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FLE BUF

7.1 FHI AR LR CuCly ¥R W Y HLR A 20A, 423 15min J&, [: (1D
(EFII L RENT H 2 2D U Cu? (2) 7ER/Y) 27°C, 100kPa FEHHR_LfEHT I 2 D1k
B ClL () ?

fi: bz d: BB Cu*™+2¢ —=Cu  WME: 2CI —2¢ —Cl, (g)
Mj: z=2
HRYE: Q=nzF=It

Kt: m (Cu) =n (Cu) xM (Cu) =9.326x107°x63.546 =5.927g
MNPH: n (Cu) =n (Cly) pV (Cly) =n (Cl) RT

n(Cl) RT _0.09326x8.314x300
p 100x10°

Bk V(CL) = =2.326dm’

7.2 I Pb (s) HIHZHLR PONO; iR CANFHIRIE N 1g K P &4 PONO;
1.66x10°g. W HL—E MRS, W75 b I SR & 7 47 0.1658g 94
DUB. BEIARIX (30T R J 62.50g, H 447 PbNO;1.151g, 51 Po™ (TS 4.

i 1 A2 ) R S R X R T GO R D - AR
PR X #F R PO (0 SR B T F -

n 'I'J?ff-(% Pb*)=n m,wt(% Pb™ )+ 1 e % Pb**)- n im(% Pb*")

| i | i | 2  [E )
Dyh n 51{5( E sz )= n *lmliif( E sz )"‘ n *liﬂ(a sz )-n llmrx‘.( 5 Pb* )

m(Ag)  0.1658

= =1.537x10" mol
M(Ag) 107.9

n .w(% Pb*)=n ww(Ag) =

nm{%Pb:,) _ 62501151 )xll.66xI0' PP
331.2><A
- (l Pb*) = . 6.950x10 " mol
pdh 33[.2x%

n sru( % Pb**)=6.150x10"+1.537%107-6.950x10°=7.358% 10 *mol

n. (J4P0) 73s8x10"

t(Pb™) = =
ny (V5Pb*)  1.537x10°

=0.479
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fifi 2: MRIZIS IRDIEE BRI X IR S GO PR o SRR
B AR X 3 NO; S Bk SR R
n i NOD )= n wwin(NOY) + 1 izus( NOY)

Wz nce(NO;)=n wws(NO;)- 1 wwin( NO;)

| L15]
n uws(NO)=n  (=Pb*) =——>_ —6.950x10" mol
R(NO;)=n,,, G 312x Y

62.50—1.151) x1.66x 10~

l 3 3
n awwin( NO; )=n, .. (=Pb™) = =6.150x10"mol
|..M'I'.1( 3) n.um.(z ) 33'2){%

n ::(NO;) = 6.950x107-6.150x 10~ = 8.00% 10 “mol

n,, (NO7)  80x10*

- =0.521
1.537x10™

t(NO) =

My

Mj: ¢ (Pb*) =1-1 (NO;) =1-0.521=0.479

7.3 HIHE B AR AgNO; 3 L — @ ) JE , BALE BT L b i 0.078¢
) Ag, FFENPHBZIX AR 23.376g, 4 AgNOs0.236g. L% HL i i 0K HE
1 kg KB EA 7.39¢
AgNO;. K Ag"FINOITBAL.

M e MR 1 RS ) A AR R X R S GO L D)
SEARBAZ X A At SRR R

n uwi(Ag)=n awi(Ag")+ n uw(Ag")- n ziu(Ag")

Wz nau(Ag)=n wwi(AgH+ n ww(AgH)- n wwrn(Agh)

A
1 en(Agt)=AAE) 0018 ;g 10 mol
M(Ag) 1079
23.376-0.236)x7.39x 10"
My (A7) = ( 5 s): =1.007x10" mol
MNywi (Ag‘ ) = % =1.389%10 " mol

n ir(Agh) = 1.007x107°+7.229%10-1.389x10=3.403% 10 *mol
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n_(Ag’ -+
o (AZ7) _3.403x10 iy
7.229%10°

t(Ag) =

LT

MW: + (NO;) =1-1 (Ag") =1-0.471=0.53
i 2. ML A B F A X R S GO PR o WK
AR ¥ NO; 9 S8 S a1 R
n Ili_“'lﬁ.( NO: ): n ||¢“.,1;( NO:) +n i:_it( NO;)

1l] P NO?)=n wwi( NO;)- n www( NO;)

. ’ 0.236 2
n qwn( NC)1 )=n,m“:(Ag ) = W =1.389x10"mol
23.376—-0.236)x7.39x10™"
nawe(NO)=n . (AgT) = ( padBac =1.007x10"mol

