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FINE LS S AL/

L4 3) 1% (chemical kinetics) @B 78 16242 5Lk i B R BZ LR R, B ¥ RE
WEAEFEER SR FER E, AGIEFEENEL,

BIF 70 1 2 I o i o B 3 Vid e 38 9 MR, 3 H A 20 T I il Fn s B A T A = 28, st A5 7T
He 7= (I RL. Bl B SR, 16 M3 R SR i B ARV, LR ARARRIR, RINMRAWETA
B AL B B A, FERR A TR R, IR BETE 720~T70 K R [E T, RE A RER et 4T, 5
B L H= 0, WA AT RAE K BRI R SR, k2455, B SBrt i1k, Jerti.

IR %E, kA B 5 R AT REAR L, iR A,
' EER R LA, LA R B, B R AL R AR, FlnERwET
AR, PRYE bR RE MY, 1k pe A2, B2 hnbl SRz gk g, R BHE Tk BR B A & M (L 5% Rk R
AEMR AR, nH R EEE RN A DB B ER, FiIEERREHER, RIS
o5 R RE 3% F, AT ANEE T A ¥ i 28 Akt B 0 IA IR, BREASH 112 R S A B A AL 7= LAY
B, T HERERR EhEAIEE EEME L,

L2 sh DML RNZEARR, R NFREZ R AAEEMAR AERMN SR, #hh¥
e R AR B A RTREME, il B BREE, 2 -F o2 oo B, i FR A HLER, $h 02 i o ik Bl % i,
foilZn 298 K fit, Z A B B HREAE (L AG®=—237.2k]-mol ™', RIFHh N, X R EE
Rk, (HHARGERB R B Kk g AT, SChbe EIE@FRET, RN ILEPARR A, 4
BETEE 673 K i, M HEAMRIEME R T, kv, hh4e R Gt &0 i vl s, ARk
fRRAET 25 PRESEBLUR BRI, BRLA, #2200 5 3) D4R A, A HE 76 % M gtk 2
B[R],

B RIS, Ko & NAHE LT I8 0, Fe AL+ LAk, RSP HE R, HitiA
MR, KKHAES) T 3 Mg, 18R, i T0W R B R HR L, BT HRE, RE, 4
R, R feFn b, ZER A BT, BB, P REFHBAZOR, RS hsTmEE, B, oF
FE R AR RN, HPhaETESAETRE, mmEERAOIRERERKE80ZEZRE
Fi i, ke G R IR STE T K. B HACA L, 038R — R I A E A 7] 8 A 6E 2
Y, 118 2 [ Br ) B2 B4 AN 15 4

EHERDE, LB HHERT IR IESE—RAFFEA, B &S FRERMER KK
SHEEARNEE, AMIELIERMINEHRREAINE-EREHEX, WRAR&ETFEH
S B 3 AN ) e 25 0 7= Py S o 348 R0 R L AR T, MR 40 F T 2 e R B 9T IR B L PR,
FIBRhIE, B2RThh#FsE T H,Li, Na,K, Rb, Cs, Ca, Sr, --+-- H—HEIM N TRE. B
TR MR R, B KRR — B R R, X — 55 U SURK 2 RIFR KB R R,

e I o



§8-1 RELEERENE

— . R RIEEJE (reaction rate)
PR, R R R R i R

WA, RSB T RPLYR BRI, HFF= PR bR n (FLE 8-1 BiiR). oA &bk
AR, [ BL R BE A A& AN [, T 2 B I ] T 22 16 Y,

8] b 2 o7 3ok o R R PR G B R,
Gl 2 F 1] B B
aA-+bB——dD+¢G 5
Hosdk g LA R
. B 8-1 R4, P4 ik HERE I A % R

H T B 4y P e JEE T i) FY 384 o v R /0, T 5 R il E — fe LA A TE ML, ke DA S S ok B i It
TF] o B8 ofe 7 i BE R, B —" 5 (B 615) 6
TR B P EMERNRB ARG~ HRR, FTELENIRIZMR TR

