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§7.1 Q%ﬁl" WIS 258 Elgmm.\

(the concept of the chemical reaction rates)

§7.1.1 {2 I NI 2 B € K 3R 7 T V%
JRBL 2NO,(g) —2NO(g)+O0,(FE— BN M N MY =

VIV AR SE R (300 °C )

Concentration (mol/L)

Time (il S) N02 NO 02
0 0.0100 0 0

50 0.0079 0.0021 0.0011
100 0.0065 0.0035 0.0018
150 0.0055 0.0045 0.0023
200 0.0048 0.0052 0.0026
250 0.0043 0.0057 0.0029
300 0.0038 0.0062 0.0031
350 0.0034 0.0066 0.0033
400 0.0031 0.0069 0.0035




NO, 2
0026 2(NO»)
= | [ 000
E e
=l At
B 0.005 [ i o i i
% 110
v
2
S NO
} 0.0003
(o7
1 1
00 200 300 00
Time (s)

@ 3 R B 6] P SRS ~ WREHA mol-dm,
FEBE PRI B AR B W IE1H . Br[E]E Bs, min, h, d, y.

R NLEFR X 51 NI IEZE (average rate)
B2 2 (instantaneous rate) PIFIER N VE.
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2 5k e B 6] PR

IR B Rate(V, ) = — 2002 C(NO2)iso = C(NO2)ip

N—E/J_A > At 50s —0s
ERN: _0.0079mol/L.-0.0100molL. _ . s 11 o

50s
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TR, HARNYIBFER RN AL, (HIEZR K /PAE
2NO,(g) —2NO(2)+0,(g)

Rate of consumption Rate of production 2(Rate of production
of NO, — of NO = of O,)

~ Ac(NO2) Ac(NO) 2( AC(Oz)j

W\ At

ZNFE— RMEISYIR R NMEEZ B RRRSTEREA R

A SETAFMASEE, SETRTH— YR E 5
S0 WS M SLIR FE AL




5 3 22 ———— I} 6] 1] R A3 O £ 3433
e FHEBR =SR], Blanxt T kM @45 °C):  2N,05 —4NO,+0,

S

100 ﬁ V (N,09) <lim-AC(N05)/At

<— Rate = 5.4 x 10 *mol/L-s

.80

Rate =27 x 10 *mol/L-s

o)
-

¢(N205) (mol/L)
. :
S

C(N,05)/mol-L'!  Rate/mol(L -s™!)
0.90 5.4X10+
0.43 2.7X10+

b
=

400 800 1200 1600 2000
Time (s)



General Reactions:

aA +bB——> gG + hH

2 I LA AL A ) B S R 2 R AFAE N T R R s

1 d[A]

—

> IAT [ bR E

REA T
— N

] ﬁﬁg-/_{ = E,JIE’

%%ﬁﬂg%%&ﬁﬁ%ﬁ

1dB]

1 d[G]

1 d[H]

0 e/t I DAk 2 5 7 7

LG 0F

EAEIE
=R/, Ba— P RNHAE
HHAH .
AT B3 IF 6 5 % 1 L A
R IE A R SR
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§7.2 RMNIEZRIFIEETT
§7.2.1 Gil4ERiS Trautz, 1916; Lewis, 1918%F
a. 77 F[8] W) AH L3 2 i N AT ) So R 2k A5 o

- & qua RERHZ, 0 5 ) T

Q |A) BIREL
FOPY [Pz, e
' N ﬁj\%j(/J\\ @%Dﬁ%ﬁﬂ\éo

Low concentration = Few collisions  High concentration = More collisions

b. Al T NIE % R BHIREE

EWr T WRNYITFRRER
Shift due to higher Eﬁiﬁﬁﬁ%?%%ﬁ@ﬂ‘]"ﬁﬁ*ﬁﬁ%,
temperature X5 FRRNTEW T
MEERER R, KIEER DT
: B, /MaheeraF o E8Ed .

s T = e = gatassis s i
Kinetic energy_) E —gECRT ’

Fraction of
molecules




c. HHAL T AAH S ERTEUH .
ﬁéfﬁ%ﬁ?ﬂtﬂXA HIE R #EAT R, RN RER A

NO,+CO—> N()+C()2
\l: LO:- - —
(a) (b)

—o o= =0/ ,,\

HAHCO7TTH MR S5NO,H WA FHRRER, A4
e & A EHE SN




(d)

BB 5 5 F IR R

« HCIH =R SR MN:
« HCIH HIRREEEIHRER “& 0”7 BEENIN B> R4 F

V = ZfP:ZO(A)(B)Pe-EC/RT
Z: Wi B, f ReEPT PRI
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§7.2.2 1 TBIASHEIE (transition state theory)
—HHL=1+4%, Eyring

I NI EZ: T

WY, RiEit
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— DB NTY:
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Polanyi
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A+ BC=—7A--B---C——> AB + C
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§7.3 It ERIPOEZAIFEZE

§7.3.1 HFERPIEXESIKRERIKXER (The Relationship of
Chemical Reaction Rates and Concentrations)

1. §h73FSEE (kinetic experiments)
aA+bB — eE+fF
&E\?@.Kﬁﬁ X y
v=k|A| [B]

k. EREE (rate constant) , x: RMNYIARIZREL
(order), y: RMNPIBRIFE, x+y: kN (&) RH.