169.87

n (NO;) = 1.389x107-1.007x10™ = 3.820x10™mol

m(Ag) _ 0.078
M (Ag) 107.9

n wn(Agh)= =7.229%x10" mol

n_|(NO; =
« (NOY) _3.820x10 %
7.229x10"

t(NO;) =

Nyy

W: t (Ag) =1-1 (NO;) =1-0.528=0.47

74 755, F 0.3327mol-dm™ ) GACI ¥ ¥ _E IR 0.073mol-dm™
) LICL M, ez — e FE. £ 5.594mA e oL Fadint
%, PRI B, I H ARG, 3976s LUE, FERITER AT
BANEE AR T 1.002em™ I HBE S DT b AR BE L PSR S0 25°CF,
GAClL WY 1 (G F e (CI) .

il stk RIS Bhii e & IR A

1.002cm™ 3 H T & GA™ T Bt -

n (Gd™) =eV=0.03327x1.002x10" = 3.3337x10 mol
FrLL Ga*“ il CIr G 3T 7% 5o 5 o -

0(Ge™) n(Ge™)zF 3.3337x107° x3x96500

: =0.434
0 It 5.594x10" %3976

1(Ge" )=

t (CI) =1-1 (Gd*) =1-0.434 = 0.566
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7.5 40 25°CHY 0.02mol-dm KCl & H1 HLFH X 0.2768S-m™ . — HLFit
FELAIGIRH, 76 25 CIN B 73 3LHLBH Yy 453W . 75 [R]— oL G it e A [l B AR ) i
FEWRIE g 0.555 mol-dm™ [) CaCly 3K, M7 LY 1050W. 15 (1) SR
. (2) CaCLEMIHTHE:  (3) CaCly IFHAIAE /R HL G 3,

fi#: (1) BFBREH
Ka=kR=02768 453=1254m™ " . _ K“nc;z% BIK_, = KR

W:  Kea=0.2768x453 = 125.4m’'
(2) CaCl, L 5%

_Ka _1254_ 19945 m"
R 1050

(3) CaCl, #F il (1 AE /R HL 5 %

kK 0.1194x110.983

4:-:_:

— =0.02388S-m’ -mol ™
¢ 0.555x10

7.6.C50 25 C Y A7 (NH,C1) = 0.0126258 - m* -mol™ , 1(NH) =0.4907 . ik}
$LA7 (NH;) & A7 (C).
fi#: BTHERMERSENAIBEALTXR
Vs, VAL

t = =

oA T g

N t(NH) A° (NHJCI) _0.4907x0.012625
V. |

=6.195x107S-m’ - mol™

A7 (NH;)

_1(Ccn /\;‘(NHJCI} B (1-0.4907)x0.012625
- V. - |

=6.430x107'S-m’ -mol™

A (cr)

WA=V AL AVAL

AZ(CI)=A7 (NH,CI)- A7 (NH; )= 0.012625-6.195x10™* = 6.430%10*S:m”mol "
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7.725°CH¥HLSH N 0.14S-m™ (Y KClIFHEE N — i Firh, S 35 b R
525W. 7 [ —H1 Sl h 3 A 0.1 mol-dm™ () NH3-H,0 353, M7 H1BH 4 2030W.
FIFHZE 7.3.2 %857 NH3-H,0 MR 1 a IR KS .

fift: Ar3&% NHs-H,O KRB EE /RS EN
A (NH,-H,0)=A; (NH;)+A; (OH")
=73.5%107+198x10™* =271.5x107*S-m*mol”’

Alu (NHl = HJO) K(NH'— = HJO)
a= =

A, (NH,-H,0) ¢(NH,-H,0)A; (NH,-H,0)
- K_G(NH, -H,0) - K(KCD) R(KCD)
¢(NH, -H,0)A” (NH,-H,0) ¢(NH,-H,0)R(NH,-H,0) A" (NH, -H,0)
- 0.141x525
0.1x1000%2030x271.5x10™
=0.01344

[c(NijHc(OH'y]

c® c® @ 0.01344° x0.1
K® = L N——. & — =1.834x10"*
c(NH,-Hzoy (1-a)c® (1-0.01344)x]1 8
L'e

7.8 25 CHIKMIHSHEN 5.5%x10° S-m™, #1E K 997.0kgm>. H,0 PAFELE
FHFfi: H, O H'+OH, 5t H,0 MAE/RGHE, E LM H
IR . CAl: A (H') =349.65x107S-m>mol ", A (OH) = 198.0x10”*S-m*-mol .

k(H,0)  k(H,0)
¢(H,0) p(H,0)/M(H,0)

f#: A_(H,0)=

5.5x107°

S ]03”8=9.93><10'”S-m3-mol"
09x%

g w(H0)  4,(H0)
A (H,0) A7 (H")+A7 (OH')
_9.929%10™"'S-m* - mol”’

