duoc trén 18 mat rin & hon trong tté
tich pha (khi hac long) khi nhét 6 da thip. Vi vay nhiéu phin ing dic biét [a phan tng day
chuyén khéng hoan toan i@ng thé ma c6 nét phan di thé trén thanh binh. N6i chung i
phan tng khi chi yéu la d thé ¢ nhiét 6 thip. O nhiét 46 cao ndi tré nén gn nhr dong tre.

O nhiét d6 khéngdoi, néu 1am thayddi ty sb giira dién tich S @a thanh binh va ttich V
cia binh ma cénh hrong dén téc do phan tng thidé la diu hiéu ching © phan tng hoé hc
khéng hoan toaddong tré. Co the thayddi ty sd S/V bing cach ding nbi binh cé kich thdc
khac nhau (binhong, rep, c6 ban kinh r khac nhau...).

Véi binh du: S=41F _3 — Ty b S/V ty 1é nghich Wi ban kinh. Nu r giam 10 &n

V. 43mnrf
thi ty 16 S/V ting 10 hn. Khi ding hai binhau c6 r khac nhau (cungdovat liéu) ma thy
tbc d6 phan ang co6 thayddi thi co thé két luan it nHit mot phdn phan ang dén ra trén thanh
binh.

- Ciing tién hanh thi ngl#im thir nhat voi binhda chon va thi nghém thr hai ding wi binh
d6 nhrng cho thém nku cuc nhy, que nid cé \at liéu nhr binh ptin ang. Khidé tiét dien bé
mit tiép xUc &ng 1én (cé khi hang am lan). Néu hai thi nghim c6 ¢ do V khong thaydoi
thi theong c6 tie chip nhin rang ¢ nhigt do da cho pln Gng nghién 6u 1a hoan toadong
thé.

4. Toc A6 phan &ng & nhiét do khong déi:

4.1Pinh nghia: VA HYA, - VA +YA
- Técdd trung binh: v, = —AZtAi Ve (1)
- Toc do tirc thoi (thuc): Vv, =- d:t’*i AVAEE’S d:t’“ (Chit tham gia vaa pham)  (2)
- Téc @6 phan tng khi c6 tinhdén thé tich:
v, =0 v, = D 3)

Do %z C= nong do nén khi V = const thi (3) drthanh:

VA.:——';V.=+—; (4)



Vay ¢ V = const §c d6 phan ttng déng thé 1a bién thién @ng do chit khao sat trong réit
don vi thoi gian (Cha y:C, , C,.conky héu la[A], [A]).
Khi do:
qal. , Al
V, =————=; V. =+ 4
A dt ' A dt )

(4), (4) rét tien cho plan ang dong tre trong dung ith khi the tich binh thaydoi khong
dang k. Khi thé tich binh thayioi dang K thi dung (3).

5.Pinh luit ce ban trong ddng hod hpc. Anh hwéng cia nong dd dén van téc phan ng:

5.1.Anh hwéng cia nong dé:
Xet phin 1’Ing : V1A1+V2A 27 ViA‘ 11+V'§‘ ‘z

Nim 1867 hai nha hodh Nauy: Gunbe va Vagda thiét lap toc do phan tng c6 dng
V =kCk Cf .

Trongdd v, , 2 1a hé sb ty lugng aia Ay, Ay, k 1a hing € toc d6. Tong y, +y, +... goi la
phan tr s5, ddng thyi ciing la Hic ocia phn tng (kic tr lwong hay Bc threc). Néu tong do
bang 1 thi @i 1a phan ang don phan & hay phn ang kic 1; réu bing 2 thido la phn ang
ludng phanik hay ptin itng kic 2....(cH phan tng don gian méi sir dung khai ném phan i
sb: don phan t, ludng phant, tam phantt...).Véi phan tng phic tap khéng dung khai 8
phan & sb ma dung khai 8im bac dong hoc. Khai nem naydic treng cho & phu thube thuc
nghiém vi mo dia ¢ do phan tng vao ong do, con khai dm phan i s 1a khai ném hoan
toan |y thugt dic treng cho o ché ly thuyét vi mé aia cac qué trinhoscip cia phin tng
phic tap. Cac qua trinhoscip nay chi cd the |a don phan t, ludng phan haic hiém hon la
tam phant.

5.2 Phin f&ng co kic dong hec:

Mot phan ing 1 chéu ¢ T = const c6 ghg duoc y,A,+y A, - YA +YA ', goi 1 co kic
dong hoc xacdinh khi va ct khi toc d6 cua phin tng aia né xaatinh tir thuc nghém cé ding
V=kCp.Cp ...

Déi véi phan tng dong thé trong pha khi hic dung dch cé V = const thi:

_ dC,. .
v=t 79C haic vV =L T 6 thé viét:
y, dt y dt
-dC
V= 5 TkCLC (6)
yi 1 2
3 Lk . N 1 _dCA- n n
Hang $ toc do: theo plrong trinh Vv = " -=kCp.CE .

Khi C, =C, =1thi V =k @i la toc do riéng gia phin ung.



- V6i mot phan (ing d& cho tuy k 1a ing $ ¢ T = const ning n6 c6 th nha n nhigu gia
tri khac nhau khidc d6 V caa phin tng dugc bieu thi qua nlirng chit cu thé khac nhau.(xem
trang 20).

-Pon vi do cia hing $ k

O V = const pn ang dong thé bac n cé plrong trinhdong hc:

-dC .
thi =kCp.Cr..Véin=nm+m+ ..
dC
Tadétace: k=-—a L
C .Gk . dt

Vi dC, <0 nén-dC, >0. Hing $ k c6 thr nguyén:

Nong do 1 _ Nong do 1 _ (C)l—n L

(Nong do)™ (Néng do)" Thoi gian  (Nong do)™™ Thoi gian '
Phan tng kic n 0 1 2 3 Yo 3/2
Thir nguyén éak | C.& tt cltt ciat c'at | c¥at

Pon vi caa ng do 1a phan t/cm®; mol/cnt haic mol/lit.

Pon Vi do hing $ tdc d6 cua phin tng

Pon vi ndng do Phan &/cm® Mol/cm® Mol/lit
Phan trng bic 1 st st st
Phan tng bic 2 cm.(phan &)*.S* cn.mor*.st l.molt.s?*
Phin tng hic 3 Cnf.(phan &)2.S* Cm’.mor2.s? 1>.mol%.s*




CHUONG 2 PONG HOA HQC CUA PHAN UNG PONG THE CO BAC PON GIAN
1.Mét sb dinh nghia va khai niém:
1.1.Pinh nghia: Phin img mbt chi¢u c6 tic don gian 1a mpi phan Gng mbt chieu bat ky, ke
ca cac pln ung phic tap c6 @ ché day chugn hay khéng day chén, trong pha khi hay
trong dung éh co lic toan pBn duoc xacdinh ki thuc nghBm la mdt sb nguyén aong,
bang 1, 2 héc 3.
1.2. Dang phan wng va phwong trinh dgng hoc:

yA — gn phm (y = 1,2,3.. [a B s ti luong)

-dC, =k.C" (n la kc cia A dong thoi la bac toan phn cia

Phrong trinhdong hoc:
phan tng).
2. Phan trng bac 1:
2.1. Mot sb vi du: CH3N,CH; — GCHg + N
2N,05 — 2N,O, + O,
CH;OCH; —» CH; + CO + H
2.2. Phrong trinh dong hec:

A — S’p’
t=0 0 8 van toc V =0
t£0 a—-x X —>VantoCV—d——k1(a x)—
dt AX

= [kdt — ~In(a-x)= kt+ C (*) .Trongdé C la ting $ tich phan.

Tim hing $ tich phan C #ng cach diéu kién dau tait = 0, x = 0 suy ra C = - Ina. Thay
VAo (*) ta co:—In(a- x)= kt+ (= Ina), hay |na+ix = kit (7)
Phrong trinh (7) @i 1a phrong trinhdong hoc dang tich phan @a phin tng 1 chéu bac 1.
Tir pheong trinh (7) ta thy tha nguyén éa k 1a t.
Nong do chit dau tai thoi diémtla: a- x= a.e“
Nong do san phaim tai thoi diémtla : x =a(l- e*) (8)
Nhan xét : Khi t =oo thi x = a ngita 1 ptn tng bic 1 khéng c6 thi diém két thac.
* Thoi gian ban hg cia phintng ky hgu la 7, .

T1/2=kil a _In2_0693 ©)
a2 kK




Nhian xét: Thi gian rita phin tng khdng ph thuwc vao ®ng d6 bandau. Pay la dic
trung quan twng ma pln ung bic 1 moi cé.

* Cach xaadinh hing $ téc do k, bing phrong phapdd thi.
Chuyén phrong trinh (7) ¢ dang :

Ina-In(a— x)= Kk t

n(a-x)
hay In(a-x)=Ina- k t
y =b - ax
_ —Aln(a-x) tgo=k
tgoa =k, =————* 1
ga =K, At t

3. Phan @ng bac 2; 1 chiu:
a) Phan #ng bac 2; 1 chiu: 1a phin thg c6 bc d6 phu thusc bic 2 vao Bng d6 chit phan
ng.

Vi du . 2HI— H2 + |2
Ta xét plan tng: A + B— sinphm
- Néu bandau C, = G thi tai t=0 a a 0
t£0 a-x a-x X
Lo A HA s Sl 4 A . _ d(@a—-x)_ dx_
Ta c0 \in toc phan rng i thoi diemt: V= —a =k,(a-x) (1)
‘ ., d@-x)_dx_
- Truong hop Gy # Cg (a# b). Khidd Vv = T q =k,(a-x)(b-x) (2)

Khi a = b thi (2)— (2).
Vi du phan tng : CHCOOGHs + NaOH — CH;COONa + GHsOH

Truong hyp phrc tap hon d6 1a loai phan tng ma cac cit tham gia c6 &6 ty lwong khac
nhau. Vi di: GHsBr, + 3KI — GH, + 2KBr + Kk.

Néu licdau A va B hy theo @ng do ty lugng thi ptin tng bic 2 loai nay ding dugc biéu
thi nha pheong trinh (2).

Ghi chii: Pa $ céc plin (g s cip ¢6 s tham gia aa nguyénit ty do hdic goc ty do 1a
phan tng 2 phantt c6 ic bang 2 thc mot trong hai dng trén.

Vi du phan ing thipc dang (1): "CH,+ CH, -~ C,H,
Vi du phan tng thuoc dang (2): HBr+H" - H,+Br’
b) Pong hoc aia phan wng bac 2don gian:
+KhiCy =G = a.



d(a- x)
dt

Ta co: V=-

dx T odx 0
==k, (a-x)* - [——— = [k,dt
dt Aa=x) {(a—x)z {2

_ 1
 (a- x) " (n-D(a xJ*

Theo céng thc tich phanJ’

Khi n = 2, ta cot diéu kién bandau x = 0 khi t = 0 suy radmg $ tich phan C = 1/a.

Vay -2kt k=T
a-x a t a-x a
_ 1
T1/2_k_Za
d(a- x) _

bong hpc phan ing kic 2 khi G, # Gg: - =k,(a- x)(b- x). Pé giai phuong trinh

dt

nay ta phan ly Bn s, lay tich phan: jm k,+C

Sau not s bién ddi ta co: ———In 2@ Xy | _ 1 b=x)

=kt —k,= (1)
a-b a(b- x) t(a-b) a(b- x)

(Chu y : Khéng c6 bu thac tinh T,,cho G 2 chit).
c) Sr giam bac aia phan wng:

Trong ndt phan ang khi rong do caa mbt chat >> chit kia (vi di: b>>a, vi x<a nén x<<b va
b-x = b). Khido ta vit:

%-k (@a-x)b=k (a- x). V&i k,b=k
Phrong trinh nay c6 g¢hg kicl: kt= % va ngroi ta noi prn tng co ic 1 gk.

Vi du: I?hin ung thuy phan Sacaro GH,,0,; + HO — CiH,05 + CsH150e. Néu trong
phan ang lay [H,O]>>[Sacaro] thi pfn tng xay ra theo qui lat dong hoc bac 1.

d) Phan wng bac 2 c6 ng d6 khong ty lweng:
yAr + YA, — sinphim
t=0 a b

70 a-x (b—ﬁ X)

1z



Céc ng d6 bandiu < ty luong réu bz YL a thi phrong trinhdong hoc s ¢ daing don
2
gian.

Xét trong hyp khi bz YL a thi phrong trinhdong hoc c6 ding:

2

_d@=X _ Oy a- (-4
d s fe@ 9

Khi y;= v,= 1 thi phrong trinh nay b lai (1).
Vidu: GHBr, + 3KI — CH; + 2KBr + Kk.
Phrong trinh 6c d6 phan ang 1a: :%: JICH BrJKI] = (a —x)(b —3x) .

Phrong trinh dng tich phan:  k,t = L g b@E=x)
3a-b a(b- 3x

4. Phan #ng béac 3, 1 chéu:

* Co 3 teong hop sau:

a). 3A— snphm (G =G =C).

_da-x)_
d

Khido V= k,(a-x)°. Thuc & hau nhr khéng gp phan tng laai nay.

b). 2A + B— snphm (G = G # Co).

Khid6 v :% —k,(a-25)(b- X) 3)

Néu ndng d6 cia A va B 1a ¢ luong tirc 1a a/2 = b thi plrong trinh hi tré lai bac 3 va cé
dang nhr truong hop Gy = G = Ce.

Pkin tng tic 3¢ dang nay la phn ung trong pha khi.
Vi du; 2NO + @ — 2NO
2NO + C} — 2NOCI
2NO + Br— 2NOBr
Thrc nghém cho bét bac cia phin tng déi véi NO la 2,ddi véi X(O, Cl, Br) la 1.

dC

Phrong trinhdong hoc dang vi phan la:- d":O =K oCiC, (kno= 2k,).

Néu ndng d6 dau cia a, b lay lvong trc 14 a/b = 2/1 hic b = a/2 thi phong trinh

trén to vé truong hop dau Gy = Gg = Ccva v :%:kg(a— x)°.



c) Pranwng bac 3cang: A + B + C— sinphim (G # Cg # Co).

Van téc phan tng —Ol(ad—;)():%(: ky(a- x)(b- x)(c- x). Néu a = b = ¢ thi tr vé truong

hop dau.
* Ponqg hoc phan rng kAc 3:

a). Truonghop Gy =G =C = a:

d(a- x
V=—(T)=k3(a—x)3.
] A .. p dx 0 dx 1
Tich phan ta co: =|k;t— = =k t+C.
eer i L e e

Khit=0,x=0thiC= 1/22aV" :1 ;__1 :i ;__1
! X | Ay kit 2{(a—x)2 & =k 2t| (a-xf¥ &

1
Thay a - x = a/2 ta cdr,, =i2 (@a=xy

2ka
1 .
=f(t) ta co:
(a_ X)2 ( ) /
1
a’ |

b). Trudng hyp phrong trinh co6 dng: % =k,(a- 2>¢)(b- x). Phan ly bén va hy tich phan ta

Xay drng do thi

co:

.t = 1 [(Zb— a)2x, = b(a 2xj_
(2b-af| (a 2x)a a(b x)

c). Truong hyp phrong trinh c6 dng: % =k, (a— x)(b— x)(c- x)

Phan ly bén s va Ry tich phan ta co:

1 a 1 b 1 o
= In + In + In
(@a-b)a-c) a x (b a)b ¢c) b x (€ a)fc b)) —c

d). - Néu ¢ >> a; ¢ >> b; c-x ¢ thi phrong trinh c6 dng:

k= —t a1 P g
(@a-b)c a x (b-a) b x
B _ 1 In b(a- x)

" (a-b) a(b- x)
Phrong trinh nay c6 ghg kic 2 va ngoi ta noi tirong hop nay la pn ang kic 2 gi.



