5 HOA HOC PAI CUONG
E.E‘;‘: PAI HOC Y DUOC TP. HO CHI MINH
PONG HOA HOC

Néi Dung Can Hieu Biét:

1- Van téc phan Ung, phuong trinh déng hoc, hang sé van toc phan Ung.
2- Bac phan Ung, nang luong hoat hoa, phuong trinh Arrhenius.

3- Phuong trinh phan Ung bac nhat, bac hai.

4- ThGi gian ban huy (half-life).

5- Anh hudng cua nhiét dé, nong do dén van toc phan

ung.

6- CO che phan ung.

7- Anh hudng cua xuc tac dén van toc phan Ung.

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



5 HOA HOC PAI CUONG
E.E‘;‘: PAI HOC Y DUOC TP. HO CHI MINH
PONG HOA HOC

DPong hoc (kinetics = from a Greek stem meaning “to move”)

- Nghién cltu van toc phan Ung, dién bién de xac dinh co ché, diéu khien phan
ung.
Pe phan Ung xay ra

- Phan tu va cham co hiéu qua, nang Iuong tao ra tu lién két moi hinh
thanh.
- Va cham hiéu qua theo dung hudng.

Van toc duogc xac dinh tUr van toc cua giai doan cham cua co ché phan Ung

- Chubi cac giai doan phan Uing duoc goi la co ché phan ung .

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



5 HOA HOC PAI CUONG
E.E‘;‘: PAI HOC Y DUOC TP. HO CHI MINH
1- VAN TOC PHAN UNG

1.1 Pinh nghia:

- Pai luong cho biét dién bién nhanh, chim cua phan Ung.

- Puagc xac dinh bang thuc nghiém do dé giam s6 mol chat dau hodc dé tang
s0 mol san pham trong mot don vi thoi gian.

1.2 Phuong trinh dong hoc phan Ung

A+ B C+D
A[A] AIB] A[C] A[D] v d[A]
At At At At dt
PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



5 HOA HOC PAI CUONG
E.%‘: PAI HOC Y DUOC TP. HO CHI MINH
1- VAN TOC PHAN UNG

1.3 Nghién cttu thu'c nghiém chung minh

Diéu quan trong cin luu v: KK 5, XlBbng phuong trinh van téc trén
khong lién quan dén cac hé so can bang trong phuong trinh phan Ung.
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Va cham hiéu qua theo ding hudng.

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



: HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

2- BAC PHAN UNG

Thu tu thi nghiém Van toc (M. s Nong dé bat dau cac chat ban dau phan
) Ung
[NO] [02]
Thi nghiém 1 1,2x 10 0,10 0,10
Thi nghiém 2 2,4x 10 0,10 0,20
Thi nghiem 3 | (1) 4! 28X 10— , 030, 0,10
PR B W 4 \ ’ \ W 4 \I\} a 1L NS \l"

Xac dinh bac riéng phan cua NO, xét 2 thi nghiém 1 va 3

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



. HOA HOC BPAI CUONG
E.EE‘: DAI HOC Y DUOC TP. HO CHI MINH
2- BAC PHAN UNG

1.1 Khai niém bac riéng phan, bac toan phan

Tu két qua thuc nghiém dua déen ket

qua N .
Bac toan phanla2+1=3

Xac dinh hang so van toc k, chon bat ky két qua thi nghiém ttr bang trén

\Y%
k =
k khong phu thudoc nong do
[NO] k phu thuoc nhiéet do
PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



: HOA HOC PAI CUONG
&1‘? PAI HOC Y DUOC TP. HO CHI MINH

2- BAC PHAN UNG

Thu tu thi nghiém Van toc (M. s Nong dé bat dau cac chat ban dau phan
) Ung

[H202] (M) [1](M)

Thi nghiém 1
2,3x 10 2,0 x 10

2HO (1) | 2HO(1) + Q (k)

PONG HOA HOC - Y -DUQC + RHM TS. PANG VAN

FrTAAAT



4 HOA HOC BPAI CUONG
% DAI HOC Y DUOC TP. HO CHI MINH
2- BAC PHAN UNG

Phan Ung tao phosgen

CO (k) + Cl (k) cocl (k)
Thuc nghiém cho biét

PONG HOA HOC - Y - DUQC - RHM

TTM AT

TS. PANG VAN



HOA HOC PAI CUONG
DPAI HOC Y DUOC TP. HO CHI MINH

PONG HOA HOC - Y - DUOC - RHM TS. PANG VAN

TTM AT



HOA HOC PAI CUONG

PAI HOC Y DUOC TP. HO CHI MINH

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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. HOA HOC PAI CUONG
E.E;‘: PAI HOC Y DUOC TP. HO CHI MINH

3-NANG LUGNG HOAT HOA

Pe phan Ung xay ra

- Phan tu va cham co hiéu qua, khong phai tat ca phan tu déu va cham hiéu
qua.
- Va cham theo dung hudng.