" (3.49.65+198.0)x10™S-m* - mol”

=1.813x10™

c¢(H")=ca= p(H,0)/ M (H,0)a =%x 1.813x10™ =1.004 %10 " mol -md™

7.9 T4 25 ‘CHEK I T8 Kyw=1.008x10"¢, NaOH. HCI fil NaCl ] A7 4y
45T 0.024811 S:-m>mol™, 0.042616 S-m>mol™ 1 0.0212545 S:-m*mol .
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(1) 3K 25 CH 2K i) L G5
(2) FlZAKRCH] AgBr AR, WMARFBHETE ¢ GRED =
1.664x10° S-m™, K AgBr (s) ZE4li/Kep ML .
CEl: A] (Agh) =61.9x107S-m™mol”, A (Br) =78.1x10*S:m*mol .
fi#: (1) KPP RHF2N
A (H,0) = A7 (HCI) + A; (NaOH)-A7 (NaCl)
=0.042616+0.024811-0.012645=0.054777S -m" - mol '

Ak i1 5

K? - C(}; )-C(O:l )=[%J , Bf: ca=,}K‘?ce

_4,(H,0) _x(H,0)
“xmoy MO
x(H,0) =yK7c®A; (H,0)

By
=+/1.008x10™" x1x10° x0.054777 =5.500x10°S - m™'

(2) ¥ (GHFM) =« (AgBr) +x (H,0)
Bl: x (AgBr) =« GHHD -« (H0)
=1.664x107 - 5.500x10° = 1.114x10° S-m’

A, (AgBr) = A7 (AgBr) = A7 (Ag" )+ A (Br)
=61.9%10*+78.1x10* =1.40x10°S - m* - mol”

k(AgBr) 1.114x10°°

= —=7.957x10"mol-m™
A, (AgBr)  1.40x107°

x(AgBr)
&

A, (AgBr)= =

7.10 1 - PR 5e R AR PR 24 5Kk 5 25°C 1 0.002mol kg ™' CaCly 3 »
(Ca®™) . y (CI) M e
fi#: TR
[ = %Zb,,z: =%[0.002x23 +0.002x2x(~1)" | =0.006mol - kg

Wi 1gy=A VI Ig7.=Az, |z Vi1
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Bify: 1gy(Ca*)=-0.509x2* x+/0.006=-0.1577; 7(Ca*)=0.6995

lg 7(C1=-0.509x(-1)" x/0.006=-0.03943 (C=0.9132

lg 7,=-Az, |z |NT =—0.509x2x|1|/0.006 = -0.07885; 7,=0.8340

7.11 B4 25°CRY, 0.01mol-kg 'BaCly 3K  vH ST U 13 BE 1 LA BaCl,
P HIB TIRBER T 2 HOTH708 T

fiff: 11 R
I= lzz:yuz: =%[0.0]x2’ +0.01x2x(~1)" | =0.03mol kg

Hin:  1gy,=-Az, |z [VT=-0.509%2x|-1x~/0.03=-0.1763% 7,=0.6663

b, =(bb") =(0.01x0.02°)" =1.587x10"mol - kg "

a, =1y, f—; = 0.6663)(@ =0.01057

7.12 25°C I BER Ba(104); FEAI/K 1 (37 FE 9 5.46x10™* mol-dm™. f&5E 1]
LA IE FH - v 2 PR 22 K, kT ST AR 7E 0.01 mol-dm™ it CaCly i 193
iR RE o
fi: SERIF 25 CH LR Ba(T04), 26 41/K A 193 MR I SR Z I F I ER.
TRMEBTIEAAAE bs=~ce, B, &N

I= %Zbgzi = %[5.4(»( 107 x2° +5.46x10* x 2x(—1)’ ] =1.638x10“mol - kg

lg 7,=-Az, |z [NT=-0.509x 2 |- 1| x/1.638x 10" =-0.04120; 7,=0.9095

3

K, za(Ba”)a (10) =47, 2| <4x09095 x( 241" 4 gomcro

R4E 0.01 mol-dm™ 8 CaCl, &+ Ba(10,), WAMBERSL , N

I= 121;"{ = %[o.mxz’ +0.01x2x(~1)’ +6b] =3(0.01+b)mol - kg’

2
2 |NT=-0.509%x2x|-1|x,[3(0.01 + b)

lg 7, =-Az,
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3 K )
K =a(Ba™)a’(10;) = 47‘[;}—6] : b =1-"f XI;—:

b

BIEED

g7, =-I.?632x\/(0.01 +4.966x10")/ 7,
KRAERERBZSES .=0.6563
P EATE 0.01 mol-dm™ 5 CaCl, A& Ba(10,), HARE N