- Néu 2 trong 3 chit c6 rdng do 16n hon nhiu chit con hi. Vi du ¢ >> a; b>> a thi khio
c-X= ¢; b-x= b thi phrong trinh plan itng bic 3 € c6 ding:
%: ky.b.c(a- x). bat k,.b.c=k, ta cé:%: k (a—x). Nguoi ta goi day la ptn ung
bac 1 ga.
5. Phan wng bac khong:

Loai phin ung c6 tc d6 khéng ph thupc vao mng 6 chit phan tng. Vi di phan tng
thuy phan este kho tan trongrd, néu dr estedé trong qua trinh pin tng luén c6 mt 16p
este thi trong qua trinh ftng sr tiéu thu este trongdp nuéc ludndugc bo sung i 16p
este @.Hoic phin thg quang hoa, @in thg xdc tac. .déu thuwce vao lai _phan tng bic khong
dbi vai chat phan ang.Phin ang bic khéng c6 th 1a phin tng d thé xay ra trén B mit ran
cua xuc tac, vi d sy phan iy NH; haac N;O trén day Pt6t nong. Khi & mat Pt bio hoa
chat khi khong lam thayiol nong do & bé mat cua Pt, licdoé toc d6 phan tng khong ph
thudc ndng do caa cac cht trong pha khi.

Xk, ab= onst= ko k'=2.
dt
Hay x =k't+const. (xem trang 40).

6. Phan wng bac n:
Ta xét pan ttng c6 &ng: NA — san pham (1)
A + B + C +..— sin plim. Khi Cy= Cg= Cc= ... = G, thi phan ang tro vé

truong hop (1). Khido: % =k, (a- x)". Phan ly b¢n s va Ry tich phan ta co:

dx 1
=(kdt  ha =k t+C
J‘(a—x)“ I” y (n-1)(a- xJ* nt*
Khit=0,x=0thiC=—~ . Thay C véo trén ta co:
(n-1)d'
= 11
n-1{ (a- xJ™* d*

et
1/2 (n_l)knd—l '
Nhu vay thoi gian ban hy ty 1&€ nghich wi a"*haict,,a"" = wnst.

7. Phan #ng bac phan &: 1/2; 3/2; 5/2 la nitng phin ¢tng phrc tap, theong 1a e ché day
chuyén co s tham gia Ga goc tu do. Throng gap la 1/2; 3/2; con 5/2 itag hon.

Vidu: CO + C} — COCLcé kic 1 wi CO, kic 3/2 Wi Cl..
* Phan trng kic 1/2:



Phrong trinh: ax_ k(a-x)*—kt=2[a” - (a- x}]

dt
(2-v2)a"
Ty, :#
* Phan tng kic 3/2:
dx 1 1 2(V2-3
E =k(a- X)3/2—> kt = 2[ (a- X)l/z - allz}_’Tuz :%

8.Pong hec cac phin wng phirc tap:

Céc phn tng thdin nghich, song song, i tiép déu theo nguyén Iy &n bién doc lap,
riéng bit, khdng ph thusc vao cac pim tng thanh phn khac. Bén doi tong quéat éa c hé
la tong dai sd cac bén dbi doc lap. O day ta tim cach xadinh hing $ téc d6 cua phin tng
thanh phn.

8.1. Phin &rng thuan nghich:
La phin ang 2 chéu thuan va nglich xay radong thdi, doc lap.
- Phan ung thuin nghich va ling $ can ting: Xét pkin ang Xy rag T = const
vaA + v8B = vcC + voD
Vv, =k [A] [B]"
Vy =k, [C]*[D]"
Theo nguyén Igoc lap tai mdi thoi diém toc d6 cua phin tng thuin nghich king:
V=V, v, = AR L] P ]
ke _[S]*[D]" _
ky [A]"[B]"
ke Goi 1a hing $ can king. Pay la béu thic dinh lrong aia dinh It tac ding khbi
lwrong doi véi can king hoa lkac dong the do Gunbe va Vagthiét 1ap.
-bong hpc aia phin tng thuin nghich ic1: A — B.
Vi du: NH;NCS = (NH,).CS (aminothioxianat thioure).
Sy dong phan hoé Cis-Trans& hoi Stirylxianuad 200°C.

Khi V, =V, thi: k;[A]" [B]* =k, [C]*[D]" —

CeHs——CH Ce¢Hs——CH

|

NC——CH HC——CN

A#B



t=0 a b
t£0 a-x b+x

Theo nguyén ly @n bién doc lap phan eng thuin nghich tuan theo riéngsrcacdinh luat
tac ding khoi lugng, trc la:
_dx

1_E_kl(a_x)

dx
2= d_'[2 =k (b +x)
Téc do phan ang thuin ngtich 1a:
_dx, dx,

V:V]‘_VZ_E F:kl(a_X)_kz(b‘l‘X) (1)

Khi can ing V =V, — V, = 0.
S (2)
, a-x

00

Ot=wtacox =% lGcdd k,(a-x,)=k,(b+ x,)—k=

Dé tim tri cua ky va k ta bén doi phuong trinh(1) thanh:

%:kla— kx— kb= k,x= ka- kb (k+ k,)x
dx k.a-k,b
== (k k)| T2 3
(_)d'[ (ky 2){ k +k, } (3)
Khicénlinggzo;x:&ovak1+kquOnénxw:kla_kzb (4)
dt Kk, +Kk,
Ela_b k,—b
Chia @& tir va miu cho k ta c6: x, =—2 =2 (5)
k, k,+1
141 b
k2
Phrong trinh (3) c6 ang : % =(k, +k,)(a-x,) (6)

Phrong trinh nay c6 ghg nhr phrong trinhdong hoc bac 1 nén co téviét:

X
K, +k,)t=In—==—.
(1 2) X —X

00

Pé tim k, va k riéng & thi ta Bp hé pheong trinh:



k,+k,==In
P X, -x
oy

k2

Muébn nghién ¢u phan ang thuin nghich phii xac dinh duoc k, k cé ti xac dinh king
thuc nghém.

Trong tirong hyp chi cé A, chra c6 B khidd b = 0 néntt (5) ta c6:

ka . X,
X, =—— vak= :
k+1 a-—Xx,

- Phan ting thiiin nghich kic 2 cang:
AQ B+C

Xep In ax g+t Xx(@—-xy)
t(2a- x,) aAxgp— ¥

- Néu c6 ptin tng thuin nghich dang:

Chang minh nlr trén ta c6: k =

A+B Q[%» C+D
k - ch |n xcb(a_ 2ch)+ X ch
2at( a- x,) dx e~ Y

2. C4c phan &ng song song:

La h¢ hoa hyc c6 tie bién doi theo nhéu huéng khac nhaui¢ cho nhéu sin phaim giong
nhau hac khéq nhau, &i huéng aia pran tng c6 tie la phan ¢tng thuin nghich haic la phin
tng 1 chéu. Neu phin tng doc lap va xuit phatdong thoi tir cung 1 cht goi la phan tng
song song. Chungth ra Wi toc @ khac nhau, co k khac nhau.

- Trudng hyp 1: Céac cht dau nhr nhauddi véi moi hudng.

2KCIO, - 2KCI+30, o, _ |KCI+0;
4KCIO, — KCI+3KCIO, * 7| KCI+KCIOo,

Thi

C,H, + H,0
Hoac:
2C,HsOH

CH3CHO + H,
- Truong hyp: phan ang nitro hoa phenold HNOx3:



OH

NO, (orto)
OH OH
@ + HNO; @NOZ (meta)
OH
NO, (para)

- Trudng hop 2: Céc cht dau khdng chungtdi vai moi huéng. Chit chung cho 2 pin ang l1a
Cl,
Cl,+2Na - 2Na
Cl, +2K - 2KCl
~ Khi cac plan ang song song cd¢ do khac nhau nku thi pkn ang chinh 1a pin ang
cO ¢ do lon nhat dodd san pham véi lugng Ion nhat, cac pln ang con 4i la phan ang phu.
- bong hoc aia phin itng song song:
a. Phan wng song song #c 1:

I
C‘ chat chung cho 2 phan tng 1a Cl,

B - V1:%=kl(a—x)
Ao dt 1)
X
C- Vl—d—tz—kz(a— X)
N ST dx, dx
Theo nguyén ly é@n bién doc lap: V =V, +V, :d_tl+Tt2
dx
V=ky@=x)+k,(a= x)= (k+ k;)(@- x)="- (2)
C6 the viét gon: V :% =k(a-x)c6 cang nhr phrong trinh kc 1.
Tu (2) tich phén ta c6: (k, +k,)t = Inai 3)
- X
_Khichia Yt taco: X=X hay dx = Kiay, 4)
v, dx, K, K,
Sau khi tich phan ta c6: x1=%x2+c @it=0,%=%=0n&nC=0
2
Vay : XKk const
XZ 2

Bing thi nghtm ta xacdinh duoc x, cia B va % cia Cé thoi diém t bit ky va dodé tinh
duoc %(kl +k,) xacdinh theo(3). Tir d6 tinhduoc ky va k riéng &.

2

b. Néu nhiéu phan #ng song song Bc 1:



@]

Thi toc d6 theo cac hong € 1a:
dx, _
el
dx, _
el
dx,
dt
Téc do bién dbi cua A theo n réng la:
dx _ dx N dx, d

X
+. A== (k + K, + .+ k)@ X)= k(e X
dt dt dt dt (k, + k, (@ X)= k(a- X

k,(a-x) (a

k,(a-x) (b

=k,@@a-x) (n

Tinh tich phan ta cékt = (k, +k, +...+ k_)t=In—>—
a— X

Chia (a); (b); ...; (n) & nhau va sau khitichphantaco: 1 : % : ... : %=k k... k.
Hé thirc nay cho thy cac mngdo B, C, ..., n ludnitlé khéngddi véi nhau.
3.Pong hoc cia phan ng noi tiép bac 1:

COOC;Hs COOC,Hs

+ NaOH —— | + C,HsOH
COOC,Hs COONa
COOC,Hs COONa
| + NaOH — | + C,HsOH
COONa COONa

Loai phan ¢tng nay vai trd 6a hop chit trung gian khéa réét. La loai phan ang khéa plo
bién trong tr nhién. Vi di: phan tthg oxy hodé cacdp chit hitu co. Co ché caa phin ung duogc
H.A.SILOP nghién &u kha chi tét. Quy Iuat dong hoc cia loai phan (tng nay kha piac tap,
do vy ¢ day ta ch nghién &u treong hop don gian gdm 2 giaidoan: A — B — C. Vi du:
phan tng xa phong hoé etyloxalat.

Déi véi phan tng & dang ©Hng quat:
A 0O%¥- B 0OfF- C

t,=0 a 0 0
tZ0 a-x X-y y
Ta c6 6c dd chuyén hoa céac dit dau:
dx todx g et
V,=—=k(a-xX)=|—=|kt=x=a(l-e™ ) 1
=g k@m= [ =k ( (1)

Téc d6 hinh thanh & pham trung gian:



v, =8N i (a-x)-k,(x-y) 0

Téc d6 tao thanh én pham cWbi cing:

d
Vy = =k,(x-y) (3)
Giai hé phrong trinh (1), (2), (3) ta thduoc nbng do chit trung gian la:
o — k1 ket _ kot 4
(x-y)= K-k (e ) (4)
Nong do caa sin phim:
k _ k _
= 1- 2 kit + 1 kot 5
Y a{ kz_kle kz_kle ( )

Su phu thuoc aia [A], [B], [C] vao t trén ta d6 c-t nhr sau:

- Theodd thi:[A] giam dan theo t Mt thoi gian dau chra xut hién [C] (vi [B] méi hinh
thanh).bo la thsi gian am tng [B] la gin pram trung gian. Do &y duong dong hpc cia né
cO diém ayc dai Bmay tai thoi diém tna. Diéu kién dé duong dong hoc aia [B] dat cuc dai 1a

dao ham Kc nhit caa [B] theo t phi bing 0:% =0

R d(x—
bao ham (4) theo t ta co:(d—t):o suy
- N [A]
rat, .. _Ink, ~Ink, thay vao (4) talugc: \
k, -k, //7
[C]
[Bmax] = 2 e_kltmax B e‘kztmax] (Bl
K -1 B]
K, < —
Nhu vy sy tich Iuy cuc dai chit B khong timax diém uon

phu thuoc vao hing $ toc do cia hai plan Gng roi tiép ma ch phy thuoc vao t 6 giira
chung. Nu ti 5 nay n!n”) t’h‘l toc d6 giai doan 1 lbn hon giai doan 2 va \ tri cia axc dai s€
cang cao va cangah € goc toado.
Trong thrc t ta con gp cac teong hop:
A—-B = Chay A=~ B-—-C
bay la nhirng tnrong hop phic tap ta khéng xéé giao trinh nay.

§6 PHUONG PHAP XAC PINH BAC PHAN UNG
1> Phwong phap doan thir:Phrong phap nay tic hién bing cach thay cacidkién thuduoc
vao phrong trinhdong hpc cia phin ing kic 1, 2, 3, ... Plong trinh nao cho k = const thi
bac cia phin ing la dic aia phrong trinhdo.
2> Phwrong phap dé thi:
- Néu In(a-x) = f(t) chadwong thing thido 1a phin ang bic 1



- Néu % =f(t) choduong thing thidé laphan ang kic 2

1
(a—-x
3> Dya vao chu k ban hy:

2" -1

Ty :W (trl‘l' pl’ﬁn ffng biC 1)

- Néu =f(t) choduong thing thidé Ia phn tng bic 3

)2

n-1

(n-1k,

*/ Logarit 2 \é: lgt,,, =g -(n-1)lga

* Néu cung nét chit nhung Ky hai rong 6 bandau khac nhau g, Cy, thi ta cé th xacdinh
duoc bic phanung
2!’]—1_1 .

lg 1y, =lg———-—-(n-1)] a) gt
Vi 91, =19 (n—l)kn ( ) gq ( 12
I -
g7y, = lgz— —-(n-1)lg @ (b; tga = -(n-1)
(n=Dk, —>n=1-tg
% lgt,,(C3)—lgt,,(C?)
Lay (b) - (a) ta suy ran =—=22""2 A~ 4 q
dy (b) - (a) ta suy e t

4> Phrong phap Van Hop:
Khi ndng d6 cac clit bandau tham gia p#n tng bing nhau thidc d6 phan tng ¢ 1a:
V = k(a-x)'
X&c dinh ¢ do V; va V, bang cac Bng do trongung 1a (a-x) va (a-%) ta suy ra:
V, =(@-x,)" - lgV, =nlg(a-x,) } -
V, =(a-x,)" - IgV, =nlg(a-x,)

v (a-x,) '9(% )
lg— =nlg-—= = n= — 2
Va (a=x,) |g(a X%’i—xz)

5> Phwong phép c6 Ap (phwong phap dr):
Néu phin ing cé nhiu chit tham gia vadc do phan tng tinho dang:
V=k C, CI C....
Bac tong ®ng aia phinungla: N=n+m+1+....
Ta phii xacdinh n, m, |, .... Mén xacdinh n phii lay [B], [C] >>[A]. Khi d6 toc d6 phin
ung thrc te chi phu thugc vao [A] dodé ta xaadinh n theo cac ptong trinh néu trén.
Mot cach trong tr xacdinhm, I, .... Trdd ta c6 ic caa pantng N=n+m+ 1+ ...



§7 ANH HUONG CUA NHIET PQ PEN TOC PQ PHAN UNG.
NANG LUQNG HOAT HOA
1. Mé dau:

Thuc nghEm cho thy sy phu thuoe aia V vao T 1a khac nhaddi véi nhirng phn tng
khac nhau.