- Nang luong tao ra tu lién két mdi bu dap nang luong can be gay lién két cu.
- Trudc khi SM chuyén thanh P, ning luong tu do cua hé can vuot qua A.E.
Tai sao phan Ung co nang luong hoat hoa (A.E.)?

- Phan tu va cham, sap xép trat tu hé lam phan tu gan nhau, dung hudng, lam
tang nang luong tu do cua hé, lam giam entropy.

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



ﬁ DAI H QIZOSDHIECBIP"i (;Lgocl\;(j’MINH
3-NANG LUGONG HOAT HOA

- Nang luong toi thieu ma SM can phai co thém so v0i trang thai ban dau de tao
phan Ung hoa hoc dugc goi ning luong hoat hoa.

- Tai trang thai nang luong cao cua SM goi la phufc hoat hoa.
- Nang luong hoat hoa cang cao, van toc cang cham, k cang nho.

- Phan tu so cua phan Ung la so6 phan tuit SM can de tao phttc hoat hoa.
O

\/\N —Cl N—O
o w
- Va cham theo dung huong. |
O ~
\/ N N—O
o c1
PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



4 HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

3-NANG LUGNG HOAT HOA

Starting Materials
(Reactants)

Products

v

Tién trinh phan Ung

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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4 HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

3-NANG LUGNG HOAT HOA

Starting Materials
(Reactants)

—

HO ()+I(1) © HO(1) + OI (1)

Products

Tién trinh phan I.i'ng' N
HO (1)+0I (1) HO(1)+0 (K+I (1)

2HO (1) 2HO (1) + O (K

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



ﬁ DAI H QIZOSDHIECBIP"i (;Lgocl\;(j’MINH
4- PHUONG TRINH ARRHENIUS

Van toc phan Ung tuy thudc nhiét dé, khi nhiét do ting cac phan tu chuyen
dong nhanh va va cham nhiéu, déng ning ting. Vi thé, phan va dung hiéu qua
de vuot qua hang rao nang luong hoat hoa ciing tang theo nhiét do.

In 1889, Svante Arrhenius dUa ra cong thifc toan vé moi lién hé gitia T va k

Ea = nang luong hoat hoak = AXe

R = 8,314 J/mol.K.
T = nhiét do tuyét doi Kelvins.
A la hé so 1é thudc van toc va cham va hé so dinh hudng khong gian.

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



% DAITH ;fj;j;:j‘; (;ngcl\;(j’MINH -
4- PHUONG TRINH ARRHENIUS

LAy logarithm tu nhién hai vé cua

lnk szXE
In A Ink = In A—E/RIT
- Ink = — + In A
R R \ T
1
1 1 = — + lg A
T 8 2,303R T 8

In =R<1 1>

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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4 HOA HOC PAI CUONG
EEE PAI HOC Y DUOC TP. HO CHI MINH

4- PHUONG TRINH ARRHENIUS

Vi du: xac dinh nang luong hoat hoa cua phan Ung phan huy HI. Tinh hang so

Nhiét do (K) Hang so van toc (M/s)
>73 2,91 x 10
673
773 8,38 x 10
7,65 x 10

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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4 HOA HOC PAI CUONG
EEE PAI HOC Y DUOC TP. HO CHI MINH

4- PHUONG TRINH ARRHENIUS

Nhiét do (K) Hang so van toc (M/s) In k 1/T
573 291 x 10 212,75  0,00175
673 -7,08  0,00149
773 8,38 x 10 22,57  0,00129