_ [4898x10™ b° _4.966x10"xI
4 7. 06563

cg=by =7.566x10*mol-dm™
7.13 it PH, (101.325kPa) IHCI (0.10 mol-kg') Hg,Cly (s) [Hg Hiz)#
E SR TIXRRN:

b =7.566x10"mol - kg’

2
E 0.0694+1.881x10° L 2.9%10~ (1]
v K K

(1) G et S Vs
(2) 5 25 CHRZIV.H) AGmy ASms AHy EA B HL AR I v 30075 L N %
SNV FE Orme
(3) F5 N AE L ANE [l BE SR R EA T, VST R IR BEAT e i
fig: 1) Huith N
%Hz(g} +%Hg2Cl2{s}=Hg(l)+HCl(aq]
(2) 25 CH}

E=0.0694+1.881x107 x298.15-2.9x10™° x(298.1 5)2 =0.3724V

[%) =l.88|)<|0'3__2><2.9)<IO'“X298.]5= I.SITXIO—'V K-I

"

K, AGu= -zEF = -1x96500x0.3724 = -35.94 kJ-mol”’

AS= zF[dEE) =1%x96500%1.517x10™ =14.64) -mol " - K™’
P

AHy =AGp +TAS = -35.94 + 14.64%298.15%x10™ = -31.57 kJ-mol
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Orm = TAS,, = 4.36 kJ-mol”’

(3) Qpm=AHy=-31.57 kJ-mol’’

7.14 25 ‘CIf, Hiith ZnlZnCl, €0.555 mol-kg') IAgCI (s) |Ag [(JHLEN# E =
1.015V. ©%1 E® (Zn*IZn) =-0.7620V, E° (CIlAgClIAg) =0.2222V, Hijth1
P RECN -

[ﬁ} =4.02x107V-K™'
dT

1) 5 il g v

(2) v B R bR AT i B K °

(3) S S TSR Qs

(4) RIFWP ZnCl, T3 T EERF pee

fi: Q1) e SR
Zn (s) +2AgCl (s) =Zn* +2CI + 2Ag (s)

(2) AG.=RTInK® =—zE°F

:ESF  2x[0.2222-(-0.7620) |x 96500
RT 8.314x298.15
K°=1.90x10"

=TA.,S, = zFT[d—EJ
dr ),

Bl: InK® = =76.63

(3) Q

r.m

=2x96500%(—4.02x10™*)x298.15 = —23.13kJ - mol '

RT Ty T RT b, \
(4) E=E9—Z—Flna(2n‘ )a* (CI )=Ee—¥ln4yi(b—gJ

3
1.015=0.2222 - (<0.7620) - 331X 29815 s (0.5555]

2x96500 1
v = 0.5099
7.15 HGARed FEvT i v kb it 2 e AR TR e, el B N
FL it S I 4 ) A«
BH#%: CHy (g) +2H,0 (1) =CO; (g) +8H" + 8¢
Bi#: 20, (g) +8H" + 8¢ =2H,0 (1)
Hijth )X W: CHy (g) +20; (g) =CO; (g) + 2H,0 (D)
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EK1, 25 CHIA KYIFURBRAERE RGN R B A, G b

)i CH; (g) CO; (g) H,O (1)

A,G® /kJ -mol™ -50.72 -394.359 -237.129

T 25°C I iZ it i b e e sh 3
fi# - ArGr? =ZVnArG$(B)
B

= ArGS {Coz’ 3)+2ArG$(H30' !}-AfGE (CH4' g)-ZAfo {03' g)
=-394.359+2(-237.129)-(-50.72)
=-817.897kJ - mol ™

K%: AG, =—zE®F

_AG, _817.897x10’

r-m

zZF 8x 96500

E® =1.0595V

7.16 HH A& st A Uil s o VT 7.7.0 BOBARTEST 25 O & ik i)
R, & il N BE R Gibbs e85 KbtV i i 40, 4R W6 it SV g
& B RHEAT .

(1) PtiH, (100kPa) IHCI (a=0.8) ICl, (100kPa) |Pt

(2) ZnlZn Cl, (a=0.6) |1AgCl (s) 1Ag

(3) CdICd* (a=0.01) || CI' (a=0.5) ICl, (100kPa) |Pt
fi#: (1) H/zN: H, (g) +Cl (g) =2HCI

E=E° -BL 1542 (HC1) =1.3579- 331X 2B 82 _ | 2636V
oF 2%96500

A.G, =—zEF=-2x1.3636x96500=-263.17k] - mol '
AG.=RTInK® =—zE®F

_ zE®F _ 2x[1.3579-0]x96500
" RT  8314x298.15

InK® =105.726

K®=8.24x10"%
AG. =—zE®F <0, #fFFIRHFT.
(2) B N: Zn (s) +2AgCl (s) =ZnCl, +2Ag (s)