-Pa $ phan tng nhit (1) téc d6 tang theo quy lat ham nmi |V
theo & tang nhét do

- Dang sauddy phin (ing ket thdc kang sr no (I1) bét dau tir a (1
(diém boc chay) pln trng tang dot ngot doan (ab)

- Dang (1ll) quan sét thy trong ndt sb phin (ing x(c tac
enzim va xuc tac ki hoa éc do phan tng ting dén arc dai roi
giam xudng.

- Péi véi phan tng (IV) hydrd hoa cac hgrocacbon thi cd 'V
dang nhr sau:

Téc d6 phan tng loai nay c6 @c dai va co arc tiéu khi ting b an
nhiét do.

- Dang V: Gap & nhiéu phin tng bic 3

\ \Vj V

(n /\J('V) V)

T T T

>~

2. M@t sb quy tic kinh nghigm
2.1. He b nhigt d9
Déi véi nhidu phan tng nhét (1) & nhiét d6 khéng cao va trong kldog nhét d6 khéng bn
lam voi toc do c6 the do dugc khi ting nhit do 1én ndi lan thém 16 thi tbc d6 phan tng ting
tu 2+ 4 hn.
- Néu goi kr la hing $ téc do 6 nhigt do T
kre10 1@ HiNg $ téc d6 & nhist do T+10
Thi y :% =2+ 4 goi la e sb nhiét do caa Hc d6 phan ung. Quy fic nay ch 4p ding dugc
T
khi khaang nhit do bién thién < 108C.
* C&c phan &ng tuan theo quy fic Van Hép:
e 2NOCI— 2NO + C} cOy = 2 + 44 350 + 400
CHyCOCH; + |, — CH;COCH,l + HlI y=2 &30 +50
e Cac planung co vy < 2:
2SO + O, —» 2SQy trén xuc tac Pt cy = 1,36



H,O, — H,O + 1/2Q trén xuc tac Pt cé = 1,28
e Phin tng cdy > 4 1a ntitng phin tng nhay vai t°.
(COOYK + Br, — 2CO, + 2KBr c6y = 6 réu thay Bg = I, thiy = 7,2

Nhu vé{ néu ting nhit do 1én n.16 thi:
kT +n10 q ,
- K, trongdo n co tie 1a nguyén hac phan 8.

Vi du: Néu y = 3 va u né gir nguyén gia irnay khi n = 10 thi king va dodo toc do
phan ttng s ting 3° = 59049 4n.
2.2 Phrong trinh Van Hép:

Nim 1884 Van HWp dé ngh pheong trinh kinh nghm dé biéu thi t5t hon ar phu thuoc
cua k vao nhit do cﬁalrﬁ)rkﬁn ung nhét.

aT T (1)

Trongdd: a,blabng$; T Ianhétdo tuyét déi
3. Pinh luat Aréniut:
Nam 1887, trén € so thuc nghgm Van't Hoff da dua ra I thac biéu dién sr phu thuge
gita hing © tocdo k va nhétdo T :
Trongdo : A la thra $ trudc ham nfi ; R 1a ling € khi Iy trong ; E, 1a ning krong hait hoa.
Hé thirc nayda duoc Aréniut kiém tra, xac nin trén ngt O lon phin ing va gii thich y
ngha it li cia n6 trén ¢ so thuyet dong hoc chat khi nén tlhrong duoc goi la binh luat

AremutOI I;—’hé:ongBtrmr% naydugc Aréniut co th duoc viét & cac ang khac nhau:
n

- = a

dT T2 RT (chng vi phan)
Ink:5+C:—E+In A
RT RT

(dang tich phan)

nX=_Fa K o™ k= AGT
Hoic " A~ RT hay A € K7€ 2)

CA trt thiét 1ap phrong trinh (2) nix sau : xét pin eng thuin ngtich don gian :
A+B O C+C

Khi phan tng dat trang thai can bng ta cé Bing $ can king :

K=o 3)
i So d6 bén cho thy phan ang thuin va nglich xay radéu phai

E vuot qua hang raoamg leong E; haac E,. B chénh éch

nang lrong gira trang thadau va tang thai caéi :
= :, AU =|Q=E-E, (4)
La hiéu tng nhét caa qua trinh.
(A+B)
AU Theo nhét dong hoc : dinK _ AUZ (5)
dt RT
Fi =

Toado phantng



thay K vaAU tir (3) va (4) vao (5) ta co :
dnk _dink_E _E ©)
dT dT RT RT

Phrong trinh (6) c6 th dugc viét lai :

dnk _ E | dink, _ E,

dT  RT dT  RT

Thuc nghém cho bét trong s gan ding thr nhat const = 0, vi §iy néu bo ky hiéu ta € c6
bieéu thic chung :

+cond

dink _ E
- 7
dT RT (7
Tich phan (7) : Nk =-——+Ink (8)
RT
T (8) ta ch : k=Aer

dink _o. Vay khi ting nhét d6 thi thc do phan tng

Theo (7), vi E>0 nén% >0, tic

tang.

Trong phrong trinh: k = Ae**". Thira $ A dugc chip nhin la hing $ khdng ph thude
vao T (trong 8 gan dung thr nhat) Trong nhing nghién éu ly thuyét vé V theo thugt va
cham aing nhr thuyét phic haat dong ngroi ta thiy ring A trong plrong trinh AréniGt ph
thuoc vao nhét do va Alahamea Téd dang A=A T", suy rak = A T"e 5 RT,

Trongdé: A’ 1a hing $ khong ph thudc vao nhét d6. m 1a nét s ndodo tuy thusc vao
dang aia Iy thuyét va kin chit caa phin ang hod bc . Vi di theo thugt va ctam, d6i voi
phian tng ledng phan i thi m=1/2. Khidé phrong trinh chinh xacdn biéu thi sy phu thuoc
cua k vao phn ung ( ding 1) c6 tit dugc viét: K=A' T™.eRT . Trongd6 E duoc goi 14 ning
lwong hait hoa thrc cia phin tng. Khi Ay logarit héa 2 & roéi dao ham theo Tia phrong
trinh trén ta co :

dT RT T T

Khi so sanh ptiong trinh nay i phuong trinh Areniuts ta #ly : E = E-mRTDéi Vi
phin tng krdng phan & c6 m=1/2 tadwoc E=E:1/2RT. Khi T<1000K va cip nhin
R=8,36j/kmol*. S5 hang1/2RT=4180j/molDéi véi phan ung dng phan & , E, co gia ti
hang clic ngan j/mol va nlét do thuong thip hon 1000K . Do d6 trong nliing phép tinh én
dang c6 tié coi E=E( bé qua gia tr 1/2RT).Piéu nay c6 ngta 1a plrong trinh Areniuts n
duoc sr dung trong nhéu treong hop thee #.Tuy A 1a ham aa T nheng ding cH phu thuoe
yéu vao T, vi d A=A TY2 A'=const, dad6 trong & gan dlng thr nhit, c6 the bo qua & phu
thuoc yéu caa A vao T va chp nhin nhr trong phrong trinh Areniuts, A=const khéng ph
thuoc vao T( khi E kha bn va T<1000K) thi K chphu thudc manh vao T qua ham ine ="'
4. Nang legng hoat hoa thwe va biéu kién

Déi vai phan tng don gian, dai lrong E ¢6 y ngta la ring lwong hait hoa thre. 6 1a

nang hrong dr toi thiéu ma phanit chit phan tng én dat dugc dé phan tng co tie xay ra, 1a
d6 cao @a hang rao ang lrong aia phin tng. Trén gin d6 & myc 3:

E, : ning lrong aia cac cht phan ung (A+B)



E, : ning lrong aia cac cht san pham (A+B)
E : ning lrgng aia cac cht ¢ trang thai hat dong

E,=E -E, : ning lrong hait héa @a phin tng thuin

E,=E -E, : ning lrong hait hda @ia phin ang ngtich

AU =-Q=E, - E : hiéuang nhét cia phan ang.

Tuy nhiénddi véi phan ang phic tap nhiéu giaidoan, trongdé mdi giai doan c6 nét hing
sb téc d6 k; va ning hrong hait héa E thi trwong hyp naydai luong E trong bdu thire (7) ch
la ning lrong hait hoa béu kién.

Vi du phanang :

2NO + ChL — 2NOCI
la phan ¢tng phirc tap gdm 2 giaidoan:
a/ NO + C} - NOCl, (nhanh)
b/ NOC}+ NO— 2NOCI (ctim)
Vi giai doan b clim nén éc d6 phan ttng phi thuoc vao giaidoan b :
V :\/b = lﬂ)'c:NOCL'C:NO

Mic khac do giaitoan a nhanh nén xem alyiai doan nay rim ¢ trang thai can bng :

C
K, = CN:(E; - Cyoq;, = KoCroCqy
Vay 1V =V, = k.K.CGo.Cy = kGo G
Do vay ta vit lai giai doan a :
NO +Cl US> NOC)

k:kb_Ka:kb_ﬁﬁd|nk:d|n|<b+dlnkl_dlnIS
Ap dung biéu thac LK - £ taco:
E_E ,E _E

RT° RT RTF RT

hayE=E+E-E

O day : B, E; va B la ning lrong hait hoa thre caa phin ang @ ban. Con E 1a ang
lwong hait héa béu kién cia phin ung Hng dng.
5. Hiéu wng bu trw

Trong phrong trinh k = A€~ thi Eva A la hadai lvgng dac trung aia phan ang. Gia
sir ta 6 2 phn tng ¢6 A Xap xi nhau ; E chénléth nhau 10Kcal/mol. So sanbiny $ toc 4o
2 phanting ta co :

_B
kl Aer _(E2-E) 10000
k

L — =€ RT — g%
> AeF
Néu T=500 K thila = A7 L goo5 10
> AeFR

Két qui cho thy mot sy chénh éch du khongdn lam cia ning hrong hait héa ding din dén
mot su khac bét rat Ion caa h“}ng ® toc do. Tuy nhién tlrc ngh'ém ch‘o thy trong nhéu
treong hop, hai plan tng co 6c d6 khong chénhéch nhau my mac dau nang lrgng hat hoa



cua chang 4t khac nhau. Hin trong nay chcé tré giai thich réu gia thuyét haidai luong A
va E d@ia nhirng phin tng so sanh 1&dng bén (céanh hrang trai ngroc nhau), a thé :

- Béi véi phan tng c6 E én, dang B toc do phan tng chim, nhrng vi A ding lén nén
tbc do khdng qué cim

- Nguoc lai véi phan ang ¢é E nld, dang B téc ¢ phan ang phii nhanh nleng vi A
nho nén bc do khong tkk qua nhanh.

Quan & gitra A va E bu tir 1an nhau.

Tir cac 8 liéu thee ngheém ngroi ta xacdinh duoc b thie kinh nghém sau :

E=alnA +p
Hé thic tréndugc goi la hé thirc bu tir.

§8 PHUONG PHAP NGHIEN CUU TOC PQ PHAN UNG VA XU LY SO LIEU
|. Cac phwong phap nghién @u téc dd phan @ng:
1. Mé& dau: tong quat c do phan ang viét: V = kC'C

Nhu vay mudn biét van toc phan tng din phai biét néng do cac clit theo t. C6 2 pirong
phap xaatinh dinh rgng rong do

*/ Phuong phap hoadt: Xacdinh rong d cac clat dya vao plrong phap hoadt chuin
d6 thé tich hdic phrong phap tng lugng. Plwong phap nay cho phép xamh tuc tiép ndng
d6 chat dau haic sin pram. Tuy nhién c6 niroc diém l1a phii ldy miu ¢ hdn hop phan ang,
lwong mau lay rat Ion.

- Phii b6 tri phan @ng chdn d6 chit tham gia héc sin pram. Viéc chiin ¢6 phai nhanh
so Wi téc d6 phan tng nghién au dé ndng do xac dinh duoc twong tng Vi thoi diém lay
mau. Dé lamdiéu d6 thi phii: pha bng, 1am hnh dot ngot, dung clt ham, lai bo xuc tac, ...

*/ Phuong phap 1t Iy: Dua vao tinh cht vat ly caa ke phan tng wi diéu kién la tinh clat
vat ly 6 bién d6i ty 1¢ voi nong do cua chit nghién ¢u. Cac plrong phéap ¥t Iy gom:

- Po 4p st hé ¢ trang thai khido ar gian no haic thaydoi thé tich.

- Po d6 phan ac, khac », mau éc, huynh quang, quang ph

- Do do din, thé dién arc, arc phd, khdi pho, ...

Uu diém oia phrong phéap 1t ly la do lién ic cacdai lwong, nhéu thiét bi tr dong hoa,
lwong miu ch can rat it, khéng lam éi loan phan tng, c6 tié két ndi may tinhdé phan tich va
xt ly sb liéu thi nghém. Phépio c6 tté tu dong hoa nk 1ap trinh cho may tinh.

2. Po téc dd phan &ng: Cac pkn ung hod bc chim co tte do bing phrong phap théng
thuong khi tén hanh phn tng trongdiéu kién tinh (phrong phép inh) haydiéu kién dong
(phuong phap dong)Déi véi phan tng nhanh thi phi ding phrong phapdic biét nhu: tia
phun, plrong phép Bi phuc can ing.

a) Phwong phap tinh:

La phrong phap #n hanh trong & kin voi V = const va xactinh sr bién thién dng do
chat tham gia pan tng haic sin ptam theo thyi gian ¢ nhiét do da cho. Nu phan ang Xy ra
gitta hai clat thi ching phi duoc dwa ddng thyi vao phin tng, thyi gian ton 1an phii nho
hon rat nhiéu thoi gian ban hg caa ching. Mu chi cé chit tham gia thi laaau giir ¢ nhiét do

thip (dé cho phin tng khong %y ra) saud6 dua nhanh &i nhiét ¢6 phan atng. Thanh binh
phin @ng phii tro d6i véi cac chit (thuy tinh haic thép khdngi)




Sy thaydoi ndng do theo t c6 theo dbidc tiép haic gian tép.

- Vi du tryc tiép: Sr thay doi &p stit (phan g trong pha khi céusbién thién $ mol).
Phéan tich thanh ph hoa lc ¢ cac thyi diém khac nhauia cac mu.

- Vi du gian tép: Do céc thong & vat Iy ty 1& véi nong do cia hé nhe mat do quang,do
nhdt, d6 quay arc, @6 dan, ...

Két qua duoc biéu dién 18ndd thi ndng do - thoi gian -Buong béu dién duoc goi 1a duong
cong dong hoc, o6 doc aia tiép tuyén véi duong congdong hoc tai thoi diém t (V :Ocll—ct:)
chinh la éc d6 phan ang.

b) Phwong phap dong:
La phrong phap #n hanh trong &imé bing cach cho 6t dong lién tc cac cht phan tng

qua binh phn (ing wi toc do khdngdoi. Chat phin ing c6 tie di qua 1 in (dong 1 chiu)
haic nhiu lan (dong tédn hoan)dong hoc. Phrong phap dong pit tap nénd day ch trinh

bay @ luoc.
- Xét phanung A1 B xay ra trong th tich V. Bing phin ang }‘
nhan clat phan tng A Wi nong d6 a, Hc do dong vao Udau ra
cua binh dong &n & U, con Bng do ada gam mot luong la x = U
doda chuyn thanh B. Dai6 ta cé can ing vat chat:
V
Uadt= U(a— x)dt+ Vvd (1)
Trongdé v 1a Hc do6 pranang. T (1) - v = % (2)

Truong hop vira xét 1a khdng cé gdién rong do vi cé sr khudy tron lién tac hdn hop
phan tng. Vi thé khi xét khéng &n xét nguyénd thé tich ma xét & thé tich.

- Xét treong hop thee hién trong dong khdng carskhiudy tron thi rong do chat phan tng
giam theo chiu dai @a binh plntng (c6 grdién mng do).