7,65 x 10

Xay dung do thi duong thang va xac dinh hé sé goc, - 22,200 K
In k

\ -22200K = —
8,314 J/mol.K

1/T

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



HOA HOC PAI CUONG

% PAI HOC Y DUOC TP. HO CHI MINH -

4- PHUONG TRINH ARRHENIUS

In _ 184 J/mol 1 o 1
8,314 J/mol.K 873 K 573 K

In = -13,20 —— =

k k

PONG HOA HOC - Y - DUOC — Rifv~ 126 MIS

TTM AT

TS. PANG VAN
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. HOA HOC PAI CUONG
E.E‘;‘: PAI HOC Y DUOC TP. HO CHI MINH

4- PHUONG TRINH ARRHENIUS

Vi du: xac dinh nang luong hoat hoa cua phan ung (J/mol). Van toc phan Ung
duoc nghién cltu tai hai nhiét do khac nhau, cho két qua hang so van toc:

Nhiét do (C) Hang so van toc (M/s)
25 1,55 x 10
50
3,88 x 10
PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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4 HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

4- PHUONG TRINH ARRHENIUS

In =R<1 1>

In ~ 1 1
8,314P/mol.K \ 323 K 298 K

PONG HOA HOC - Y - DUO C —Rum2,94 x 10 J/mol TS. DANG VAN

TTM AT



ﬁ DAI H QIZOSDHIECBIP"i (;Lgocl\;(j’MINH
5- PHAN UNG BAC NHAT

5.1 Pinh nghia:

- Phan Ung ma van toéc cua no phu thudc bac nhat vao nong do.
5.2 Phuong trinh déng hoc phan ung

A —C+D

[A] = a - x : nong do thoi diem t

d[A]
V=— =kI[A]
dt
d[A]
— =k dt
[A]

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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4 HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

5- PHAN UNG BAC NHAT

d[A]
— =k dt
[A] . o e ae
[A] = a - x : nong do thoi diem t
d[a - x]
— =k dt
[a - x]
d[x]
=k dt
[a - x]
d[x]
— = — kdt
[a - x]

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



HOA HOC PAI CUONG
PAI HOC Y DUOC TP. HO CHI MINH

5- PHAN UNG BAC NHAT

d[x]

— = — kdt
la - x]

Inf[a-x] =—kt + C

thoidiemt=0thix=0,C=Ina

ln[a-X] =—kt + Ina

Phuong trinh dong hoc phan Ung bac
nhat

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



ﬁ DAI H QIZOSDHIECBIP"i (;Lgocl\;(j’MINH
5- PHAN UNG BAC NHAT

5.3 Th@i gian ban huy, chu ky ban huy, th@i gian nuta phan ung (half-life)

ln[a'X] =—kt + Ina

In 2

0,693

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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q HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

5- PHAN UNG BAC NHAT

0,693

0,693
= = 0727 years

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



HOA HOC PAI CUONG
PAI HOC Y DUOC TP. HO CHI MINH

Gia sU rang sinh vién sé quén mét ntfa nhiing gi da duoc hoc sau 6 thang néu
khong on tap, mét sinh vién nam I bat dau hoc mén hoc ma khong co diéu kién
de on tap. Hoi sau khi tot nghiép dai hoc (5 nim) bao nhiéu nhling gi da dugc
hoc ma sinh vién nay con nh@. Coi su quén nhu la qua trinh bac I.

F R e T e

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



HOA HOC PAI CUONG

PAI HOC Y DUOC TP. HO CHI MINH

PONG HOA HOC - Y - DUOC - RHM TS. PANG VAN

TTM AT



. HOA HOC BPAI CUONG
E.EE‘: DAI HOC Y DUOC TP. HO CHI MINH
6- PHAN UNG BAC HAI

6.1 Dinh nghia:

- Phan Ung ma van toc cua no phu thuéc bac hai vao nong do.

6.2 Phuong trinh déng hoc phan ung

A+ B C+D
d[A] [A] = [B] = a - x : nong do thoi diem t
V= =k [A][B]
dt
d[A]
— =k dt
[A]l[B]

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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4 HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

6- PHAN UNG BAC HAI

d[A]

— =k dt
[A][B] [A] = [B] = a - x : nong do thoi diem t
d[a - x]
— =k dt
d[x]
=k dt

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



4 HOA HOC BPAI CUONG
ﬁ DAI HOC Y DUOC TP. HO CHI MINH
6- PHAN UNG BAC HAI

d[x]