1/ dea\_1/ deg\_1/dey 4@) .
a dt —b( dt>_d dt>—g<dt (8=1)
Bildn: AR &R

N2+3H2—)2NH3

Hof JERTEARR A

_den,  dex, deyg,
dt ° dt ' dt

i T4 4R 2 mol NH,, T {H#E 1 mol N, 13 mol Hy, #ic NH 70 BE 88 i [ 57 1% 2
N, IR A, S He WRE R e, HD

chH,__ qchz__i cha

di % dt 3 dt
B

i dC\;H,__ chz_'_i dCH,

2 di  dt 3 dt

p R L 3R TR LA RO P AT fa] — i R ok BE O B L OR Ron IZ I L e B, WMERAES
2 o AR Rl I 0 e BE S AL SRR B IR PLE BE . AR, SR JH ST g I A Tk 1 4 1k R RN, e
7 53 i o B 1 R & AN MR AT,

J o7 33 BE B T PR il o I i) B9 728 0 3 o AR Bb, 3 T AR S B E JBE i [R] 2B 3 R R,
© 2



v= fls (8-2)

RALERXR

AHER R R, W

dce;
T vdi (8 ?)

AN v MR ¢ WEETERS. TR v A, M T ERY v AIE, fﬁlﬁub‘cﬁ
aA+bB==—=dD-+eE ’
1 (ZCA 1 dCB 1 dCD 1 dCE

V=—— = = =

a dt b dt d dt e dt
F R 3 JBE TE e 8 P f] R IR %o, HEE AR AR IR, (B30 -2 B,

=. RRHEELHFE (determination of reaction rate)

T — A L o B, kA6 25 DU A [R] e %00 B B B Wy s i R B, T E IR Mk BE T LA A
%—r?i%ﬂ%ﬂﬂ%ﬁﬂ‘o

etk R IE 20 B R M e IR th 3 R0 & PR o ik B, A28 (E B o B 7 S B2 1k
SR B EAT, 7 WU AE Ha vk BE AR B4R ) ZI M MR B, (6 S PLA% 1L Mo dp i R %, (. AnABE
e, Sel 2 e e, Fese (i B —Fhoy i, e RARE, EREEYEEENS L, £
2 UL st R B A L AR [R] i 200 B o 46 X HE,

Wy ERYEL: Al R R A I SR R B By s R B, Bl An il E 1A B O e E B, j'ﬁﬁg
PR, G, Eh R 1, SR iR, RIS, ENSERARES, kR
R, A, H B AR A S iESEio KR B, LACRIEWE M BAE SOR H RE fE, (B Tk
TSR A0 ¢k B, BT LA B S R AR L0 ik B 5 e I Ay B B 2 (] B B R R

Rl—RMERRPEET, REGEESAWUDAAZEH, WE, B, &E, A7 56828 R
S R 5 B A TSR B3R, R i SR 4 A AT iR,

§8-2 R Rz iR BERY R IR FE 6 R 1l

— REFEANERERH
F5m R PL B ANk B L AR M 5 B, FROD IR R K (rate equation), XFRCAENHZEFH R

------------------------------

Ro GUMERERIEE B AR
' CH,COOCH, + O ——CH,CO0" + C,H 04



LI W A RRA

v=kCcu,c00C,H,* COH (8-4)
2o & FR b R B8 B K (rate constant) Bibbl B, JCE K/ Bk BTG, WdkE Tk
B, KRB A PEFA R0 R %, BMEE: S REA®E (dn CH,COOCH; i1 OH™)
FB A B0 e JBE I A B 33 BE 1 B (L, B

v
k= = P
CCH,CO0C,Hy * COH™

FEBL, SA2HE H PR AR |
- Lk WBIE SRR SR PTG AL R A 3%, Bilan T 5 R

aA-+bB——>dD+eE
FAMR A f e 78 {h ok 3 718 S5 g 3 8, ]
. —20A _kxoged (8-5
JH IR B Ry e AR b o 2o I B ok B, i)
.-%ﬁgzzkgcgcg (8-6)
dea
HkR ky_ dt
t
1 de 1 de
i} 2 b dt
k a
e Bl

AW ks 5 ks A%, EIGELES FRE SR PEYRGIHTR R 2 H,
2. kAR SR EM R A AAE S, N EEBHEELFEALAFN k= wbm“Mmm
A (BT IkA] 7, M H LA mol-dm ™ FoR, ltinl LA s (BP) E R,