Gia s chat A di vao tte tich dv qua it dién 1 trong thi gian dt 1a: U.a.dt,&mol chit A
qua kloi thé dv qua tét dién 2 1a: U(a-dx)dt. 8 chénhh éch rong do gitta tiét dién 1 va 2
bang $ mol chit A d& phin tng trong tié tich dv trong thi gian dt

Vay ta c6 & chénh &ch rong do gitra tiét dien (1) va (2) la:

Uadt- U(a— x)dt= vdvd (3)

Theodinh luat tac ding khdi luong ta cé:
_d(a-x
=- 4029 . Koy a-xy @[
dt e\
Thay (4) vao (3) ta co:
Uadt- U(a—- dx)dt= dvk(a X) d & 1 2 23]

Suy ra Uadt- U(a— dx)dt= k(a- X) dvd (5)

Phan ly bén  va tich phan (5) ta cq' (o x) :J'%dv

0



Ta co: 1 1 1)k
' n-1 (a- x)* d* U

bai luong % c6 thr nguyén la thi gian nénduoc goi la thoi gian tép xdc,dé l1a thyi

gian trung binh cit phan ung di qua binh phn ¢ng.



CHUONG 3: LY THUY ET CAC QUA TRINH SO CAP
§1 LY THUY ET VE CAC GIAl POAN CO BAN

1. Thuyét va cham hoat @éng:
La mot trong nhiing thuyét co ban cia dong hoa bc nham tinh ¢ d6 phan tng hoa bc don
gian trén © sd nhiing tham & nhu: ban kinh, khi luong, ring krong, ... Thugt va cham
quan ném: cac cht phan tng mun tham gia vao Bn doi hoa hc thi chiing phi va cham
véi nhau (throng la va chm ddi - va clam c6 #in st 16n). Thuyét duge xay ding trén o so
phan @ng ledng phant, xay ra trong pha khi. ¢ d6 phan tng duoc tinh king $ va cham
ddi cia cac phanit chit phan (ng trongdon vi thé tich, trongdon vi thoi gian & d6 cac phn
ter cO ning hrong du 16n dé co the vuot qua hang rao thnang vaduogc dinh hréng Wi nhau
mot cach @én thiét. Tuy nhién khéng ph moi va cham déu gay ra phn ang ma chcé nhing
va cham hat dong moi gay ra plin tng hoa lc.
2. Co so tinh k:

Gia sir cac plan tir tham gia pan ang c6 dang hinh @u. Néu ky hiéu Z 1a $ va clim cia
tat ca cac phant co trong 1 cmtrong 1 giay, Za ladsva cham hiéu qui, P 1a thra $ dinh
huéng thich kvp dé c6 va clam hiéu qua thi gita Z va Za c6 i quan & sau:

_ > S5 _ . E E .
Za=Ze’RT = Zexp( RT) X

Trongdé: E la rang rong hat hdéa. Khidé dinh hrong thich lyp [\

thi $ va clam hiéu qua 1a:

- Néu trong 1 (;rﬁ co n pfan tr cung lai thi theo thugt dong hoc
phan tr khi ta c6 6 va clam gira cac phn tr la:

Nz

Z :77T.d2.u_a.ni (2)

Trongdé:  d: laduong kinh pln ti.
u, : tdc dd sd hoc trung binh ga cac phn t.

Mit kh&c ngroi ta tim duoc the d6 trung binh & hoc caa cac phanat phu thugc vao nhét
do6 theo plwong trinh sau:

_ %
ua = (Ej (3)
T
Trongdoé M: la khbi lugng phani.
Thay (3) vao (2) ta co:

%
nRTj 7 A (4)

Z=2d’ (—
M
Thay (4) vao (1) ta co:
% !
pZa=2 pd (%] ? ARt (5)



Truong hyp tong quat, Bu trong 1 crfichira ny phan & khi A va i phan & khi B va ban
kinh phanit lan luot 1a ra, rg, khoi lwong phani l1an huot 1a Ma, Mg. Khi dé  va cham gitra
cac phant khac lai s¢ la:

Z =x(r, +ry)’u,n,n, (6)
Trongdo: mw+tr=d
oo u,+Us _(8RT %2
2 2 T

(7)

1 1
___+— i 1A khdi lwong thu @n.
PRI 0o uong @

Thay (7) vao (6) tdugc:
¥
Z =1, 1)’ (SRTJ N ®)
mu

%
8RT] =7,
i

bit: a(r, +rB)2( @i la thra $ va cham.

x(r, +ry)? tiét dien va cham hinh ke gita cac phn tir.
- Néu sr twong tac gira cac phanitco tinh hat nhau thidi dién va cham hiéu qua 3 16n hon
tiét dien va clam hinh e z(r, +r,)?.
- Néu trong tac gira cac phanut cé tinhday nhau thi @t dién va chim hiéu qua nho hon tiét
dién va clam hinh koc z(r, +r,)>.
Chap nhin tiét dién va chm cia phan & A véi B phu thupc vao tié tich mol @a cac
(phén t) cau tr theo & thirc sau:

2

1 1

3 3

w(r, +rg)* =1,39.10*° (%} +(%] 9)
A B

Trongdo : d la kidi luong riéng;%: |a thé tich mol phantt.

- Truong hop 2 phant khac lai va cham voi nhau thi ndi va cham hiéu qua 1am chqyén hoa
1 phan & khi A va 1 phanu khi B. Khido6 toc d6 phin tng tinh riéng choting cu tir s
chinh la 8 va clam hiéu qua.

W=PZa= RZ&R. . p (10)
- Theodinh luat tac ding kh)| luong, va clam gira 2 phantt dé tao nén phn tng 1a phn
tng ledng phani, khi do tc do phan tng viét:

W = ko.na.Ng (11)
So séanh (10) va (11) ta co:

k,=P.Z,e R = k. e R (12)



b
Thay Z, =x=(r, +rB)2(8R—Tj vao (12) ta co:
i

k= pa(r, +,)° (SRT] e T (13)
i

Nhu vay k; phu thupe nhigt do, ning hrong hait hoa va cacdu t cu tao nén phanit nh
ban kinh, tira $ dinh hréng v.v....
Logarit hod 2 & (12) ta co:

Ink, =In p+In ZO—%,dao ham 2 ¢ theo T ta co:

dlnkzzdInZ0+ E _1_E
dT dT  RT 2T RT

1
E+ RT
dink, _ q
Thu gon ta co: = 14
@ dT RT2 RT (14)

Trongdd:q = E+% RT
"Phrong trinh (14)duoc tinh todn da trén gi thiét tién dén va chm nhau thediuong thing
noi 2 tam dia chung. So sanh pbng trinh (14) i phuong trinh Areniuts ta ty:

dink, _ E q . 1
= = Trongdo q=E+=RT
dT RT RT (Trongdo q 2 )

Nhu vay: E # E+% RT mét gia ti Ié%RT

- Néu phan ng xdy ra é nhigt do < 1006 K va thre # gip nhitng phin tng c6 E=10" +10°
Cal thi c6 thk coi E= E+% RTIa trong duong.Nhr vay theo thugt nay ta éng co tk tinh

duoc ning lwgng hait héa dia phin tng.
§2 THUYET PHUC CHAT HOAT PONG
1. Khéi niém mé dau:
Thuyét nay do Eiring va Polanyi xayudg. Theo thu&t nay, plan ung xay ra la do g

hinh thanhtt cac téu phan tham gia g@in tng, mdt sd t6 hop tam thoi goi 1 phrc chit heat
dong. Vi di: so d6 tong quéat éa phin tng gita 2 téu phan A, B nir sau:
A+B-[AB] - C+D

Phrc chit hoat dong 1a 1 6 hop tam thoi, trongdd céc lién Kt ci dang b pha hy va cac
lién két mai dang hinh thanh. Ly théy nay lai bo khai ném thé & vé sy va clam ma tén
hanh quan sat émiang aia k& phan ang khi c6 & twong tac in nhau gira cac ttu phan phn
trng dé xay drng phrong trinhdinh krong aia thuyét. CAc tac gi dd xem xét phn tng: X-Y
+ Z — san pham. Trege khi tao thanh én pham, cac phanat X-Y va Z hinh thanhd hop tam
thoi sau: X........ Yoo, Z trongid lién Kt Y-Z dangduogc hinh thanh va liéné X-Y dang
bi pha . Trang thai nay Eiring gi la phirc haat dong con Polanyi va Evanogla trang thai



chuyén tiép. Khi Z tién toi gan X-Y, lién két Y-Z duoc hinh thanh vé dang kén, con lién kt
X-Y thi yeu dan tien toi bi pha & hoan toan. Khiié c6 & hinh thanh & pram cia phin
ung. V6i y tudng nhr vay nén panung 2HEHo+1, c6 the biéu dien nhr sau:

H H H----H H—H

Nhu vay phirc chit haat dong khdng phi 1a mot hop chit hod koc bén, né cti 1a trang thai
chuyén tiép oia cac kéu phan & trong ldc plan tng. Thuy:t phirc chit haat dong gia thiét
gitta phirc chit hoat dong va céac cht phan tng rém can lng wi nhau. Can ing nay én tai
trong st quéa trinh phn ang wi hang $ can ting k . Phrc chit haat dong sau khidugc
hinh thanh & phan hy vsi haing $ toc do ky; dé tao ra é4n phim cia phin ang. Theo thugt
nay phn tng

X-Y + Z s cO & do:

X-Y+Z =  X.Yo.Zo X+ Y-Z

Nang hrong aia ke s5 thayddi khi Z tién t6i gan X-Y. Gia sir sy tan céng ¢a Z vao X-Y
la thing hang— nhu vay s3 t6n it ning krong.

Khi Z tién t6i gan X-Y thi luc day xuat hién va ting lén rx-z dn
dén thoi diém naodo6 X-Y chuadat han, Y-Z dang hinh thanh | thi
d6 1a phirc haat dong. Lucdd ning lrong aia ke cao niat (N). w é
Sau khi lién Et X-Y dat han va lién Kt Y-Z duoc hinh thanh, '

r, khdngdodi, ry ting vo cling vaing lrong aia ke giam dan ;
ung Wi su hinh thanh & pham. :

Nhu vy theo & dd trén miit phing ning lrong [& ham ta ~<_

r, . Nang lrong aia k& & mdi thoi diém phy thuoc vao N

twong quan {, r,. Mat phing d6 1a #ip hop nhing duong
thang ring lrong aia ke tng V6i tirng thyi diém khac nhau. Trénocss xay drng dugc bé mat
thé ning thi xay ang duoc duong phin tng sau: (hinh & bén).

2. Co o tinh k:

Tai 1 thoi diém ndodo trong 1don vi thé tich aia ke, ndng do phic chit trung gian la C.
Néu goi (] 1a thyi gian $ng trung binh &a phic chit hay 1a thvi gian dé phic chit vuot qua 1
chiéu rong [ caa hang rao thning. Thi theatinh ngha, H¢ d6 phan tng < la:

C¢

W=— (1)
T
X--Y--Z
3 _ \ \
Trongdé:C* :(Zﬂnlij —Z o "re.,.C () 9
h ZX—Y ZZ E E
Véi:  m: khdi luong hat. ?
k: la Bng £ Bomzoman. Xy+z '
h: hing $ Pling.
8: chiéu rong aia hang rao thning. X+Y-Z

Toado phanung



E: ning lrong hat hoa @a phic chit hoat dong.
Cxy, Cz: ndng do chit dau.
Zxv, Zz: tong thing ké cac cit dau.
C: t6ng thong ké plirc chit haat dong.
- Néu goi v, la toc @6 trung binh éa hat (phan &) chuyén doc theo lwéng ta d6 phan
ung trong khang d thi khido thoi giant s duoc tinh la:
0

= b (3)
Trongdo: v, = (ﬂjz (4)
Tm
\ _ o[ 2zm :
Thay (4) vao (3) — 7= 5(k—Tj (5)
Thay (5), (2) vao (1) ta co:
_kT Z N
oz GG (6)

Biéu thuc (6) 1a ndt trong nitng cong tirc co ban cia phrong phap ptic chit haat dong.
Tuy nhién Bu theo céng tic nay thida thra ntin chit dau di qua hang rao ﬁmang thanh
san phim va khoéng cé cBu ngroc lai. Thuc % néu phan tng ©io thanh én pham cé ring
lwong du 16n thi phn tng ngroc lai c6 thé xay ra king cach chudn qua tang thai chugn
tiép dé tro vé trang thaidau. Kha ning nay cth mat di khi hé cung ép 1 pHin ning lrong cho
cac phantt khac va bméat haat tinh. Khidé ning wong E @ia ke nho hon EY

Thuc ra mdi hé c6 1 xac sit naodoé chuyn Vé trang thaidau. Xac sdt nay cangdn réu ap
Suit caa ke nho (Ap st nho 1am giam twong tac gira 2 phantt). Bé dic trung cho ki ning
chuyén Vé trang thaidau ngroi ta dua vao plrong trinh (6) & s chuyén y (khapa). Khido:

kT Z o
W=y— RT.Cyy - 7
X h ZXY Z GG ( )
Theodong hpc hinh thirc thi ptining X - Y + Z ¢6 dng kic 2 nén phrong trinhdong hoc
cua no la: W = k.ny C, (8)
So sanh (7) va (8) ta da:= y - — % g %k ©)
h'Z..Z,

Biéu thirc (9) la béu thic tinh Hing $ téc do theo plrong phap ptic haat dong.
* Tinh hing $ téc do quadai luong nhit dong:
Theo phrong trinhdang nhgt cia phin tng hod loc mo & qua bng thing k& \6i viéc tao
thanh plicc chit hoat dong tir cac clat dau ta co:
Z" Cc’

AG? =-RTIn +E (10)

XY 'ZZ CXY' CZ

O diéu kién chuin tic 1a khi Gy = G, =C' = 1 mol/l thi ta c6:



: _ z’
AG? =-RTIn + E (11)

XY'ZZ
Thay vao (9) ta ck, = X? e S (12)
~ Thuyet phirc haat dong gia thict phirc haat dong & trang thai can ing thong ké \bi cac
chat phan (rng. Theo nhit dong hoc ta co:
AG;=-RTnK=AH-1$ (13)
C¢
Xy >~z
AH;, TAS la entanpi hat hoa va entropi ha hoa
Thay (13) vao (12) tduoc:

Trongd6: k* = la kg sd can king gira phirc va clit dau

AHF-TAY #
KT kT [im ] KT 2 2%
k,=y—k* = = eRT eR 4
am T i 4)
Logarit hod hai & cua (14) bi dao ham theo T ta co:
#
dink, _ AHg l_AH +RT (15)

dT RT? T RT

Khi s6 sanh (15) & phuong trinh ArenlutdLnTkZ

AH +RT=E (16)
Trong nhéu phan tng, gia ti ning lrong hait hod E >> RT daé c6 thé bo qua RT

trong (16). Khid6 ta vit lai biéu thirc (15) 13 L”Tkz - RET2 Ngha Ia CoiAH? = E

§9 PHAN UNG TRONG DUNG DICH

I/ PAC PIEM CUA PHAN UNG TRONG DUNG DICH
Trong pha khi , cacdii phan gn nhr chuyén dong tr dovaf khoéngtong tac gi i
nhau. Trong khi6 trong dung ith, sr twong tac gira cac tu phan latang €, ban chit cac
lyc nay la it khac nhau ¢m luc twong tac phant, luc Vandecvan va caad khac. Cacuc
nay yéu hon lyc héa ti vadugce phét sinh gia cac nguy@nitgan nhau. krc trong tac phanit
gom:

- Luc dinh hréng phat sinh ra ga nhing phan c6 du tao khdngddi xang va dodé
c6 momenutdng arc vinh aru. Cac trong arc nay ¢ dinh hréng ra saochodla thiin
loi nhaatsveef @t ning hrong, trong tacdd din dén ar hat trong 1 gitra cAc phanit

- Luc am ung phat sinh ra §a cac phan twrcosyc va phanit khdng c6 ac do Kt
qua phan @c héa @am ing phan & khéng phan gc trong tirong tao nén o phan ftr
co arc.