= k dt

1

=kt + C
[a - x]

thoidiemt=0thix=0,C = 1/a

! 1

[a - x] a

Phuong trinh dong hoc phan Ung bac hai

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



5 HOA HOC PAI CUONG
E.E‘;‘: PAI HOC Y DUOC TP. HO CHI MINH
6- PHAN UNG BAC HAI

6.3 Thai gian ban huy, chu ky ban huy, th@i gian nuita phan uUng (half-life)

k a

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



4 HOA HOC BPAI CUONG
&% DAI HOC Y DUOC TP. HO CHI MINH
6- PHAN UNG BAC HAI

6.4 Phuong trinh déng hoc phan Ung

A+ B C+D
d[A] x \ A
V=— =k [A][B] [A] = a - x : nong do thOi diem t
dt
[B] =b - x : nong do thdi diem t
d[a - x]
— =k dt
[a - x][b - x]

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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4 HOA HOC PAI CUONG
ﬁ PAI HOC Y DUOC TP. HO CHI MINH

6- PHAN UNG BAC HAI

d[x]
=k dt
[a - x][b - x]
1 M N
o +
[a-x][b-x] [a-x] [b - x]
M N (Mb + Na) — (M + N)x
+ =
[a - x] [b - x] [a - x][b - x]

(Mb + Na) =1 Mb-Ma=1 M =1/(b-a)
M+N)=0 =-M N=-1/(b-a)
PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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4 HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

6- PHAN UNG BAC HAI

[a_X] a
In =[a-b]kt + In —
[b - x] b
[a —x]
In
[b - x] [a —x]
In
[b - x]
a<b

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



E.%‘: DAI H QinDHIECBf; iflgocl\;(j’MINH
7- ANH HUOGNG NHIET PO

SuU tang nhiét dé se lam ting toc dé phan Ung

Mot quy luat dinh luwong don gian dudc Van Hoff dua ra tur thuc nghiém:

“0 khoang nhiét do gan nhiét dé phong, néu tang nhiét dé phan uttng thém 10 C
thi téc dé phan Ung tang tu 2 dén 4 1an”.
Ky hiéu gama (y = 2 dén 4, la hé so nhiét dé cua van toc phan Ung).

o 10
= Yt —t
Vv

\"

Sansy;phamdng trpnghé dithe, phan ung sinh hoc ting 1 C vangRgsangyl0
N R ) ) .



ﬁ DAI H QIZOSDH(ECBIP"i iflgocl\;(j’MINH
7- ANH HUGNG NHIET BO

SuU tang nhiét dé se lam ting toc dé phan Ung

Mot quy luat dinh luong tong quat hon dudc Arrhenius dua ra:

k=Axel
Ink =— + InA
R T

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



E;’l: DAI H(_)Ij:oj DH(ECBf;. (;lgocl\;(j‘ MINH
8- ANH HUONG CUA XUC TAC

Chat xuc tac la chat lam bién doi van toc phan Ung, nhung khong bi bién doi vé
luong va chat.

Chat xuc tac lam tang van toc phan Ung, la xuc tac duong.
Chat lam giam van téc phan Ung, la chat Uc ché phan ung.

Chat xuc tac co tac dung lam giam nang luong hoat hoa cua phan Ung.

H +1 2 HI

Khong co mat xuc tac E = 184 kJ/mol. Co mat Pt thi E = 58,6 kJ/mol.
PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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q HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

8- ANH HUONG CUA XUC TAC

Chat xuc tac co tinh chon loc.

H
o AlLO,
H.C~  ~OH > H,C=CH, + H,0
350 °C
H
/Ci Cu
H.C~  ~OH > H,C—CHO + H,
200 °C

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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: HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

8- ANH HUONG CUA XUC TAC

NO (K)
250, (k) + O, (k) —> 2 S0, (K

2NO (k) + 0, (k) =—=2NO, (K

2NO, (k) + 2 S0, (K)—> 2 S0, (k) + 2NO (k)

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



% DAITH ;fj;j;:j‘; (;ngcl\;(j’MINH -
8- ANH HUONG CUA XUC TAC

|-
2 82032- + H202 + 2H ——S 4062_ + 2 HZO

H202 + | — =[O + HZO
'+ 10" + 2H*—>1,+ H,0O

2 82032' + |2 —> 4062- + 2

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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4 HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

8- ANH HUONG CUA XUC TAC

Starting Materials
(Reactants)

—

HO ()+I(1) © HO(1) + OI (1)

Products

Tién trinh phan I.i'ng' N
HO (1)+0I (1) HO(1)+0 (K+I (1)

2HO (1) 2HO (1) + O (k)

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



E;’l: DAI H(_)Ij:oj DH(ECBf;. (;lgocl\;(j‘ MINH
8- ANH HUONG CUA XUC TAC

Chat xuc tac phai thoa man dudc 4 tiéu chi

Chat xuc tac lam tang van toc phan
ung.