E=E° - % Ina(ZnCl, ) = (0.22216+0.7620) — 314X 29815, 6 6 _ . 9907V

2x96500
A.G, =—zEF=-2x0.9907%96500=-191.20k] - mol”

AG.=RTInK® =-zE®F
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2E°F  2x[0.22213-(-0.7620) |x 96500
RT 8.314x298.15

K= 1.898x10"

InkK® =

=76.626

AG, <0, MfFFRAAT.
(3) Wil zN: Cd (s) +Cly (g) =Cd* +2CI
E=E° ~R—§In a(Ccd™)a*(cr)
<
8.314x298.15

= (1.3579+0.4032) -
2x96500

In0.01%(0.5)" =1.8381V

A.G, =—-zEF=-2x1.8381x96500=-354.75k] - mol’
A.G,=RTInK® =—zE°F

E°F  2x[1.3579-(-0.4032)]x 96500
RT  8314x298.15
K®=3.55x10"

InK® =

=137.119

AG, <0 HfFFRATT.

7.17 WHE 7.4.0 EIEHSET S 25 TR 3.
Cul CuSO; (h=0.0lmolkg"') || CuSO; (hy=0.Imolkg") ICu
i e A2 i, b S N K

CuSO; (h=0.1mol-kg') — CuSO,; (b;=0.01molkg™)
A5, y. (CuSO4 b=0.01molkg") =041

. (CuSO4» by=0.Imolkg’) =0.16

o po _RT a(Cus0,)
zF  a,(CuSO,)
Pt »e  8.314x298.15. 0.41x0.01
X X
“'Fl Y. b, e“ 3506500 T 0.Bx0a0 - PRy
b

7.18 Hijth PH, (100kPa) IHCI (b=0.10 molkg') ICl, (100kPa) IPt £ 25°C
i Hzh 3y 1.4881V, i 5 HCI i HCI (1P 4588 1% R F-
fiFf . V% PRI 1 P S Y
H, (g, 100kPa) +Cl, (g, 100kPa) = 2HCI (b=0.10 mol-kg" )
f4E Nernst 75 1%
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*(HCI ;
I L “e( ) =2 -2 (Ha)
eF [ p(H,)/ p® ][ p(CL)/ p®] aF
8.314x298.15

1.4881=1.3579 - Ina® (HCI)

2% 96500
a(HCl)=6.29x10"*

2 =
a(HCl]=aj =y;[fé——] . Ell}'ﬁi—,/a(HCl =ﬁ\!6.29x10"=0.7931

7.19 25°CH, SEB6HI5E Hith Pbl PbSO, (s) 1H,SO, (0.01 molkg!') I H, (g,
p®) 1Pt BN 0.1705V. B401 25°CRY, A,G® (H,SO4, aq) =A,G° (SO,
aq) =-744.53kJ-mol”, A,G® (PbSO;, s) = -813.0kJ-mol”.

(1) 55 H i A g P AR 5 I i g .

(2) kK 25CH ) E® (SO PbSO4Pb);

(3) #4¥ 0.01 mol-kg" H,SO, ¥ 1) acfl y..

filf: 1) b e ) H R, B VR v il S N G R

iIF%: 2H' +2¢ =H, (g, p®)

fifle: Pb (s) + SO} -2e =PbSO, (s)

i 2V : HaSO4 (0.01 mol-kg') +Pb (s) =PbSO, (s) +H, (g, p®)
(2) AGS =) vyAGE (B)

B

r-m

=A,G° (PbSO,, s)+2A,G°(H,, g)-A,G® (H,SO,, aq)-A,G® (Pb, s)
=-813.0+0-(-744.53)-0
=-68.47kJ - mol '

WX: AG, =—zE®F=-z(ES(H'

H,|P)-E® (SO}

PbSO,|Pb) ) F

AG -6847x10°

E®(SO; | PbSO,|Pb)=—"—"= =-0.3548V
F 2x96500
H,)/ p® H,)/ p®
(3 E=Ee—Eln—[P( )/ P ]=Ee—ﬂln—[pf )/ p°
F a(H,S0,) F al(H,S0,)

8.314x298.15 [100/100]
2x96500  a’(H,SO,)