- Luc khuyechs tan gay ra doing dng arc trc thoi xuat hién trong nguyénit va
phan & do chugn dong aia e va cung lam cho c&éuiphan hat nhau.



- Lién két Hidro duoc coi nhr 1 lién Kt di cuc xuit hién do trong tac &rdng arc king
ludng arc gira 2 lién ¥t phan @c manh thibc cac phanat khac nhau( hit thwe
cung 1 phani). Sr phan a@c nay § cang manh réu hoéa ti chinh va ph caa hydrd
déu lien Kt vao ntirng nguyéntt amdién manh

1/ Nhirng d@ic diém chung

Truéc hét dung moianh hrong dén chuyén dong phan i cia chit phan tng. Trong
dung dch cac phant chit phan ttng déu bi bao quanh & tir 8-12 cac phamir dung méid
khoang céch gn nhit. Sy c6 mit cia dung méi Mt mat 1am &ng $ va chim chung trong
dung dch, #o thuin loi cho sr haat héa phand, nheng mit khac ding lam gim tin $ va
cham gira cac phanit chit phan tng. Ngroi ta cho &ng ng va cam giita cac phanit
trong dung ith l6n hon trong pha khi khimg 1000 4n. Do i bao quanh & dung méi cho
nén sau khi va em cac phanit vin ¢ gan nhau nén chungiltiép tuc va cham giéng nhr 2
tiéu phandugc nhbt trong 1 bng dung mdi. Thi gian ©n tai cia cAc phanuttrong dung ith
khoang 10™ s l6n hon khaing 1000 4n trong pha khi. $t6n ti lau cia cAc phant trong
dung dch gi 1a hiéu ang 1dng.

2/ Anh hwéng cia ar sonvat hoa lén plin ng trong dung dich

Khi chit tandugc chuyén tir pha khi vao dungidh long thi cac phanitchit tan trong
tac Wi cac phant dung moi daié lam ting luc trong tac gira cac phanit dung méi va lam
thay d6i cu trac @a nd. Hai $u t6 nay lam thaydoi cac yu t6 nhiét dong nhr G°, H° , S,
cua cac cht khi cuyén tr pha khi vao dungidh. Bén thién caaiai luong trén @i la AG®,
AH‘i, AS’, 1a ning lrong sonvathoas tiéu chm,entanpi sonvat héa va entropi sonvat héa tiéu
chuan.

Céc phantt trung hoa k nuéc khdng th tao ciu hydro \6i cac phantt nuéc khi hoa
tan, do couc twrong tac @a ching vi cac phant ludng arc yéu . CAc bp chit hiru co trung
hoa h sonvat héa anh hon trong dung méitu co SO \bi trong nréc.

C4&c ion cOtong tac mnh Wi cac phantt nuéc dodoé lam &ing sr dinh hréng aia cac
phan tr nudc dodoé lam gim manh entropi. Bng thrc nghém ngroi ta thiy ring cac anion
bi sonvats hoa trongudc manh fon cac cationtong duong \é kich thréc. Cac iondon hi
bao quanh &i 16p khi quygn sonvat héa . cac iaton bao quanhdi 1llowps khi qugn son
vat héa. Cac phanrtdung moi bao éc gan nhit(truc tiép)ion sonvat hdaad ra bp s cip.
Nhitng phan & dung mdi lién Et yéu hon haic manh ton do Kt qui cia trong tac ion,
dipole, trong tac cho nén ,ciu hidro $ dugc dinh hréng manh hon trong dung gth so i
trong dung méi nguyén é&h Tiép theod xa hon 1a I6p son vat hda thcip. Hai bp son vat
héa nay che cm tredng dién tich @a ion nén khonginh hréng binh throng nhr cac phan
ter dung mdi khacO ving xa lon nita xuit hién sr phan ec ocia dung méi. Niing diéu néu
trén |a nguyén nhan gay ra pha W cau trdc binh tirong aia dung mdi va ia cac ion ¢
mat trong dung ¢th.

Son véat hoaa lam thaydéi toc do phan ang khi chugn pha khi vao dungich. Téc do
phan ang phi thuoc vao kh nang sonvat héaia cac ion ma khning nay pla thuoc vao fan
chat cia cac dung mdi. Vi : nudc, methanol, focmamit sonvat hdamh c cation va
anion, axetonitrilsonvat héagnion, dimetyl focmamit, dimetyl axetamit, dimetyisfoxit
son vat héa mnh cation nkrng sonvat héadu cation....



Anh hréng aia sr sonvat hoatdi khi vuot xaanh hrong aia hing $ dién moi ( kh
nang hoa tan &a chit dién ly trong axit xianhidric{ =113) & 22°C lai kém ton trong nrdc
(e = 81). R ranglay la st son vat hodic thuda céanh hrong quyét dinh.

3/ Anh hwéng cia ap stt 1én téc dé phan &ng

Trong pha khianh hrong aia ap sét 1én tc d6 phan ang trong tr nhe anh hréng aia
nong do. O nhiét d6 khéngddi téc do phan ang viét theo &p sit cé the viét nhe sau: V=
K.P"P,...

Déi voi phan ang trong dung ith, do & hainhf thanh plic chit haat dong kém theo
su thay ddi thé tich . BEn thién i tich Av' gay ra khi chu§n chit phan ang vao plic chit
hoat dong dugc goi la thé tich hat hdéa Déi vai phan ang

A + B =(AB) > X + Y

Thé tich hait dong duoc xacdinh Av' = V' - ( Va+Vg) . Trongdd V' 1a thé tich mol

riéng ptin caa phrc chit haat dong, Va, Vg 1a thé tich mol @a cHit A va aia chit B.



CHUONG 4: QUANG HOAHOQC
§1PHAN UNG QUANG HOA
1.Pic diém chung:
La phan ¢ng xay ra do tac dng aia anh sang, ¢hyéu la &nh sang nhinh (kha bién) c6
buéc song i 2000 + 8000A Cac plan ing do co thé thyc hign trong pha khi,dng hdic ran.
Do la nhrng phin tng phan hy hay tng hop, 6xy hoa ki, cong, dime hoa,dong phan hoa,

- Cac plan tng quang hodéu dién ra phirc tap, nhiu giai doan ndi tiép nhau, c6 & che
day chuyn va ch thuc sr la quang hod@ giai doan dau (sv cap) con cac qua trinh ghcap
khac la niiing phan ing nhét binh throng khéng c6 @ tham gia tec tiep aia &nh sang.

- Pa 9 céc plan (ing quang hoday ra Wi AG < 0, ngfia Ia réu khdng c6 tac ghg aia
anh sang thi pim tng van c6 kh nang nhét dong tr dien ra trong nitng diéu kién da cho.

Vidu: H, + Ch = 2HClg 25°C trong bi n6 khéng xy ra \O téq d6 quan sattuoc vi noé
bi Kim ham ¥ mat dong hpc (do ring lwrong hat hoa cao), tuyang v mat nhiét dong hoc no
c6AG < 0. Khidua ra anh sang #troi ¢ 25°C hdn hop Ch, + H, phan ang di doi va co the
nd. Anh sang gt vai tro kich thich gop gim lam ting ning lugng hait hoa, niy vay ma phin
ung xay rad nhiét do thap.

Mot sb vi du vé phan tng quang hod:H, + Cb — 2HCI, dréi tAc ding aia hic xa tu
ngaai gan: (A = 200 nm; 1nm = I6cm = 16°m).

- Phin tng quang pin Axetoné trang thai hvi duéi tAc ding aia brc xa A = 313 nm:

2CHCOCH; — CHg + CH;,COCOCH.

- Sr hap thy birc xa tr ngaai tao ra chu trinh ozantang binh tru caa khi quyn:

Q —20; O + O, - O3 O3 > O + Q + nhit.

Céc clit hiru o chira clo, flo nhr: CR; (CFC - 11) va CFEl, (CFC — 12) \ét tit chung 1a
cac cfat CFC do con ngoi thai vao khi qugn bi quang phanab ra nguyéntt Cl. Sr pha hy
tang ozon do cac @b CFC »y ra nhr sau: CECl, — CRCI + CI.

Cl+ &— ClO + Q
CO+0—->Cl+0G

- Phan ¢ng ng hyp hydratcacbon (cac gluxit)itCO, va HO dudi tac ding aia Anh sang

mat troi do thre vat xanh thrc hién.
mCQ + nHO — (CH,O)n + nQ

Cac plaintng trén cé ang luong hait hod tr 45 + 400KJ/mol.

2).Céac giaidoan caa phan #ng quang hoa lc: cé 3 giaidoan:
a) Giai doan hap thu proton:

Phan & chuyén tir trang thai @ ban |én tang thai kich thich céamg lrong cao.
b) Giai doan quang hoa & cap:

Céc phanit bi kich thich tham giatc tiép vao pkn ang.

c) Giai doan quang hod thr cap:(giai doan phan tng 6i).

Trong giaidoan nay cac & phim cia giai doan v cip tham gia pin chuyn hod céac
phan & chat phan irng con 4i.

Vi du: Prantng H, + Cb — 2HCI, ¢om céc giaidoan sau:




a) Hp thu proton: Gl + by — Cb.
b) Giaidoan % cdp: C, — 2Cl
c) Giadoan thx cip: CI + H — HCI + H
Trong phin ung quang hoa phar thit phan tng co tié hap thy truc tiép haic gian tép
photondé chiing chugn sang ting théi kich thich.
A+ h— A
hagic D + kh — D
D+ A—- D + A
D i la chit cam quang.
3) Sr hap thu anh sang trong mdi tarong ddng thé - Pinh luat LAMBE — BIA:
Khi chiéu mot chum tiadon sic song song coudc songh qua bp mong dl aia mbt moi
truong dong the thi arong dé6 &nh sangtt | dén con | — dl, khidé dl la ring rong anh sang
duoc hap thy mdi gidy trén 1 cricaa tiét dién ngang @a I6p vo ciing mng do.

$_—snd| (1)

Trongdo: n: $ phan t chit hap thy &nh sang trong moitdng dong the.
e: Hé s hap thy hay ¢ $) tit phan t.

;\
|
|

Léy t|'ch phan (1) ta co:

|
—— =" k- L

j endl —gnJ-dIc» InII———gnI = .

0

Hay | = L.e*" hay I =}.e>* (C: ongdo molll).

§ 2 NHUNG PINH LUAT CO BAN CUA QUANG HOA HQC

1. binh luat Grotut — Prepe: “ Chi c6 nhitng anh sang nadwoc hap thy boi hé phin ing
méi ¢co th§ gay né;rlduqc ar bién d6i hoa hpc”. Tuy nhién é@n hiéu thém‘la: 8 hap thu anh
sang ladiéu kién can cho myi phan itng quang hoadt, né khdng péi la dieu kién da bai vi 1
birc xa c6 thé bi hip thu ma khéng gay nén & ddi hoa hyc.
2.Pinh luat Van - Hop: “ Luong chit bién doi quang hod éc ty 18 voi nang lrong &nh séng
duoc hap thy”.

Theo Van - Bp: -dC = constl.dt (1)

Trong d6 Al la ning krong anh sangion sic dwgc hip thu trong lcni trong 1

giay.Al = (o= )(I 1) - Al=1, - L

Tir (1) suy radc do phan eng quang hoéade la:
:_(jj_c'[:_ constA I1( voi Al = 15— 1 = 1,(1 — €%9)

=const1 - €9  (2), (wil=1cm).
(1), (2) 1a cong thc toan lc ciadinh It Van - Hip.



3. Pinh luat dwong lweng quang hoad éa Anhstanh: “ néu anh sang gay radsi doi hoa
hoc thi ndi lugng tir dugc hap thu gay ra g bién d6i caa 1 phanit chat phan ang”.

Nhu vay 1 mol photon hay 1 moilrbng tr anh sangiugc goi la 1 Anhstanh coang hrong
bing: E = N.y = N.hCh. (N = 6,023.18° sb Avogairo; h = 6,625.18%.s: ting $ Pling).

y = Clhla in $ cia birc xa va 1ado dai séng a hic xa.

Niang lrong aia 1 Anhstanldy cacdo dai song khac nhau thi cé giakhac nhau:

A (A% Ving pho E = N.hy = N.hCA
1000 T ngaai 1193 KJ/mol
2000 T ngaai 598 KJ/mol
3000 T ngaai 398 KJ/mol
4000 Tim 299 KJ/mol
5000 Luc, lam 239,2 KJ/mol
6000 Da cam 199,3 KJ/mol
7000 bo 171 KJ/mol
8000 Hong ngai rat gan 149,5 KJ/mol

Buc xa tim trong vUng kh kién c6 E = 298,9 KJ/moI fab dong con hi’c,xa do E = 154,7
KJ/mol kém hat dong nhit, do \ay cac \at liéu nhiep anh kém nlay nhur gidy anh, phimanh
cO the dé ngoai anh sango van khéng b pha hy.
4.Pong hec aia phan &ng quang hoa hc:

a) Hiéu sut lwong tir:

Thyc nghém ching 1 rang: Trong nhiu truong hyp & phan t chuyén hod trong pim
tng quang hoa khongibg $ luong tr ma e da hap thu. Vi the dé dac trung cho plin tng
guang hoa éc ngroi ta dua ra khai nim hiéu stit luong tir [1:

y = (SO phan tr chit da phin tng)/(S5 photonda hap thy)
y = (SO mol chit d& phin tng)/(S5 Anhstanhda hap thy)

n,

n,

’)}:

Z o

Trongdo: - n,: la $ phan t & phin tng trong 1don vi thoi gian
- n: 1a 9 photon &nh sandg hip thu. Q = L.(1 - &™)
- hiJ: la ming lrgng aia 1 photon.
*v=1 Vids phan hy H,S trong benzen; €1, + Br, — san ph§1m
*y<1l Vidi CHg + Br, — CgBrg
*y>1  Vide phanhyg NO,; H, — Hy + |,
* y>>1 Vidi Hy,+Chb— 2HCI c6y=10
- Theodinh Iuat dwong hrong quang hod thi &l suit luong tir phii bang 1. Tuy nhién

trong thrc & c6 nhéu sai Ech. Piéu d6 khéng c6 ngia ladinh luat quang hoa khdnding.
Thuec nghém cho thy phan tng quang hoday ra 3 giaidoan, trongdo ¢ giai doan 2 cip



mbi phan tng bién doi 1a do Hip thy truc tiép Mot luong tr birc xa, giai doan nayy ludn king
1. Sau giaifoan v cap thuong xay ra giaidoan thir cip, cac giaidoan nay khéng an nhin
ning lrong aia hic xa ma phn ¢ng Vin xay ra nhy cac é4n phim cia giaidoan v cip ¢
trang thai hat dong tiép tuc phin tng Wi cac phanit chit dau, do \ay y > 1. NHing trrong
hop y < 1 la do trong qué trinh phang ning lrong Mip thy bi tiéu thr vao niiing qué trinh
phu ndo0do....
5.Pong hoc aia phan wng quang hoa:
Khi ch ydén hiéu suit legng tr, toc d6 phan eng quang hoa 6t nhr sau:
_dn, _y gy
Cdt hv hd-et)= th
Pay la béu thic tong quéaiddi voi phan tng quang hoa.
6. Mot sé qua trinh quang hoa trong tr nhién va trong ky thut:
a) Sr phat huynh quang, lan quang:

Khi € chuyén 1&n mirc ning krong cao lon, nd cé th quay ¥ mic bandau va phat raic
xa ¢ tin $ dlng king tin $ ma no6 Kp thy haic mit di 1 phan ning lrong va trong trong
hop nay khi quay tr vé mic ning hrong bandau né phét ra anh sang 46n hon. Thoi gian
sdng aia cac phanit bi kich thich khang 10° +107 giay, c6 khi én hon nhiéu. Sr phat ra
anh sang nh vay duoc goi 1a sr phat huynh quang. Cé rhi chit phat huynh quang: GF
eroxin, florexin, dép luc 6, hoi natri, Hg, b, ..