Chat xuc tac khong bj tiéu thu sau phan Ung.

Luong chat xuc tac nho co the anh hudng dén van téc cua luwong 16n cac chat
phan ung.

Chat xuc tac khong lam thay doi hang so can bang cua phan Ung.

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



. HOA HOC PAI CUONG
E.E;‘: PAI HOC Y DUOC TP. HO CHI MINH

8- ANH HUONG CUA XUC TAC

Xuc tac di the

Nhiéu phan Ung quan trong trong cong nghiép dién ra trong diéu kién xuc tac di

Qua trinh xuc tac dj the gom 5 giai doan:

Chuyen chat dén bé mat phan chia pha (bé mat xuc tac).
Hap phu chat phan ung.

Phan Ung dién ra trén bé mat xuc tac.

Giai hap phu cac san pham.

Chuyen san pham ra khoi bé mit chat xuc tac.

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



. HOA HOC PAI CUONG
E.E‘;‘: PAI HOC Y DUOC TP. HO CHI MINH

8- ANH HUONG CUA XUC TAC

Xuc tac enzym

Nhiéu phan Ung quan trong trong co the dién ra nho xtc tac enzym, phan 16n
enzym la protein.

Qua trinh xuc tac enzym

Enzym co chUtfa vai tam hoat déng, tai do xay ra tuong tac gilta enzym va chat
nén (tac chat). Cac tam hoat déng co cau tao phu hop vdi phan tu chat nén.

k
P+ E
k

S + E (SE)

~ =l

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



% DAITH ;fj;j;:j‘; (;ngcl\;(j’MINH -
8- ANH HUONG CUA XUC TAC

Bai tap A: Phan Ung hoa hoc lam cho stfa chua co ning luong hoat hoa bang

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



% DAITH ;fj;j;:j‘; (;ngcl\;(j’MINH -
8- ANH HUONG CUA XUC TAC

Bai tap D: Hang so van toc cua phan Ung thuan va phan ung nghich cua phan

—
4—

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



4 HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

9- CO CHE PHAN UNG

—

2 NO (k) +O (k)
BU'dC 1 (nhanh) P —

2NO (k)

Budc 2 (chdm) 2 NO (k) —NO" (k)
NO (k) +0 (k) 2NO (k)

2 NO (k) NO (k)

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



4 HOA HOC PAI CUONG
ﬁ PAI HOC Y DUOC TP. HO CHI MINH

9- CO CHE PHAN UNG

2 NO (k) N O (k)

Budc dau tién cua phan Ung xay ra nhanh va dén trang thai can bang.

PONG HOA HQC - Y - DUCGC — RHM V=k x|[NO] x[O]

TTM AT

TS. PANG VAN



) HOA HOC PAI CUONG &
ﬁ PAI HOC Y DUOC TP. HO CHI MINH
9- CO CHE PHAN UNG

Co ché thé ai nhan lu6éng phan tu

(S 2) D
CH Br (aq) + OH (aq) CH OH (aq) + Br (aq)

BN \
v XX —— Y CX —— Y £X

/ / N\

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



4 HOA HOC PAI CUONG
ﬁ PAI HOC Y DUOC TP. HO CHI MINH

9- CO CHE PHAN UNG

CoO ché thé ai nhan don phan tu (S 1)

—
<—

(CH) CBr (aq) + OH (aq) (CH) COH (aq) + Br (aq)

\

X —>
/

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT

\\




% DAITH ;fj;j;:j‘; (;ngcl\;(j’MINH -
8- ANH HUONG CUA XUC TAC

Bai tap A: Phan Ung hoa hoc lam cho stfa chua co ning luong hoat hoa bang

1
Ink =— + InA
R T

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



| e
q HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

8- ANH HUONG CUA XUC TAC

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



I Ry —
4 HOA HOC PAI CUONG
ﬁ PAI HOC Y DUOC TP. HO CHI MINH

8- ANH HUONG CUA XUC TAC

! 1

= kt + —

[a - x] a
[a_X] a
In =[a—-blkt + In —
[b - x] b

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



% DAITH ;fj;j;:j‘; (;ngcl\;(j’MINH -
8- ANH HUONG CUA XUC TAC

Bai tap D: Hang so van toc cua phan Ung thuan va phan ung nghich cua phan

—
4—

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



I r— -
4 HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

8- ANH HUONG CUA XUC TAC

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



4 HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

9- CO CHE PHAN UNG

—

2 NO (k) +O (k)
BU'dC 1 (nhanh) P —

2NO (k)