= RE%%
BE— R
aA+bB——>dD+gG
ﬁ%%%%i%ﬁﬁfﬁﬁ%
v=Fkefc} (8-7)

iﬁﬂ“h‘é)ﬁ Ca\CB H’Jiﬁﬁla b PR BLXT A BRI B, A WMET 4R B B0 n=a+b R4 X

-----------------------------------

H2+12=2HI

HLHE 06 2 5 JE 5 B2 A
2)=k0H20]. (8-8)



[ B %ok Sl 0 — 2 S B, A TR R R B 0 —
RBERBIER T AR BB — %, S, =, BT LA o G F B B B R R iE
#9, Bildn i BL

CH,CHO——>CH, +CO
HEHEBRA 0=kC§H.CHO (8-9)
Be R B Ay 1.5 2%,
NH; £ % E4r #g
ONH, =5 N, + 3H,
VAN
HEH XA
v="kpdu,=k (8-10)
bk 2 Y TN '
NH; 752 17 b5 iR, B AR Rh
p=FSNH (8-11)
CH2
117 0.5 B R Bro

J B R A8 AR SR e Mo S5 SR TR R B9, JF A REM L2 TH R 5 B KA B b e 1.
HEEARREM v=Fkelos BN (BIARREM (L2 F i 5 Bt BB a, b, -+) R BN H R B, B4 He
i Bry f ORL, AR SR, Wl 3o BE 5 B KA

z
o kcHchrz

1+k' CHBr
cBrz

(8-12)

X B A RE A — A TR S R PR Bk G IR EER SRR T, PREBIME R LR B 3D
ForRRIHER AR P,

= —S%RE

Lo BBy B 5 e o 4 ik BE # — IR 75 BRIE L B9 BB, #8 O — 2 ¥z (first order reaction),

Fod RN

—%—Ic, ¢ (8-13)
Bmts
f'lc [Ia dt
% (d1ne=—[r.at
lno=—ki+B (8-14)

A B AR R, AT R AR, X =0,



c=cyp
co KRBV IR IR BE, AU (8-14) Xf?
Incy=218
4% B ICA(8-14) 5K
Inc=—Fk,t+ Inc,

klzilnﬁ (8-15)
it ¢

B c=cqe 1t (8-16)
iﬁl:ﬁ?i’ﬁ, — 2 R B e pL A
. HRHE (8-14) K, LA Inc 3t ¢ VEEIRL R — EH &, HARE TR EMNE (k).
2 S Ml T BN Z ¢ fMRE ¢, A (B-15)3;, UIR[ 133 5o b diUE &k, T RIAA

B2, WURBL X k 0GB, .
3. AR (8-16) ST =e™hit, SUE ¢ AN AL |
o= (R SR R T—2) R (8-16) S0 5
1 -kt
7:9 1812
R, BRSBTS T N T, B e r—
* BRI ) M 8-2 —ZRE Inc-t ik
In 5= k‘t%
;,_In2_ 0693 (8-17)

BRI I, — R PL M R B R A R MR BETE O, T ph L # BE Y, 2470 E— 2, — R
SRR A 3 R — A B XA IR R BT AR — B B R B

B A BORPETC R MBS, BB — SRR, 4 F N TEHESI L B f— e B i oy T ko IR
R BE %, W — L,

Bl A N,Og $hu sy I £ 7 [R] 5 Iz [ iy B ) B3 (3 8-1) 3K IR B A 28 8o

N.Os i #43 fift IR Bz Sk
2 N,O,—> 2 N,0,(g) +0,(g)
% 8-1 BB M R BLAETS [ [R] ¢ iF NoOs #43 [E,
& 8-1 FEIREZETIE ¢ B &Y N.Os FEF(45°0)

I
R/ s 600 | 1200 | 1300 | 2400 | 3000 | 3600 | 4000 | 4800 | 5400 | 6000
. |

7200 | 2400 | 9600 co

PN, 0,/mmHg 247 185 140 105 78 58 43 33 24 18 l 10 5 | 3 0

o 6 »
[



R OHAESESAT, Sk 2k R TE L, ST AR 50 M 1 1o oo, &5 IERE I ¢ B, 4520
[ 8-3, '
A 8-3 I, lgpayo, # ¢ R0 — B, IR (8-14) 3, Bi b — SR Fi
BI2 EB4n2iRa MZEM 0 1590 4, Rub— SR BREBEN S, HHIE 1 ERENEHRBES D B
By (BBME AR 3.7 X100 K3D) '
2iRa—>22Rn+{He
p p, =0:6932