0.1705 = {0-(-0.3548)} -

a, (H,S0,)=8.369x10"
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b, (H,S0, )={(bH. ) by ]"3 =(0.02*x0.01)" =1.5874x10?mol -kg"

aMSO)y{g}
b° |

By, =2 a, (H.S0,)=——— x8.3694x10°=0.527
EER s 1.5874x10°

7.20 # % ith Pb | PbSO4 (s) | CdSO4 (by, ye. 1) || CdSO4 (b2, 7 2) | PBSO,
(s) |Pb, 1 5=02 molkg', . 1=0.1; 5,=0.02 mol-kg”", .. ,=0.32, CHIE
W B S A Cd** B T KT B U P 1 (Cd®) =0.37.
C1) 5 H el sV
(2) 5 25 °C WA R W 3 EGRO) K it iz 34 E;
fif: E SV
CdSO; (as. 1) — CdSO; (as. 2)

1 7.7.6 3\,
RT. a
E(#5)=(t, -1 )—In—!
(7 )=(x, )zF -
b
a=;=7=.lf=0.lx¥=o.oz a, =¥, —=0.32x 0—?2-6.4x10"‘

P 8.314x298.15 0.02
E(#5)=(0.37-0.63)x In =3.805%107°V
( )=( ) 2%x96500 6.4x107°
P it F 230 34
da, RT RT  a.
E = E(Wk%)+E (# 7+ B g i t, —t. 2 2 o ,—In—=
( ) ( ) - S T ( )zF a,., toF "
yaapocnst.bo,, BOF _ooimeay

2x96500 6.4x107
7.21 K T H5E WK & FAE K S WP 2 LA He 38 /2 P Hg B\ de, 8 & T
T HL
HNO,0.1mol -dm*
. {2 5 0.263mol - dm™
BEHE 18°C B E=29 mV, KW KE T HEN.
fift: VAR WK MAAAETE A Hed, T il Sz 1N

HNO, 0.1mol -dm* a
RiMR2.63mol -dm”|
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2NO; {q, (NO; )} + Hg, (NO,) {a, [ He, (NO,), ]} -
2NO; {a, (NO; )} + He, (NO, ) {a, [Hg: (NO, ). ]}

HLitl LB 3

KT a; (NO; )a, | Hg, (NO, ), |

F g4 (NOS)“z [ng(NOJ )’:l

A5, ATLAL g, (NO; ) = a, (NO; ); a,[Hg:(NOJ)e]zcl [Hgf(m}):]ce

N [Hgg(NOJ)E]ﬂc‘: I:ng(NO:c )3] )

. :
F g} (NO; )a,[Hg,(N(}j):]
_ 8314x291.15 0263

2x96500 2.63

P CARHAR W 5K i) 47 7E T8 He”
7.22 Hijth Pt| H, (g, 100kPa) | #4531 pH ¥ | Imol-dm~KCI | Hg,Cl, (s)
| Hg, 7E 25°CHyHlf daith i 5h 3 E=0.664V, -5 A5 R pH.
il s R S il 2 Y Ay
BH#%: H, (g, 100kPa) - 2e” =2H"
Bit%: HgCly (s) +2e =2Hg (1) +2CI

=29mV

ML R: Hy (g, 100kPa) + : Hg:Cly (s) =2Hg (1) +2H" +2CI
B (R18.1) , EFSFMFHARBRGBEREAK[ 0279V, .
H)a* (CI
p_po RT @ )“(9 )
F [ p(H,)/ p®]

8.314x298.15 b2 (H+ )
2x96500

=0.2799 - -—m *(HY)

0.664=0.2799 —

a (HY) =321x10"
pH=lga (HY) =1g3.21x107 = 6.49
7.23 7MiM Pt|Hy (g, 100kPa) |HIMW (a=1) |L (s) |Ptep, #EfTH0
T HL SV s
(1) Hy (g, 100kPa) +I, (s) =———==2HI (a=1)

W14 O3 75 TEIERER]: 2011-9-7 8:43:00
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I I
(2) EHZ (g, p®) + Elg (s) === HI (aqa=1)

W 7.7.1 BRSPSt s v ES . A GE ke .

fiff: (1) WV Hy (g, 100kPa) +1 (s) 2HI (a=1)
Y, S NAL T hRAERS, BIAT
E® =E® (I (a=1) |L|Pt) -E® {H" (a=1) |H, (g, 100kPa) |Pt)

=E® (W (a=1) |L (s) |Pt)

=0.5353V

" (1) = —2E® F=—2x0.5353%96500 = —103.31kJ - mol

l' I1l

=}
K® (1) = exp(- A.GE ( 103310

o) = exp —] =1.26x10"
RT 8.314x298.15

(2) MBI, Kozt b it i, i ROV ST,
E®=0.5353V
Gibbs H HIfIEAIZRALMEBRAC 21, DA SN ESE AR AE 1 mol , {H R AE SV
YRR > T2, |
AGE’(2)— A G2 (1)=-51.66 kJ - mol™