Budc 2 (chdm) 2 NO (k) —NO" (k)
NO (k) +0 (k) 2NO (k)

2 NO (k) NO (k)

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



4 HOA HOC PAI CUONG
ﬁ PAI HOC Y DUOC TP. HO CHI MINH

9- CO CHE PHAN UNG

2 NO (k) N O (k)

Budc dau tién cua phan Ung xay ra nhanh va dén trang thai can bang.

PONG HOA HQC - Y - DUCGC — RHM V=k x|[NO] x[O]

TTM AT

TS. PANG VAN



) HOA HOC PAI CUONG &
ﬁ PAI HOC Y DUOC TP. HO CHI MINH
9- CO CHE PHAN UNG

Co ché thé ai nhan lu6éng phan tu

(S 2) D
CH Br (aq) + OH (aq) CH OH (aq) + Br (aq)

BN \
v XX —— Y CX —— Y £X

/ / N\

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



4 HOA HOC PAI CUONG
ﬁ PAI HOC Y DUOC TP. HO CHI MINH

9- CO CHE PHAN UNG

CoO ché thé ai nhan don phan tu (S 1)

—
<—

(CH) CBr (aq) + OH (aq) (CH) COH (aq) + Br (aq)

\

X —>
/

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT

\\




4 HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

9- CO CHE PHAN UNG

OH,Br ,HO

PONG HOA HOC-Y -DUQO QII{_IHLICO Higekirontl-0

TTM AT

TS. PANG VAN



HOA HOC PAI CUONG

E.E;‘: PAI HOC Y DUOC TP. HO CHI MINH

9- CG CHE PHAN UNG

Phan Ung day chuyén: goc tu do hoat dong, chura bao hoa nén co hoat tinh cao
(khoi mao phan Ung), tuong tac vOi phan tu bao hoa phat sinh goc tu do ma@i
(phat trien mach), sau cung la su két hop cua cac hat hoat dong (ngat mach).

Vi du phan Ung cua khi metan va chlor dudi tac dung anh sang khuéch tan.

Phan Ung quang hoa: thuc vat xanh hap thu khi carbonic va nudc dudi tac

Thu hoach 6 tan lua/ha thi da co 20 tan carbonic, 7 tan nudc duodc dong hoa
va tao ra 14 tan oxy. SU dung 2 — 20% nang luwong anh sang mat troi.
PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



A HOA HOC BAI CUONG
ﬁ PAI HOC Y DUOC TP. HO CHI MINH
9- CO CHE PHAN UNG

Phan Ung day chuyén: goc tu do hoat déng, chura bao hoa nén co hoat tinh cao
(khoi mao phan Ung), tuong tac vOi phan tu bao hoa phat sinh goc tu do mai
(phat trien mach), sau cung la su két hop cua cac hat hoat dong (ngat mach).

(|:|
Cl
N H,C "'C\
, H,C Q -Cl
| Cl- \
C“'C\ TCI) CH,CI ( R )-1,2-dichlo-2-methylbutan
[ chel /
C,Hg C,Hg Cl, CH,
—_— >
- Cl \ D
T
Cl
( S )-1,2-dichlo-2-methylbutan
PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



q HOA HOC PAI CUONG
% PAI HOC Y DUOC TP. HO CHI MINH

9- CO CHE PHAN UNG

H
H,0
> HO t
Ethanol
CH,(CH
3( 2)5 CHS(CHZ)S CH3(CH2)5
( R )-2-Bromooctane ( S)-2-Octanol ( R )-2-Octanol

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



%
i o

HOA HOC PAI CUONG

PAI HOC Y DUOC TP. HO CHI MINH

9- CO CHE PHAN UNG

\(\\\\\\\\ L

N
By aOH

-
—
-
-
-
-
-
-
-
-

>

Ethanol-H,0
H,C

CH,(CH,);
( S )-2-Bromooctane

( R )-2-Octanol

PONG HOA HOC - Y - DUQC — RHM
TTM AT

TS. PANG VAN



5 HOA HOC BAI CUONG
E.E‘;‘: PAI HOC Y DUOC TP. HO CHI MINH
9- CO CHE PHAN UNG

Phan Ung quang hoa trong chup hinh

Niepce sang lap nam 1824, Daguerre Ung dung thuc té 1839, Talbot dang ky
bang phat minh 1841.