Su phéat lan quang@y ra khi electron bklch thich chu§n sang mic ning leong ma tr d6
n6é khéng th tro vé trang thai © ban duoc. Theo o hoc lwong tr qua trinh chugn hoa nh
thé 1a khdngdugc phép. Nu sau khi nan ning lrgng hoé bc naodo e chugn qua nic ning
lwong cao lon thi né cé th tro vé trang thai @ ban dong thi phat ra frong tir &nh sang. NOi
chung hén tegng lan quang daidn hién tuong huynh quang.

Su phat lan quang tldng gip & chit ran hon la chit long va khi vi d cac sunfua kim lg
kiém tho.

Hién twrong phat hginh quang va lan quanduoc ung duing lam sn mau, sn phin
quang...

b. S hinh thanh va phéa hu ting 0z6n:

Oxy hap thy birc xa tir ngai ¢ A = 207+253,7nmidd o ra chu trinh 0zdw ting binh tru
cua khi qugn. Tang 0zdn nay 4o vé trai dat bao vé trai dat khoi tac hai cia nhéu tia tr ngaai
manh. Chu trinh hinh thanh va phanyrazén nlr sau:

O, +hv— 20
O+ Q — O3+ nhit

Néu khong c6 yu tb ndo taaiong thi keong Oy trong ing binh tru khéngddi. Tuy nhién
cac hyp chit hitu co chia F, Cl nlx CECl,; CRCI ... do con ngoi thai vao khi qugn bi
phan quangab ra Cl. Ntiing nguyéntt Cl nay la nguyén nhan gy faHong ting O; theo @
che sau:

CRCl +hy — CE,Cl + Cl

Cl+0, - ClO+0,



ClO+ 0O - ('3I+O2

c. Sr quang hop:
Thyuc vat xanh (cay, 6, réu, 8o...) hip thu CO, va HO duéi tdc ding aia 4nh sang it
troi tong hop ra cac hyratcacbonduong, tinh t, xenlulo...) va gii phdng ra®z. Phin ung

quang lyp cia thrc vat chi cé thé xay ra do tac dng aia anh sang nhin i co
) = 4000A” = 7000A’ | CO, va H,0 Ia nhing cHit kndng mau nén ching khongphthu dugc
birc xa nay. Tuy nhién trong ttc vat xanh c6 Clorofin (cit diép luc) 1a hop chit hiru oo
phirc tap chra Mg (c6 mau xanhut). Clorofin Hip thy bic xa mit troi(4000A + 700Q8) va
saudd nhrong ring lrong cho CQ va HO qua va chm phan & d thyc hién phan @ng
quang lp nai trén. \ay phan tng quang bp la phin tng aam quang.

Phin ang viét & dang ng quat

nCQ, + nH,O + Clorofin + iy — (CH,O), + nG, + Clorofin

San phim (CH,0), duoc giit lai & thyc vat xanh. Nu n = 6 thidé la glucow, phin tng thu
nhiét (AH=470KJ/mol)

DPén nayda c6 nhéu co ché duoc d& nghi cho phin tng quang hp cia cay xanh, song
chua c6 © sy naodanh gia o ché nao la chc chin vi khéng bét duoc ban chit caa hop chit
trung gian.

d. Qua trinh vé anh:

Phimanh la nét mang Xenluladugc phi mot 16p mong gelatin trongtd c6 mwi AgBr ¢
dang hat huyén phi nin. Lép gelatin va AgBr ¢ ténog la nhi trong anh. Khi phim b chiéu
sang Ay ra phin tng quang hoa:

Br +hy - Br+e
Ag* +e - Ag
AgBr + hy - Ag +1/2Bp (1)

Thuc chit khi nhay (clip) chi mot lwong nkd &nh sangdt qua mayanh du dé tao ra mm
(hat) Ag arc min bandau. Khi trang phim #n hanh trongd hoic anh sangto, phim duoc
nhing vao rét dung dch chit khtr hitu co (vi du: hydroquinon) Ia cft hién hinh. Lac nay
phan tng khi: Ag® — Ag xay ra & dang 4i chd da c6 cac mm (hat) Ag min tao rad phan
tng (1). Nhr vay chd nao trén phim rin duoc anh sang khi alp thi trong qua trinh trang
phim € c6 nhéu hat bac dugc tao thanh ¢en). Trong quéa trinh hAméfi theo, pAn AgBr
khong h khir thanh kim lai s&€ dugc hoa tan trong dungich h@m la hyposunfitnatri
(Thiosunfatnatri)4o thanh plrc Thiosunfat bc hoa tan.AgBr+2S5 d~ - [ Ad $ g]s' + Bi

Két qua nhan dugc phim am Bn 14 hinh ngoc cia vat thé vé 46 ¢am nhat caa tdng mau.

Ciing nhr phim, gy anh duoc phi 116p nhi twong anh, dé nhan duoc anh thrc ngroi ta
cho &nh sandi qua phim tede khi tdc ding I8n gily anh. Sau khiia vadinh hinh nix trén
ta nHin duoc hinhanh thrc cia VAt thé (anh drong bin).Quy trinh nay chchoanh den téng,
conanh mau thi & cé quy trinh khac.



CHUONG 5. PHAN UNG DAY CHUY EN.

§1PINH NGHIA, KHAI NI EM PHAN UNG DAY CHUY EN
1. Gbc tw do:

Goc tr do la nguyénit haic tap hop nguyéni trung hoa ¥ dién va co ekhoéng ghéoi
dodé co hoa tirtu do. Goc mang 1elé goi la goc don R, gdc mang 2elé khdng ghéptdi goi
la goc kép R

Vidy:  Gbcdon: H', Na', CH;, C,H;

Gc kép: O, Se, ...
2. Sr tao thanh gbc tw do: LA do & phan lydong arc (dong ly) lién Kt hod hc dudi tac
dung aia: nhét, quang, lac xa, phéngdién hay ptn ing hoa hc.
a)A:B - A" +B (ddngly)
b) A:B - A" +B~ (dily)

Xét trng phant riéng bét thi sr ddng ly & xay ra bon so \6i di ly vi s di ly phai tiéu
tén thém rng hrong dé tach 2 ion A, B'. Vi vay phan tng gc tr do throng xay ra trong pha
khi.

- Trong dung gth thi ngroc lai, vi cac phanit ¢ canh nhau c6 tacuhg lam phangc lan
nhau, ngoai ra doahg $ dién mo6i aia dung dch cao lam gim src hut @ia cac ion ngoc
dau cho néns di ly cé the xay ra thuin lgi hon so \6i dong ly. Do \ay phan tng ion throng
gap trong dung gth.

- Hoat tinh céc §c tr do phu thudc vao du trdc phanit vado linh dong aia € doc than.
Vi du gbc CH; rat haat dong con gc (C,H,),C kém hat dong vi € bi phan tan vao lién
hop aia cac nhan benzene.

3. C4c lai phan #ng dién hinh caa goc tw do:

-Phinungthé: R+RR - RRB+ B

-Kéthop ndi ddi: R+ A=A -~ R- A- A

-Phinung phanhyt R-A-A - R+ A= A

- Phan ing ddng phan ho&CH, - CH, - CH, — CH,- C H- CH,

- Phanung Kt hop:R + R, -~ RR

- Phn tng hw diét trén thanh binlR +V - RV

~ Trong pfan tng két hop va phin ang huy diét trén thanh binh khong cogty do, V 1a
goc tr do aia thanh binh.
4. Co ché cia phan wng day chuyén:
a) Giai doan khoi mao mach day chuyén:

Do la giaidoan tao ra nhing gc tr do dau tién cho B tr nhitng phan & trung hod. Quéa
trinh khoi mao c6 tié thyc hién bing khoi mao quang hic nhigt. Vi du: Cl, + hy — 2CI

- Thoi hoi Na vao lon hop CL + H, : Na + C} — NaCl + CI'

Hg +h — Hg* ; Hg* + A —> A* + Hg ....
b) Giai doan phéat tri én mach:



b6 1a nhing giaidoan s Cap cia phin tng day chugn van giir nguyén hoa trty do
nhung xay ra sr phan hg chat dau va to thanh sn pham:
Vi du: phan tng oxy hoa métan:
C,H, 0T, 2°CH,
Saudo ‘CH,+0, - CH,COO
CH,COO - * CH, COOH
"CH,COOH . CH, O+ HO

HO' +CH, - "CH3+ H,0
Hoac trong plan tng clo hoa hgro:Cl2+hv - 2CI' Khoi mao Cl'+H, ~ HCl+H } hat
H" +Cl, - HCI+CI'
trién mach
c) Giai doan ngit mach:

Nhiing giaidoan cia phin g day chugn lam it hoa ti tu do @i Ia phin Ging dut mach
day chugn. C6 nhéu nguyén nhan lam chég tr do mat haat tinh.

- Cac @c ty do va chm vao thanh bintd" +V - HV. Kiéu dit mach naydéng vai tro
quan tong trong pkn ung day chugn khi¢ ap sit thap. Toc do dut mach day chugn phu
thuoc vao \at liéu binh,diéu kién gia cong va ting thai i@ mat binh ptan ang....vi di:

- Gbc tr do trong tac Wi cac hop chit caa kim laai chuyén tiép:

RO+ M&" . RO+ MEY (RQ bdo hoa khong ho dong).
- Gbc tr do trong tac Wi nguyén t hoic phan i bdo hoa hodaitr
RO+ NH(G H), -~ RCOOH* N € H), (g5c msi kém hat dong)
- Céc gc ty do tac dng Wi nhau:
CI'+ClI'+M - Cl,+M
H"+CI"+M - HCI+M...

§2 PONG HOC CUA PHAN UNG DAY CHUY EN
~Tuy thubc vao & xuat hign cua tieu phan hat dong ma phn ing day chugn xay ra theo
kieu day chugn thang haic day chugn phan nhanh.
1. Péng hoc dia phan wng day chuyén thang (khdng phan nhanh):
phan tng day chugn khéng phan nhanh ladiophan tng ma ndi trung tam hat dong
mat di chi xuat hién mot trung tam het dong moi.
Vidu: CI'+H, -~ ClL,+H  O™G. CI"+H,03, H" +Cl, - ...
Hodc phan ing Brém hoa Hgro:
H,+Br, - 2HBr
Br,+hv - 2Br Br'+H, 00 HBr+H"



Br+H, 0. HBr+H"
H* +Br, O - HBr +Br’
H*+HBr O'fl- H, + Br'} Giaidoan trc ché mach.

} Phat trén mach.

Br +Br' +M 0t Br, + M} Giai doan ditt mach.

- Mat xich day chugn Ia ip hop nhitng phin tng mit va tai sinh §c tr do dé tao sin
phim. Céac phn tng day chugn khéng phan nhanhiy ra sr phan hy chit dau va to
thanh 4n phim ¢ giai doan phat trén mach. Trong teong hop nay bc do caa phin
trng day chugn theo ndt ciu tir naodd bing e do cua giaidoan phat trén mach ma
trong do xay ra sr phan hy va to thanh gc nay. Nhr vay, mot cach éng quét ta co
phan tng & giai doan phat trén mach:

R+AD0%. B+R
R+A0D B+R
Bc do day chugn tinh theo cacau tir: A, ,A,, By, B, 5 1a:
_d[A] _ [Ei]
TR k[R[Al= (a)

Téc do phan tng day chugn phu thUOC vao mng do goc tr do. O day rng do goc do
phu thuoc vao giaidoan khoi mao va giaidoan @it mach (VI giaidoan dut mach mng do goc
6n dinh). $ gdc sinh ra trong giadoan khoi mao thi b mét di trong giaidoan dat mach.

Néu goi: W, la tc d6 khoi mao to ra gic tw do R .
W, W, |a tc do giai doan dit mach (huy diét R ; R)).
Ta c6 bén thién mng do gbc tr do:

m=wo—k1[F§][ A+ Bl 4=v  ©

dt

d[d?J =k[R[Al-K[ R|[ Al=w (d).

Vi Ry, Ry c6 hat tinh cao nén sau ¢hthoi gian naodé cé the xem rong do cia no 1a
khoéngdoi (on dinh) nén ta co thviét:

d[R]_,. dR]_, RiR,
dt _ dt’ —
Gng (c) wi (d) ta co: W =W, + W, —
Nhu vy & diéu kién on dinh ¢ do khoi mao king ¢ do dit R, R
mach theo cac & phan hat dong. Neu trong qua trinkitat mach t

chi xay ra vsi mot loai tiéu phan (1 §c) thido ladat mach bic 1:
W, =W=HKRI-[R=W



Khi d6 tbc do phan tng day chugn theo du tir A; 3 14
d[A] _ d[ 3]
T k[ R [ A]= kw!
- Néu qué trinhdat mach c6 2 gc tham gia thi ta cdit mach bic 2. Khidé:
Wo=W=KRI -~ R=y/ W |

Khi d6 toc 46 day chugn theo du tir A; s 1a:

AL B = W 4

Két luan: phan tng c6 lac Ié — phantng day chugn.
Xem vi @ vé déng hpc aia phin ing day chugn thing (TK).
2. Phan i¥ng day chuyén phan nhanh:

Phan (g day chugn c6 giaidoan phan nhanh ach duoc goi 1a phin ing day chugn
phan nhanh. Giatoan phat trén mach sinh ra khéqg pin 1 ma 2 héc nqhiéu hat hoat dong
mai. Giai doan phan nhanh ach la giaidoan bien doi (goc tr do) sin pham trung gian hat
dong aia phin tng va lam dng $ nguyén & va ¢c tu do. Vi di phan tng oxy hoda

hydro:H® +0O, -~ HO" + E)( giai doan phan nhanh ach)

H20 H.0
"OH +H2_’< "OH +H24>'H+02—>_,.

H o+ .
O 'H+02T" OH
@)

'OH+H2TH

H.O

6+H2

Saud6 O+ H, — H' +HO' nén ta c6 thmd & qua trinh day chuy phan nhanh nhsau:
Tir cham nayden chim kia 1a nt mat mach bing mjt mat xich
cua day chugn.

- by dai mich day chugn duoc dinh nghia la: $ lugng mit
xich tr luc khoi maodeén luc hy diét goc tu do.
Néu oi: v: la © luwong mit xich cé trong bt mach day
chuyén.
;12 thoi gian $ng aia cac gc tr do cé trong rach.
N: la&gbc tr do co trongliéu kién on dinh.
Khi d6: t.y 1a thoi gian $ng aia cac gc co trong mch. Sau 1



gidy $ goc bi phan hy 3 la: nk.y.
- Néu goi B = 1k 1a x&c sét duat mach thi khido tbc do dut mach € la: np/t
ta tHy toc d6 dat mach t 18 véi xac sit dut mach f.
- Néu khéng c6 8 phan nhanh ach thi bén thién mng do goc tr do < la:
dn =n,-nBlt (n,:1a ndng do géc tr do bandau)
- Neu phan ing c6 & phan nhanh geh thi @i § 1a xac sat phan nhanh. Khi6 bién thién
nong do goc tr do € la:
dn
— =Ny~ —(ﬁ 9)
bat: B /r = g : thra $ dit mach.
8/ t=f :thra $ phan nhanh.