= i
z

£, =1590X365X24X60X60

1
2
=5.01%10% § f,z-

0.6932 P
oy g 1-38X 1071 s

— BB R A ARE TS
_ 6.023x 10

V=108
G R MER T A

_ 4Nz,
at

—3.68X 107 k5! ' 5000 10000
—3.68X107 Bq RELR L/
)1 2590 48 o 8 B 4 3.68 X 107 Bq (I 7T #) /R) @ B 8-3 lg Po, HHHA ¢ IEER
W, —HRE
FUR 7 33 B 5 2 I o B v JBE 9 S 5 (B PR Ry IR ok B i R FR) BB EE I Bz, FRA R

......................................

Fi (second order reaction), TR MR ER, HlanE mil A RS, S nig
fift, BEAC I B, 4 98 m i B BoE , Tl e 248 B i A e o S A A — B B Bz

=2.67X10 A4~

:k-NRI

Y8 VA P W *
_%z ky0,1C (8-18)
% — L= pye? @-19)
ildnA — & B
A+ B Sopem
R BETF i i e JEE a b 0
J Lt iRl S a—z b—=z z
[ B 5 B A
%=k2 (a—z) (b—2x) (8-20)

® 1Ci(JgB)=3.7X10" Bq



% A fn B R thik EAH%E a=0, M ERILA
dx

ﬁ=k2(a—z)’ (8-21)
£ dz i ]
B IO(T_T)Q—Lkzdt
1 1
L (8-22)
@
B m=k2t (8-23)
_1 z 2
=T ae—o il
B 2w, t=1t) (LS A LR
a
pol_Z
EGD)
_ 1 !

LR, =5 R R
1M (8-22) R T4, Lh—

a—x
HHE A dm3-mol'.s™!,
2. TR R S S AR AR R R b, 3 T Sk 2R 05— % IR 9 9
A a3ch [, Hod RS ‘

3t ¢ fEERI R —HL, ASMARETHERR b, kb HEL

%2 b(a—2) (b—2) (8-26)
B T okt
B bt =G (=g
! b 2308 | bla—2) | (8-27)

| t(a—b) ga(b—at:)

A, ZEBEE :
FLJ J o 3 BE 5 J o7 49 e JE 1) = R 5 (= g Jo e B SR BR) BRIE LR Bz, FRA= R

--------------------------------------

@ BFHEFRMHF
e 8 o



Jiz (third order reaction)

SRR PR BT RN
"'3_3=’03010203 . (8_28>
& _%:kacs : (8-29)
151l 2 i BE
A+ B+ Cin‘”%
SRR I bt ik B a b e 0
BB ¢ i ialjE a—z b—z c¢—z &
J B 3 BE 75 R R A
92 ks (a—2) (0—2) (c—2) (8-30)

73—k @a—2)* (8-31)
x d f
BB ["2so=] ree
1/ 1 1
ks _2—t<(a—z) 2—}17> l (8-32)
ks 9B % dm®-mol~2.s7?,
B o= 1=ty A LRIEFEN
__3 .

SRR PR R, R AR =R B, TR H =% KB EE AP A2,
{5l imfE LR SR AR i rh & A C=C AR RAL & i i A B A= SR B, s

. BREME
FCRE B 5 R BT iR BETE R SR B, WRA TR (zero order reaction), XA RFKRE
HOR SRR,
BB it By Rk
—Z—‘;=ko (8-34)
B4 c=—kot + %K (8-35)
M t=0 c=c,

i co="H %, RALKXE



co—c=kyt

Co

T

(8-36)

(8-37)

et B e e AL R B TR B, (ildn NH, 7E53 22 b 2y iR IBL, (R TR, LA
ETHE T LR B A (R SR R B i S B il B RS, LA R ARFIER N F,
*8-2 MERENEREAEARERNY