AgBr (Crystal) + hv Ag + Br

—

AgBr dudgc nghién min 1/1000 — 1/10 000 mm, moi hat chita 1011 — 1012 cap

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



5 HOA HOC BAI CUONG
E.%‘: PAI HOC Y DUOC TP. HO CHI MINH
9- CO CHE PHAN UNG

Phan Ung quang hoa trong chup hinh

Luong bac tao ra ti Ié vGi photon anh sang dudc hap thu, mau den dam
hon.

Chup can han ché thoi gian phoi sang, de dugc anh an, co 1 s6 mam Ag tao
ra tao diéu kién phan Ung khi trang anh (lam hién anh). Nhung film da chup
vao chat khu nhe hydroquinon, AgBr se bi khit tao ra Ag, cho nao luc chup
nhan nhiéu photon thi se tao nhiéu mam Ag, khi trang se cho nhiéu Ag, thu
dugc anh am.

AgBr con lai dugc loai bang Natri thiosulfate, rita film phoi co dugc ban

am.

Muon thu anh dung thi lap lai qua trinh trén giay anh, phoi sang dé in anh.

Tiép theo lam hién anh duong nhu lam v@i anh 4m, phan sang duong Ung
PPIGR 10JAM: _ pUoc - REM TS. DANG VAN

TTM AT



: HOA HOC BPAI CUONG
&1‘“{.5 DAI HOC Y DUOC TP. HO CHI MINH
BAI TAP

Van toc dau cua no dugc do dua vao su khac nhau vé nong dé khac luc dau

Thu tu thi nghiém Van toc (M. s Nong do bat dau cac chat ban dau phan
) Ung
[A] [B]
Thi nghiém 1 1,7 x 10 0,030 0,100
Thi nghiém 2 6,8 x10 0,060 0,100
Thi nghiém 3 49 x1 —— (0,030 0,200

a, Hay viét bieu thufc van toc phan Utng dua vao két qua thuc nghiém trén.
b, Tinh hang so van toc k, tinh van toc néu [A] = 0,05 M va [B] = 0,02 M.

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



: HOA HOC BPAI CUONG
% DAI HOC Y DUOC TP. HO CHI MINH
BAI TAP

Van toc dau cua no dugc do dua vao su khac nhau vé nong dé khac luc dau

Thu tu thi nghiém Van toc (M. s Nong do bat dau cac chat ban dau phan
) Ung
[HgCl2] [C204 ]
Thi nghiém 1 3,1x 10 0,100 0,200
Thi nghiém 2 1,2 x 10 0,100 0,400
Thi nghiém 3 62x10 0,050 |2 0,400

a, Hay viét bieu thufc van toc phan Utng dua vao két qua thuc nghiém trén.

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT



. HOA HOC BPAI CUONG
E% DAI HOC Y DUOC TP. HO CHI MINH
BAI TAP

Su thai mot loai kim loai ning ra khoi co the la bac I va co thGi gian ban huy

la 60 ngay. Mot nguoi can nang 75 kg bi ngé doc 6,4 x 10 grams kim loai
nang. Hoi phai mat bao nhiéu ngay dé mutc kim loai ning cua ngudi nay veé

muc binh thuong (binh thudng 23 ppb theo the trong). o
Thoi gian ban huy cua mét phan Ung la 726 s, tac chat co nong doé ban dau la

0,6 M. nong do tac chat nay bang bao nhiéu sau 1452 s néu phan Ung la bac 1.
Hoi mat thoi gian bao lau thi nong dé tac chat con 0,1 M.

Thai gian ban huy cua mét phan Ung la 2,6 nam, tac chat co nong dé ban dau
la 0,25 M. nong do tac chat nay bang bao nhiéu sau 9,9 nim néu phan Ung la
bac 1.

PONG HOA HOC - Y - DUQOC - RHM TS. PANG VAN

TTM AT
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	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
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