Khi do: %: n+n(f-g)=n+m, vdi ¢ = (f-g). Tich phan plong trinh nay ta co:

n

[

oMp+n
Co 3 trong hyp sau:

jdt n:%(é"t -1) (1)

*(P<03l\éug>fth‘|fr(1)_>n:u
@

*o=0:Nug=fthit(1)>9=0 — n:&(eﬂ* ~1) vodinh nén gii theodidu kien du:

t=0-n=0- Map O J'dt_>n 0t

0

*(p>0:I\éug<f—>(p>0nénn:&c-:“’t
¢
M6 ta 3 treong hyp trén 1éndd thi ta co:

] [¢>0
* ¢ < 0: Ndng dd goc tr do khdngdoi theo t (day chudn =0
thang).
* ¢ >0 : Nong do gbc tr do ting Iuy thira theo t (day chudn <0
phan nhanh). 0 f

* @ =0 : Gbi han nd: Téc dd phan nhanhing ¢ d6 dut mach
huy diét gbc tr do.Pay ladiéu kién quidinh phin tnhg b haic khéng .
3.Pong hec phan wng oxy ho& hyro:
bong hoc phan ung day chu@rn phan nhanh oxy hoa & d& dugc nghién éu chi tiét. G
ap st khong caodm, o ché caa phin tng »ay ra nhr sau:
0) H,+0,0f- H +HO, Khoi mao mach.



1)  H +0, 0% O+ HO Phan nhanh ach.

2) O+ H,+ 0%~ H +HO Phat téin mach.

3) HO +H,+0'fl- H,0+ H’

4) H'+V 0. HV but mach trén thanh binh.
5) H +0,+MDO'E. HO,+M Put mach trong ti tich.

Goc HO, khéng hat dong, n6 do vatap 3 ma cé (@t it). Ap ding nguyén ly Ang do on
dinh ta c6 bin thién ®ng do cac @c tr do trong B phan tng Ia:

z0

d[HO'] _ . dIO]_ . dIH']
dt dt dt
Vi [H" ] twongddi Ion va coi [H" | >>[0" |; [HO" | nén khi @i n la ongdo chung ¢a
cac @c tr dota co n {H] Khi d6 ta co:

A =i [H 0]+ k| O] H]- k[ HO[ H]=0

=l ol +ke| O] = k[ HO][ 1] @

901y [hJfo] + k[ O] =0
~ k[H]lo]=k/ O[] ().
Thay (b) vao (a)>k [H"][0,] = k{b}[ H]= k[ HO][ H]=0 (o).

A =n k[ ][a] vk O] w]+ k[ HOJ[ H]= K[ H]- i H][ O we0 -

) 0] k[ ][ ][] wec
Biét ki, ks, ks phu thupc vao nhét do;[0,] , M phu thusc vao 4p sit, va thay|H' | = n ta

co: —:” -2k[n[o]-k[d-k[ N Q M=n+ h2 § G- &k k § N= & on
Q'2k1[02]_ f; k4+ks[oz] M=goe=f-g)
Theo plrong trinh nayp = 0 trc 1a; 2k, [O,] - k,~ k[ O] M]=0 (d)
Néu goi  P: la ap sét chung @a te.
vy : laty 1é oxy trong Bdn hop.
N: 1a& phan & khi trong 1mm & 1 mmHg. Khidé ta co:
[OZ] =Pyn



[M]=P.N (M la cht bt ky, khéng c6 ¥ 1é mol).
Thay vao trén (d) ta c@k,Py.N-k, —k.,Py.N.P.N= 0
Ky _2kP_
ksPy.NZ kN

Chia @ 2 vé cho —kyN? ta c6: P? +

Giai phuong trinh lac 2 nay ta cop, = kki\l

Két luan: Bay ladiéu kién ang Vi 2 giéi han nd vé ap sidt. O mot nhiét d6 ta co ndt cip
gioi han vé &p st P, va B. Khi nhiét do thayddi thi gioi han d6 ding thayddi theo.

- NBu tbc do dut mach I6n hon phan nhanh thi —
trong I thiét 1ap ché do tinh.

- Néu tbc do dat mach nh hon tbc d6 phan
nhénh thi phn tng tr gia ©c, cké do tinh khong
duoc thiét lap va din dén toc @6 phan tng ting Py
nhu vii bdo. Két thic ptan tng la e chay va f.

- Khi chuyén tir ché @6 g > f sang cédo f > g

la phii thay doi mot loat thong é: T, P, kichP2-—————=—= = a—
thuéc binh pln tng, thanh phn hdn hop phan -'r i
ung. Hién tuong nhr vay goi la hién trong gii

han.

+ Khi P <R,[H" | nho, kha nang huy diét thanh binh cao:

g > f— ¢ < 0: Pln tng .
+ Tir P,— P, kha nang phan nhanhang Ién:
f>g— ¢ > 0: Xu tr nd tang.
+ Khi wrot qué B thi khéng 6 vi:
Pln ang (1) Hc do ty 18 bac 1 wi oxy (bac 1 Wi ap Stat)
Phin g (5) Bc do ty 1¢ bac 2 wi &p sit.Vi vay ¢ &p sit P, phan ing (5) thing thé hon
phantng (1) nén g > ¢ < 0: phlan tng khong 1.
~ bén Py lai nd. O day khong 0 day chugn vi phin ting H, + O, 1a phan g phat nhét nén
no ¢ truong hop nay la v nhiét.
4. Sr khac nhau gira no nhiét va né day chuyén:
~ - No nhigt xay raduoc xacdinh king trong quan dra t¢ do phat nhét cia phin ing va
toc do chuyen nkét (tan nhigt) ra moi trong xung quanh.
+ Téc do phat nhét g, = W.Q.
Vo Q: Hiéu ttng nhet cua phan tng.
W: Be d6 phan ang.



Néu Ia phin tng bic 2 thi q = Q.k.e¥R".C,C,.
+ Toc do truyén nhigt: op = (T - To) .
Véi B la he sty lé.
Khi th > & : N6 nhiét xay ra.
g< p: Khdng »y ra rd nhiét.
g= G : Gidi han nd nhiét.
N6 nhiét khac d day chugn 1a khéng cé @i han thr 2.
- N6 day chugn nguyén nhan la do caathhcat dong aia phin tng ting nhanh chéng
theo thoi gian.
Vidu: - N6 day chugn: Bom nguyénit (uranium).
- N6 nhiét: Bom khinh khi (Bom hgro).



CHUONG 6: PONG HQC CAC PHAN UNG DI THE VA XUC TAC.
§1 CAC KHAINI EM M O PAU

Qua trinh d@thé l1a cac qué trinhay ra trén B mat phan chia pha. Viud Qua trinh chay
cac nguyén 8u long, fn, qua trinh hoa tan cacathin vao bng, qua trinh & tinh, trinh hoa
tan khi vaodng....

NGi chung cac qué trinhi ¢hé déu rat phic tap, g@m nhiu giai doan khac nhau, i tiép
nhau.

- Giaidoan 1: Van chuyén chit phan tng dén bé mit phan chia pha.

- Giaidoan 2: Tén hanh phn ung trén B mit tiép xuc pha.

- Giai doan 3: Chugn sin pham ra khi viing phin ang.

Trong 3 giaidoan trén thi 1, 3 la ning giaidoan khiéch tan, giaiioan 2 la qua trinh pin
ung hoa bc Vi toc do cua it ca cac giaidqan deéu ty Ié véi gia tr be mit tiep xac @o 16n be
mat) nén oc d6 phan ung d the ty 1€ voi be mat tiep xdc pha va thtich. Giaidoan cham la
giai doan quyet dinh ©c¢ dé qua trinh dthé.

- C4c qua trinhidthé c6 chit ran xop tham gia thi qua trinh kBeh tan con chia ra kidoh
tan ngoai va khich tan trong.

- Qué trinh khéch tan trong 1a qua trinham chuyén chit tham gia phn ung dén b mat
bén ngoai hac van chuyén sin phim ra khdi bé mit bén ngoai ¢a chit rin xop.

- Quaé trinh khéch tan trong 1a qua trinham chu;en chit tham gia phn ing dén b mat
bén trong (caAddl mao qan) haic van chuyn sin phim ra khi bé mit cac b x4p.

Néu céac giaidoan déu ty 18 v6i bé mit phan chia pha thbe do cua qua trinh gthé ty 1¢
véi d6 16n cia BB mat phan chia va thtich aia ¢ theo 1§ thac: W = S/V.

- Trong qué trinh ithé néu qué trinh hoadt 1a clim nhit thi ngroi ta n6i qué trinh dthé
xay ra trong mén déng hoc.

- Néu giaidoan chim nhat la giaidoan van chuyn chit dén viing pfin tng hdic sin pham
ra khoi vang phan tng thi ngroi ta noi qua trinh pdn rng xay ra trong vung khéch tan.

- Néu 2 e @6 trén »ap xi nhau thi ngoi ta goi qua trinh dthé xay ra trong mén quéado.

§2 HAP PHU
1.Cacdinh nghia va khai niém:
'Céc qua trinh jdthé ludn cé hén trong tip trung Ién B mat phan chia pha fe chuyn
chat tir pha nay sang pha khac.
- Hap phu g7, GiHa + Hp — Trén N: CHy, H, chit bi hap phy; N vat hap phy

- Hép thy —472 Sc NH; vao HO (chit bi hap phu di vao trong long cht hip ph)
- Hap thu: bao §m ¢ hip pha va Hip thy.
2. Nhiét dong hoc cia qua trinh hip phu:

- Moi qua trinh hod Iy & radéu tuan theo &ithirc: AG = AH — TAS < 0. Khi & hap phu
xay ra thi & hon loan cia hg gié,m (tr hon loan — trat tu) > AS <0 nén, —AS > 0. MUn AG
< 0 thiAH < 0, \vay qua trinh Ap pha xay ra la phat nft. Tuy nhién, au qua trinh Ap phu
lén & mit ma cac cht co khi nang phan ly thi\S > 0 nén — &S < 0. Trong wong hop nay



néu — TAS ¢6 gia trlén hon AH (ca haidéu Am nleng — TAS am fwn) thi AG < 0. Qua trinh
hap phi van xay ra nhrng thu nhét.

- Can ling Hip phu:

Khi Wy = Wy —
k2

_ IMS] _
C[MIS]

M+ S= MS.

W=ky[M][S]
W = ko[MS]

.- Hang $ can king aia qua trinh fp ph.

Theo nhét dong hoc: AG = -RTInk, = AH — TAS — k;, = e*HRT SR

Dit €57 = k, ta c6: k = k. €T = k. e"T (%)

Trongdd q = AH: Nhiét hip phu.
Néu g > 0: Qua trinhdp phy phéat nhét.
q < 0: Qua trinihphy thu nhét.
Tir (*) ta thhy khi T tang lén thi k giam, d6 ladac d|em aia qué trinh fip phy phat nhét.
Nhu vay suy ra ing doi véi hiap pha phat nhét, mun giai hap phu thi phai taing nhét do.
Diéu d6 hoan toan phugp véi nguyén ly chugn dich can Bng aia LeChatelie.

- Phan lai hap phi: Hip phu hoa hoc va vat ly.

CA4c tiéu chin dé phan bét 2 loai trén:

Tinh cHit

Hap phu vat ly

Hap phy hoa hc

Lyc hap phy
Nhiét hap phu
Nhiét d6 hap phu
Tbc do hip phu
Tinhdac thu

Luc Vantecvan
Thip 2 — 8 KCal/mol
Hap phu & nhiét do thap
Nhanh
Khoéng co

Luc hoa lc
Cao~ 100 KCal/mol
Hap phu ¢ t° cao
Cham

C6 tinhdac thu.(Chn loc).

3. Phwrong trinh hap phu ding nhiét L ing- Mua vabPéng hoc cia qué trinh hap phu:

bP

Goi 0 & pran bé mat bi che pli: 0—— ;

Voi

+bP

b: hing $ can lng.

P: ap 1 khi bi hip phu.
Téc d6 phan ang co tie viét: (v6i phan ang don phanir: 1 chit bi hip phy)

dC

W=-—"=ko

dt

Thayb tir trén vao ta co:

_kbP
“1+bP

(**).

W=k /
X /

(rmax:r:) p) W =




bP b.P
1+bP ™1+ bF
- Khi &p st thip, b ntb thi: b.P << 1 nénit(**) ta co:
W = k.b.P: Riming c6 fc 1 (khi chém bé mat con thip).
- Khib.P >> 1 thit (**) — W = k. Pintng c6 fac 0, nglia Iado che phi rat Ion (chiém
hét bé mat xuc tac).

(hoacdat: 6=T/T, =

- Truong hyp trung gian:w :lE—EP; 0 < n < 1: Phn ung c6 lc phan 8.

Déi véi phan ung ludng phand: W = kBa.05 2) .
bAF,)A : Vé eB - bBRB
1+b,R+R B 1+b,R+R E
Néu c 2 khi Hip phu yéu thi By, Ps nho (khi 6 bd qua hPa, bsPs ¢ miu ).
Va khidé phrong trinh (2) 8 1a: W = kPaPs. (V6i k' = k.ba.bg).

bR bR
(1+b,R+ R B)"

Gia sir A hap phu manh hon B thi i\Ps >> bsPg va iyPa >> 1. Khidé ta co:

W= DR
AR

Nhu vay toc d6 ty 1é thuan véi khi hip phu yéu va & 1é nghich Wi khi hap phy manh.
Diéu d6 c6 nglia 1a khi A chém hau nhr toan § bé mit xdc tac, va nia vay ngin cin sr hap
phu caa khi B.

Vi du: Phan tng CO + Q trén xdc tac Pt. K trong ngin can nhr vay la do CO Ap
phu Ién Pt manh hon O..

RG rang la vic hap phu manh ot trong $ sin phim khi ding lam cho phn (ng ctim
lai. Diéu nay trong thrc € da xay ra nhr phan tng phan hy NH; va oxy hoa S@trén xuc tac
Pt. (Pt lap pha tot H, va SQ).

4. Pic diém caa qua trinh di thé:
a) Qua trinh hoa hpc di thé: Gom 1 $ giai doan ni tiép nhau:

- Chuyén chit téi mién phan ang.

- Hap phy chit Ién B mat phan céach pha.

- Phin ng tién hanh trén dmat phan cach pha.

- Giai hap phu san prim khoi bé mit phan cach pha.

- Chuyén san phim phan tng ra kloi mién phan ang.

Vigc chuyn chit tir mién naydén mien khac thrc hién chi yéu do hén twong khiéch tan.
Do vay trong qué trinh dthe (xuc tac dthé) xdc tacddng vai tro quan éng.

Theodinh luat duk (Fic) sr khuéch tan 1 chiu dugc xacdinh:

d = —D.S.%)I( dt (1)

Trongdo:0, =

Truong hop tong quat ta \it: W =k




Trongio %: Gratien rong do

D : K <5 khiéch tan. Cs CX
S : Eitdién khiéch tan. R
Néu goi ndng do chit trén k& mit 1a Cs. 0 !
Néu goi ndng do chit trong tké tich 1a G (cach B mit §).
_dx_C,-C,
dl )
Tir (1) va (2)— d_ = D.S.CS;CX di
Chia @ 2 \é cho tf¢ tich V ta co:
9 - DS CmCy
V V )
dc_Dsc.,-C, _
0| S VAR
Kpla hing $ toc do trong ving khéch tan.

dC D.S
V=—=K,C,C dgt Ko =—— ).
- dt D( S X) i D V_S )

2)

Hay

DS
C.-C
V.S( G

Nhu vay vé mat dong hoc, toc do ciia qua trinh khéch tan tuan theo plong trinhdong
hoc bac nhit so Wi nong d6 dung dch.

Tdoc do khuéeh tan pla thuse vao nhét do theo béu thic: D = D e%/R"

Trongdo: D, 14 hing $; Ep 1& ning rong hait hod @a qué trinh khéch tan.