AR Gibbs A H‘-IﬁE’;EF:"rI:ﬁ'm’-J%;"
kK°(2)= [Ke(l)] =[1 26)(]0"‘:[ =1.12x10°
7.24 5 FHI SOV BT Rl e, R 7.7 0 EER VHST 25 B etk S )
AGeHIK®.

rm

(1) 2Ag*+H, (g) =2Ag+2H"

(2) Cd +Cu** =Cd* +Cu

(3) Sn** +Pb™ =Sn** + Pb

(4) 2Cu* =Cu™ +Cu

fif: (1) Pt|H, (g, 100kPa) |H* (a=1) [ Ag* (a=1) |Ag
E® (1) =E® (£i) -E® (k) =0.7994V

" (1) = —zE® (1) F= - 2x0.7994 X 96500 = —154.28kJ - mol ™

l' l1!

Ga(l))_ex [2x0.7994><96500

-A
K®(1) = exp(———=
(1) =zt 8.314x298.15

]zl.l')')"xl()27
RT
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(2) Cd|Cd* (a=1) |Cu® (a=1) |Cu
[WEIATsk: E® (2) =E® (£) -E® (/) =0.3417- (-0.4032) =0.7449V
A.G. (2)=—zE® (2) F=—2x0.7449%96500 = —143.76kJ - mol '

e 2))_ex (2x0.?449><96500

-A =
K®(2) =exp(———= ]=I.54x10“
RT 8.314x298.15

(3) Pt|Sn** (a=1), Sn™ (a=1) |Pb* (a=1) |Pb
[AFETIsk: E® (3) =E® (£i) -E® ()) =-0.1264-0.151 =-0.2774V

e

AG. (3)=—zE® (3) F=—2x(-0.2771)x96500 = 53.54kJ - mol"

r—m

G® (3)) [2)((-0.2774))(96500
€X

-A
K®(3) =exp(——="") = ]=4.]7x10'“’
RT 8.314x298.15

(4) Pt|Cu+ (a=1), Cu®* (a=1) |Cu+ (a=1) ICu
WP sk: E® (4) =E® () -E® (k) =0.521-0.153=0.368V
A.G (4)=—zE® (4) F= —2x0.368x 96500 = -35.51kJ - mol”

G° (4) [2 % 0.368 x 96500
)=ex

HAr m
K®(4) = exp(———— J= 1.67x10°
RT 8.314x298.15

725 ¥ Ag () + %c:z (g) = AgCl (s) WP, EMI7E 25°C

W, A HS(AgCl, s)=-127.07kJ-mol™", A,G°Z(AgCl, s)=-109.79kJ-mol™", #xifE

HIl ¥ E® (Ag*|Ag) =0.7994V, E® (CI'|Cl, (g) |Pv) =1.3579V.
1) 5 AR e A it P s
(2) 3K 25°C il th v 30 5O, 2F iy fit B 944 O
(3) 3k 25°Ci} AgCl (FiFRERA.
. (1) RN HE it B R F
BH#z: Ag (s) +CI'-e =AgCl (s)
G %cn; tg) =€ =iCT

it 7R AglAgCl (s) ICIT {a (CI) } ICl, (g, p®) IPt

%o1e T3 75 TIGIERE: 2011-9-7 8:43:00
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(2) ZVBA G: (B

=A,GS (AgCl, s)-EA G2 (CL, g)-A,G?(Ag, s) [ 2t
=-109.79kJ - mol ™
FE R A HS=A HS(AgCl, s)=-127.07kJ-mol™

NG =N HD-TASS

AHZ-AGE {-127.07-(-109.79)}x10°

A SS= = =-57.96) -mol" - K"
T 298.15
Or=nTA, S%=2x298.15% (-57.96) =-34.56k]
= 3
(3) AG. =—zE®F; Hj); E®= AG, __=109.19x10 =1.1377V
zF 1X96500

E® =E° (Hi) -E® () =1.3579-E° (CI'|AgCl (s) | Ag)
E® (CI'|AgCl (s) | Ag) =1.3579-1.1378 =0.2201V
fifid 1 kit Ag|AgtllCI|AgCl (s) | Ag
HL R V: AgCl (s) Ag* +CI

ES(CI AgCl (s) | Ag) = ES(Ag'] Ag)-gma(,«g* Ja(cr)
Z
=E®(Ag'| Ag)-ﬂln KS (AgCl)
zZF

0.2201=0.7994-2314% 298,15, K2 (AgCl)

1x96500
KS (AgCl)=1.61x10"
Wi 2: KRR ey AR -
ES(CI AgCl (s) | Ag) = ES(Ag’| Ag;+%,““(Ag+)

K,(AgCD=a(Ag") a(Cl-) , B: a(Ag")=K,(AgCD/ a(CI)
M. E°(CI| AgCl (s) | Ag) = E®P(Ag’| Ag)+i‘%|n1<$mgcm a(Cl-)
Z

0.2201=0.7994+ 334X B85, ey ey 1

1%96500
e Lo, -1
KS (AgCl)=1.61x10"

o107 O3 75 TIEERmRE: 2011-9-7 8:43:00
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7.26 25°CHI, Hiith Pt|H, (g, 100kPa) |H,SOs (b) |Ag, SOs (s) | Ag ()
bt Eh Y E9=0.627V. T4 E® (Ag'|Ag) =0.7994V.