JREVEHER: HouRMN SRR S R SR E AR
B RBCH R T TRBURE H. .




2. R N2 EL (reaction order)

X + y=0’ gg&}i&
X + y=1 ’ _‘g&}im

— AR L [ N R B JIGE I S5 R E

RE PRI MN, BIEITKR M (elementary
reactlon), LR MNRE A E T WP EAZ RN
1 R HUOABR.

> N T2 AR, RMERRERT
FTESERYREH—F (RED) .




C,H Br,+3KI——C,H, + 2KBr + KI,

SEFR A RN BRAN T -

CHBr,+KI —— CH,+KBr+1+Br (slow)
KI+1+Br —— 21+ KBr (fast)
KI+2I — KI, (fast)

rate = k[C,H,Br,][KI]

— A N [ N ZR B S5 I S B R E




3. EEEH (K, rate constant)

_ rate
[AT'[BY

k

T BT R T R IR .
R H ) BALN: (mol-dm™3 )I-x+ ) . i) [E]-1
o« —R/RMN: k=51

e —ZZRMN: k=mol 1]-s!
o = MN: k=mol 225!

v S B T L I I ¥




4. ELAT TSR R LB R

FEAE 8] FI 5K 2R

(1) 0 Z¢x M. (zero-order reactions) : A —» =4
—d[A]/dt =k [A]"

[A]()_ [A] =Kk t
[A] = [A],—

> ELF\“ %JRFEFXTHTIEM

[A] 4

N

O RBFEZER:  [Al,—[A] = 12[A],
172][A]y =k t;,
t,, = [A],/2k




(2) — M. (first-order reaction)
A — =Y

—d[A]/dt =k, [A]' —d[A}/ [A] =k, dt
A d[A] t :A:()
-y ===kt | =k t
" A AL
> DL M %ﬂ&iﬁﬁﬁéﬁﬁ ALY
H—J‘IE—I‘It'f/E ’ _:E_‘/\ \l
%o > \%+$j\j(_k1) _
. _In2_0.693 ' ¢
2k k (5 RNYIWRE TR




Bl FEZCN10MEF R REITPRG, &£14K)5,
B 2 15 PR FR(K6.85% , iR itk B4 2 i 25 Hk 0
FEH, FHEASEZ KN E] A 5 #E90% ?
CGZRMNAN—F D)




"for his method to use carbon-14 for age
determination in archaeology, geology,
geophysics, and other branches of

science” R ATIAF
14 C )12 C
In[A], =In[A], —kt

t = 1 lIl[A_O — t1/2 lIl [A]O
[Al, In2 [A]
14
= — In [ 14C]0
1.21x10"a [ "C]

>

t

Willard Frank Libby .
(The Nobel Prize in Chemistry 1960) #RZE 4 (Shroud of Turin) 2 i



3) ZZ M (second—order reaction)
A+B — ;=Y

A]/dt=k,[A][B]|zae,| —d[ A]/ dt = k,[A]’
1 |
— = Kt
(AL, [Al
O LU SR EE B i e, B — & B,
HA R HK, -
1 /
t1/2 — 1/[A]0_ I i
K,[A] f



= 1 3
TR NH3(9)%_N2(9)+5H2(9)

— R N E):

2N,0,(9)——>4NO,(9)+0,(g) |rate = K,[N,O;]
2H,0,(aq)——2H.,0(1)+O,(g)|rate = K,[H,0, ]
SO,Cl,()——>S0,(g)+Cl,(g) [rate=K,[SO,CI,]

2

R M

NO, (g)+CO(g)—>NO(g) +CO, (g)
CH,COOC,H,(aq)+OH(ag)—— CH,COO™ +C,H,OH (aq)
2NO,(9)—>2NO(9) +0,(9)




g

ING L ATk G R

R -d(A)/dt=k (A)!, 1g(A)=lg(A), - kt/2.303
N Ig(A)RF i E, BEEHZ FHE=-k/2.303

L ""wwwM\MMNNMNMMNNMNMNNHNH\1\\3\\1\\3\\1\\3\\1\\3\E\HE\HEH}\EH}\EH}\W\Hii‘WWWHtmk i
LGN 1/(B)Xf e, K

p—, -d(C)/dt=k(C)’ 1/(C)*=1/(C)*,+2kt
=P V(O E, EH% T

-d(D)/dt=k(

TTORE




§7.3.2 RMIERSRERIXR
(The Relationship of Rate and Temperature)

1. Van’t Hoff’s rule (3 A1)

N
1

2. Arrhenius 7 \:T:Q (E=

=

e

/\ﬁ)

":"“ﬂmlmc, J¢ LT FR K L) K2 ~4

WE RN HTERE () SEEZ FERICR

E — i546e

A: —4RTH T HHFERP

T, RANRLEAEL

— B




E_i51EE

v X T

Jl:}if“ im W RE I T HI

5 R R TR R

v X5

214

Hpy =L

He B2

FIR RN MWSER RIS Ea, ARONSEERTE AL
REECR MG RE (B

Energy

OCERD

Reaction progress
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