Ep c6 gia tf tr 4200 + 8500 J/molut la nk hon mang lrgng hait hoa
cia phin I6n cac phn Gng nhéu lan. Vi vay khi t° tang thi tc do phan
ung ting nhanh bn toc @6 khuech tan.

b) Mién khuéch tan va mién déng hoc:

Céc giaidoan trong qué trinhithé khdng gbng nhau. Tg thudc vao 6c do caa qua trinh
nao chm nhit ma ngroi ta quidinh qué trinhiong hoc xay ra trong mén do.

- Néu qua trinh khéch tan 1a cm thi ngroi ta néi ling: Qua trinh dthé xay ra trong
mién khiech tan.

- Néu qué trinh pln tng hod bc 1a clim: Qua trinh dthé xay ra trong mén dong hoc.

- Néu toc d6 2 qua trinh &p xi nhau: Qua trinhidhé xay ra trong mén quado.

Ta bkt rang khi nh§t do tang thi qua trinh khich tan ing chim hon toc d6 phan tng. Do
vay ¢ cung ndt nhiét do thi ©c d6 phan rng wrot han toc do khuech tan. Vi dy ¢ nhiét do
cao giaidoan chim nhit |a giaidoan khiéch tan va nh vay qué trinh dthé xay ra trong mén
khuéch tan, cord nhiétdo thap qua trinh dthé xay ra trong mén dong hoc.
5.Pong hoc ciia mdt sé qué trinh di thé:

a) Sr hoa tan cHit rin vao bng: Qua trinh nay &y ra theo 2 béc:



+ Tach phanit chat tan ra kioi bé mat pha én va hinh thanhsp dung dch bio hoa sat &
mat pha &n.
+ Khuéch tan clt tan tr |6p b&o hoa satdmit pha én vao tig tich dung éch.
Budc 2 c6 bc do nho nén nd |a giadtoan khong cké. Trongdiéu kién khiéch tanén dinh
ta cé:(il—(t:km(cl—cz);
C,: nong do bao hoa.
€ ndng do cui 16p khikch tan.
k: Hang $ téc do cua qué trinh hoa tan.
dC

dC ‘
hay—k,(C,,-C)= = | k. dt.
Y gt nCnC= [ o ==k
K, =Sin—Som
t C,-C

Vi giai doan khiéch tan 1a giaidoan khbng cké va xem qua trinh kiéeh tan 1aén dinh
nén qud trinh hoa tan tuan theo qut leia phan ing kic 1.

* Anh hrong aia sr khudy tron: Do ky ty 1& nghich wi chiéu day bp khiéch tan nén
nhitng qué trinh ma trondd khiéch tandong vai trd ch chét thi ngroi ta ding plrong phép
khudy d@é lam gikm chiéu day bp khiéch tan §). Tuy nhién véc khidy véi toc do 16n ch [am
giam & dén mot gia ti naodo thdi @ khong tié bang 0). Wi toc d6 khudy quéa bn co the lam
ving dung dch ra ngoai (cha yéhsd Renon).

b) Pong hoc aia qua trinh bay hei:

Téc d6 bay hvi ty & véi bé mat pha bng, £, P, ...

Qua trinh bay & gap o: chung dit, Sy, codic...

Khi nhitng phan i long trén B mat pha bng cédong ning lon thing duoc luc trong tac
cia cac phanit xung quanh thi ching chéry vao pha bi. Mot s6 phan & cé dong ning Ion
nam sau trong long dh long ding chuyn Ién & mit.

Qua trinh bay &i 14 qua trinh thu nlét nén khi nhét d6 ting thi ap sét hoi bdo hoaang.
Vé pheong dién dong hoc khi nhist d6 ting 1am chadéng ning aia cac phanitlén dodo
phan t pha bng chugn sang phadi trong nbt don vi thoi gian ting, ngha la tic 46 bay Hvi
tang.

Téc @6 bay hvi phu thudc vao kan chit pha bng. Béi véi mot chat léng nguyén cht, &
mot nhiét do b dinh ¢ do bay hvi khdngdoi: Vi, = k.

+ Néu qua trinh bay &i tién hanh trong khéng giarith han (binh kin) thiéc d6 cua qua
trinh ngroc lai (ngung ) 1a dang K. Téc d6 ngung t phu thude vao wng do hoi cd mat
trong khong gian bayd.

Vogy = KP. Khi Pdat t6i Py, thi V = 0 tic 1a k = kP. Ldc nay éc do bay hi bing e do
ngung .

+ Néu qua trinh bay &i tién hanh trong khéng gian vé thi do cac phanrthoi khuéch
tan din khoi bé mat nén c do bay hi khong tté dat gid ti 0. Tuy nhiéndc d6 nay hi phu
thudc vao Bc d6 chuyén cac phantt bé mat pha bng vao ti tich hoi. Néu bd mat duogc
khudy thi toc d6 bay hvi ciing ting.



~Trong thre t, dé tang ¢ d6 bay hvi nguoi ta throng hit & mét bay i bsi mot 4p stt

thap ket hop voi tang nhet d6 cho . Co khi dung dong khidr néng thei lién tuc qua ving
bay hvi @ 16i cuon toc @6 bay hvi cia cac phanitpha bng.
c) Péng hoc cia qua trinh két tinh:

(xem hoa ly 1- Tan van Nhan).
6. XUc tac:
6.1. Khai niém va dinh nghia:

- binh ngha: CHit xuc tac la cht [am thayddi tc ¢6 phan ang. NHing phin ang nhr thé

goi la phan rng xuc tac. Chit xtc tac sau khi tham gia vao qua trinh hoa & khong thay
ddi vé lugng va cht, tuy nhién nit 5 tinh chit vat ly cé thé thayddi.

Vi du: Khi KCIO, O Y1%1. KCI+3/20, thi MnG; tinh thé s8 chuyén thanh bt min.
- Lugng xuc tac dung cho ph ung throng 1a nko (vi du chi cin 10 gam CuSQciing
lam thaydoi rd rét toc d6 phan itng oxy hoa Ng50; bang oxy trong 1 lit dungidh).
- Nhitng phin tng do clat dau hay @n phim dong vai trd xdc tac thid la phin ang tr
xuc tac.
6.2. Phan lai xtc tac: Xac tac 1a mdt qua trinh di thé:
- XUc tacddng thé: Chit xuc tac cuing phad chat phan ing:bao m xdc tac:
+ axit — baw.
+ oxy hoa - Ki.
- XUc tAc d thé: Chat xtc tac khac phadv chat phan tng: bao ém xuc tac:
+ axit — baw.
+ oxy hoa - Ki.
- Ngoai ra con xic tadc enzimdéng vai trd quan ¢éng trongdoi sbng va K thuat.
6.3.Pic diém caa hién twong xdc tac:
a) Tinh clon loc: M&i chat xuc tac chthicday cho 1 héc vai phin tng theo mt huéng xac
dinh.

Vi du: H, + CO (a) (1)
HCOOH
< Hy+CO  (b)

+ Chit xtc la kim lai thi phan ung (1) ch xay ra trong hop ().
+ Chat xuc 1a oxit kim lai thi phantng (1) ch xay ra trrong hop (a) va (b).
- Néu 1a Cudugc diéu chinh dic bigt thi: 2GHsOH—CH;COCH;+ 3H,0 + CO va co
phan trng:
2GHsOH — CH;COOGH5 + 2H.
- Néu dung xuc tac 1adn hop Zn + Cu thi:
2¢HsOH — CH,=CH-CH=CH, +H, + H,0O.
- Néu dung xuc tac 1a Na:
2¢HsOH —» CH,OH + HO.



b) Xlc tac lam ang thc d6 phan tng nhing khéng lam chudn dich tang thai can bng.
Trong trong hop phan ang thuin nghch, khio gan trang thai can Bng nd l1am ing ¢ do
phan tng thuin bao nhiéuan thi ding lam &ing tc dé phan tng nghich iy nhiéu n.
c) Chit xtc tac lamang ¢ do phan tng von c6 ki ning xay ra mic du c6 tk hét sitc chim
chi khéng tié gay nénduoc phin ang.

- Phan ung xdy ra hay khong la futhuoc vao AGrp) hay AFry). Khi AG vaAF déu <0
thi ch cho bét kha nang phin tng xay ra dugc con pln tng wi tdc d6 ndo thiAG vaAF
khéng cho kit duoc .

N6i cach khac 1a ¢ xic tac lamang tc do phan Gng nhing khong lam thayioi bién
thienAG aia phin ttng hayAF aia phin ang. Vay chat xGc tacdé lam #ing ©c do cia nhing
phan tng cOAG < 0 hayAF < 0. Nhrng phan itng c6AG>0 ,AF >0 thi khéng té xay ra.

Tac ding aia cHit xdc tac la chinguddng phin tng tén hanh theo coduong msi €O
nang leong hait hod nkd hon so \6i khi khong cd cht xuc tac, dadé lam cho éc d6 phan
ung co gia trlén hon. Chat xdc tac cang had dong thi tac dng lam gam E cang ranh.

Vidu: Hyk) + b(k) = 2HI(K).

Phin ttng nay gu khéng co cht xdc tac thi E = 184 KJ/mol.

Néu dung cht xtc tac la Au thi E = 105,5 KJ/mol.

Néu dung cht xic tac [a Pt thi E = 58,5 KJ/mol.

6.4.Pong hoc cia phan #ng xdc tacdong thé axit — baa:
a) Quan niém vé axit va baa:
* Theo Areniuts: - Axit |a cht khi phan ly cho ra H
- Baza chit khi phan ly cho ra OHva khdngié cip dén vai trd @a dung
moi
* Theo Brenstet: - Axit 1 cit c6 khi ning cung ép proton HO".
- Baza chit c6 khi nang két hop voi proton HO"
Khi d6 n6 to ra cp axit - ba lién hop va quan tandén vai tro @a dung méi.
* Theo Lidyt: - Axit la chat c6 khi nang két hop cip € tu do.
- Bazla chit c6 kha nang cung &p cip € tu do.
Cl H
I I
BCl, + NH, -Cl- B - N - H
I
H

Phan trng: Cl
Nhu vay theo Brenstet:
NH, + H,0 = NH} + OH~

Bazo  Axit AXIt Bazo} Trong phin (mg nay méi teong nrdc.

NH, + CH,COOH = NH; + CH,COO

Bazo Axit Axit Bazo }méi treong khéng phi nuadce .

b) Pong hoc cia xuc tac axit — baw:



Trong phin tng, chit x(c tAc phi la axit haic baz. Gia si ky higu S 1a o chit, toc do
phan tng la giaidoan chim nhat két hop co chat véi proton. Khidé:

W =k,[S].[H,0"] (néu xuc tac la axit) (1)
W =k,,[S].[HO"] (néu xuc tac la baz) (2)
W =k,[S] ( néu khéng cé xuc tac) (3)

Truong hyp chung:W =k,[S]+k,[S].[H, O] +k ., [S].[HO]

— + 10—14 —
- {ko + kH[Hao ] +kOH {W}}[S] - k[S] {k0+}

3
Trong thec t thi (1), (2), (3) khdng ngang nhau.
- Néu phan ttng xay ra trong mai trong axit thi theo (1):
— lgk =lgk,[H, 0" ] =lgk,, +lg[H O] =lgk,,—pH , khi pH &ing thi k gam.
- Néu phan ¢ing »ay ra trong méi trong kiém thi theo (2):
— lgk =lgk,, +lgk,, +pH =lgk,.k,, + pH, khi pH ting thi k ting.
6.5. Xdc tac men (ezim)
a) binh nghia: Men |a nliing xuc tac sinh ¢ ma nky né ¢ nhiét d6 khong cao in hanh
nhieéu bien doi hoa rvc va kém theo qua trinh trdéi co chat.
- Men(Enzim) hoa tan trongréic, dung dch mui lodng, dung th nrou lodng, khéng
tan trong dungigh nrou dac, co ti¢ két tha hoi axit picric
- Menduoc chiét ra fr co thé song (@ong vat, thrc vat). N6 ¢é @u tao 1a nhiing polime 40
thanh tr cac axitamin cdau truc khéong gian xadinh aia nhirng mach polipeptit. CAc men
co

- NH - CH - CO - NH - CH - CO ..
I I

cau tao chung la: R R
Trongdo -CO-NH- hinh thanh ach peptit; R c6 thla: -COOH; -NH; -OH.
- M6t sb enzim la protein tinh kit: pepxin, ureaza...
- Nhiéu enzim khac nhaudgn 2 nhém chinh:
+ Nhom protein (congjla nhdm apoenzim).
+ Nhém khong protein (corpgla nhom prosthetic).
Néu 2 nhom nay liend long léo &€ tach ra thi gi 1a coenzim. Vi d nhu: vitamin hdic
cac nucleotitton gian nhr: adenozin triphotphat.
- Hoat tinh dia enzim throng it cao vaduoc dac trung bing $ vong quay n,ic 1a $
phan t phan ¢tng trong 1 phatadi tac ding xdc tac ¢a 1 phantt enzim. Kivi lugng phan i
cua enzim tlrong rat lon. Vi du ¢ bang sau:



Enzim M S tdm hat dong / 1 phanit
a - aminotripxin 22000 - 27000 1

Tripxin 17000 - 20000 1
Cholinesteraza 2-3¢d 20 - 100

ureaza 483000 3-4

- bac diém ndi bat caa enzim la tinh afn loc cao,dd chon loc ¢6 tié [a tuyet ddi, ngtia la
enzim chi xuc tac cho @t phan tng. Vi du enzim ureaza dhxdc tac cho pin tng thu phan
ure.

NH,CONH, + H,00 ', 2NH,+ CQ,

b) Pong hoc aia qua trinh xuc tdc men 2 giaidoan:

So d6 chung:E+S—— ESO - E+ [
Goi [SE] la moing d6 phirc trung gian; P ladng do san phim . Téc do tao sin ptim <5 [&:
dp
W=—=Kk[SE 1
at  KeISEl (1)

Bién thién dng d6 phic [SE] la:

d[ES
W = [d |- K [ENIS] -k _[ES]-K,[ES]
k1[E][S] _(k—1+k2)[ES] (2)
Thuc t thi bng d6 cia men 4t bé so i co chit .Do Ay c6 thé xem rong d6 [ES] 1adn
dinh dodé ta c6 d[E ]-O Goi E, 1a mong do bandau cia enzim thi :
E, =[E]+[ES]= [E]=E, -[ES] 3)

E: LA ©dng dd enzim tr do
Thay (3) vao (2) ta co:Trondjéu kién 6n dinh thi

d[fts] KIEIS] - (k_, +k,)[ESI =k (E ,~[ESDIS] - (k_,*k )[ES]=0

— ki[(E, ~[ESDIIS] = (k_, + k) [ES]
— K[EJISI -k [ES][S] = (k_,+k)[ES]

— KIES] = (kiS]+(k_ +k ) [ES] = [ES]= L °]+[i][s]
Chia tr va miu cho Kk ta co: dIES]_  [EAIIS]  _ [ElIS] @
dt w +[S] K., +[S]

k1
ky: hé b michaelismenten



Thay (4) vao (1) ta co:
_dp _ K,[E,lIS] (5)
dt  k, +[S]
Tu (5) ta co:
+ Néu S << k, thi: W ::—Z[EO][S] Nghia 1a ¢ do tao sin pham ty 1& bac 1 Wi co chit S

m

+ Néu S << kg, thi:W =k,[E]]=W__ (6)
1
W
"%
tga = —l
max Ai
s}
1
[s]
Téc do tao sin phim c6 gia t cuc dai khéng phu thuoe vao e chit S
R _dp_W__[S] s R . .
Thay (6) vao (5) ta cdW =gt -#QX[S] (7) : goi la phrong trinh Michaelismenten.
w
Wmax ___________
Wmax
2 [/
|
I
S
. =l x
1_ 1  k,
+

Dé tim cac gia firk, va W, ta lam nlx sau: ngich dio (7) ta cé6:= = .

Wmax[s] —_ Wmax
[S] 2

Tu (7) ta suy ra khi k= [S] thi:w =