%4 K B X R RA R B IR W A K " oo R L=t
E
- s = _dey i a
i& A P‘% CAs0=0 H—ko cy=a kot %
— A == CAv0=0 %=k; X Inc, =lna—kit I"T:)
CA0=CB,0=0 dﬁ =k:0; L=L + k2t 1
—u A+Bo7ty dt cy, a k:a
- de, .
s —‘Zrt’—L;cAcB an—:=ln%+(a—b)-kzt ElX
Eﬂ A'FB'{'C—)F%V CAs0=CB.0=CC,0 =08 —%CTA=’€30AGBCC Zli=ai’+2kz‘ 2k3(1=
B % &
L RPGEFE MR 8B AT L
2. gnf R — B, =90 BB B T e
3. BRI EE LA 58U R
3 &
1. BanH,+L,—> 2 HI H 28 b, Hsh h 2 BT B A
—dLyz=k10}1201,
_%‘=k2c}hch
d;?[=kacﬂlch

IRARH by, ko, by ZRIHIE R

L —BALFE R A—>B IEREE 10 80, 1 hHJG A REHE SRR LD
3. J# CHsCH,NO,+OH —>H,0+CH,CHNO, =% Kk, 0°CH ¥, 3§ 39.1 dm* mol~'-min™1,
#0.004 mol fFE 25 0.005 mol NaOH iR £ fill Bk i i, ik KB #E 90% THET Sehi Tt A &£ £ be

s 10 -



§8-3 EEEKHITHE

[ B 2 B 1y B e BB W Bh 2 05 i, BN OUE TR TR ATk JIE A 8 RS i) o 2 JEE, AT i 5
R e e Sk s #hi B o v B, T LRI AR Bh R T HE IR BL M WLBE, TR B Ed R, REF
AT A = v 4 RO 2 i TR I L F 25,

I J8E 4 B (P W 5 A1 B LR

—, WaE

B — B, H R REE HERRA

—Z—‘;=kc~ (8-38)

TRLAKE — 2 2R BE M) [ B AT SR8, MR SR B, (1R IR BL Aok B2 X ] g lfy £ (LI 8-4)),

28 1 % 2 R — O BT o AR B B

M8 R BL e FE A ey I, OB i BE A
de, R ‘
_'d_t‘—‘kcl (8-39) &
7 BRI co I, B EE 2
I
—2% oy (8-40) %
(8-39) (8-40) .4 Bl B X %
;odey\ .
lg._d_t>_lg"+"lg°‘ (8-41) W4 Rk RS
lg(—%%z-)=]gk+nlgcz (8-42)
M (8-41) — (8-42) /3 L
dey " dc
15(— %t )—18( —%22) (8-13)
il lge,—1ge, B
HIRl k3 R PR B n,,

AT A — o= ho® It 45
lg<—g—j> =lgk+nlge (8-44)
i 1g — 55 )3t lge (FIEBTELLL, Tk AIR DB S n, WL 85 FER,
P 3 T I B B, 3650 A P [l R 0 S B 7 92, ¢t e D
e, WA 86 ol 6l 8 £ =0 Wi IR, AR A O M AL X B, DA g — 5 ) A

e 11



G

)
El 5

17

lge ' 1
B 8-5 H 86
1gc VEME {3 B2k, B 2R AR HD 4 SR 8 n, X FER I B RL R B e v 5, BA IR EEARZHE

B EF R,
FA PRD A RO _E R S i OB, & R ARG R A ARG, SOE B TR RN

de -
_'d—t=kCAcB"'
TS 2 2 IR R 0, b, oo, SRy U e (RS B, - IR RS, R A By
BAAIRIE ca, RIVERH BB — 28 SEthtk I on f9 % FH

— ch!O

TR ) (8~45)
i '=kc}
FARIR RS R B a0 AN AR HA TR B 1 IR BB, RS (8-43) RETREIRBLX A YR iy

¥ a,
BRIGHIREE A, SRk BEAE, %28 B )R M RIAR B AT K3 b, FRAEATLLREHHEY
EB"J&E%&&"'! a+b+'"=n, @%ﬁﬁ%aﬁ&ﬁo

B3 Sa—HLEKE

ML 2T 5150 (& 8-3),

* 8-3
Pu,,0=400 mmHg PNo,o=400 mmHg

dpxn., dpy,,

o/ H \ —_— . = 218
Pyoso/ mmHg . e Pu,0/ mmHg o

359 150 289 I 160
300 103 _ 205 110
152 25 147 75

LA TA ST e
o J2 .