(1) 5 H He B AT Ha it S
(2) 25°C I SEBGHNFE HoSO  IREE Sy b I, iR eiith i szl 340y 0.623V. &
St HoSO, 3 i 8 1 PG BE N 7 .= 0.7, 3K b A2 D,
(3) 51 Ag SO, (s) MTEIERLK, .
filt: C1) HURR SR L S N
FH#%Z: H, (g, 100kPa) -2e¢ =2H*
Bite: AgySO4 (s) +2¢ =2Ag (s) + SOT

MLV Hy (g, 100kPa) + Ag, SOy (s) =2Ag (s) +2H"+ SO}
(2) E® =E® (H) -E° (%)

=E® (SO} |Ag: S04 (s) |Ag) -E® {H'IH, (g) IPt}
Bl: E® (SO} |Ag: SO, (s) |Ag) =0.627V

A —glnln @ (H')a(s0: )

F [P(H:)"Pg]

1]

2 H+ Sog_
{EQ@H—EQ(A;‘)}-ﬂ]n“( Ja(sO7)

F [P(Hz)*“'ﬂe]

E |
a’(H")a(S0] )=a} = [?’1 ::—;J Hb,=b/4

3
i) E:{Ee(if.f)-Ee(?ii)}-ﬂln‘l(:", b)

zF +b_e’

3
0.623 = 0.627-o14x298.15 | 4[‘””’}
2x96500 I

b =0.9984 mol-kg"'

(3) E®(SO;| Ag,S0,(s) | Ag) =E®(Ag'| Ap) +R—:1na(Ag*)
<

K, (Ag,S0)=d*(Ag") a(SO}) . H: a(Ag')=\/K,(Ag,S0)/ a(sO})

E®(SOY| Ag,S0,(s) | Ag) = E®(Ag’| Ag)+—g—!n\/K$(Ag:SO4>f a(so;)
Z

0.627 =0.7994+ 514X 29813 | e (pg 50/ 1
2x96500 oo

K. (Ag,50) =1.481x10™
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7.27 (1) BA125CRY, HyO (1) FIFRAERE SR A g bRk e 1% A6 st A o
BRL 52> 531 H-285.83 kJ-mol ' Fi1-237.129 kJ-mol ' 5T 4E A-FURKL Lt P AT T
B1) S5 I P v 1 Pl 3 B BT HE AR A
Hz(g.IOOkPa]-p%O:(g.lOOkPa)=H20(l)
(2) W 7.7.0 EAEHST Eif st i B g 3.
fif: (1) AGS =) v,AGS (B)

=A,G® (H,0, l)-%Afo?(O:. g)-A,G® (H,, g)=-237.129kJ - mol™

RSk A HO=A HS(H,0, 1)=-285.83kJ-mol’

- 6 — 3
A G =~zE°F; Wi: E®=Cn  “BTIBXIY _, Hngy
2F 2%96500
AGS =A H®-TAS®
. AH®-AG® {-28583-(-237.129)}x10° .
AS8="r"n 2n =-163.344] -mol - K~
T 298.15
ASS=2 [£]
dr ),

B, [d_ﬁ:J _AST  163.344
" \dr),  F  2x96500

=-8.56x10°V K"
(3) Vet it
Pt|H, (g, 100kPa) |H" (a=1) |0, (g, 100kPa) |Pt
E® =E® (&) -E° (%)
=E® {OH 10, (g, p®) IPt} -E® {H'H, (g, p®) IPt}
=1.229V
7.28 4125 CHf E® (Fe™IFe) =-0.036V, E® (Fe™,
iH47 25 °C i Hitk Fe®* | Fe (bRt didl i#h E® (Fe’* IFe) .
b % R B BN 43 )

Fe'* + 3¢ = Fe

Fe’*) =0.770V.

ap
Fe** + e = Fe** (2)
Fe’* + 2¢ = Fe (3)
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B, (3) = (1) - (2), Kt
A.G; (3)=4,G; (1)-4,G7 (2)
-2E(Fe® | Fe) F = -3E(Fe™ | Fe) F + E(Fe™ | Fe*" ) F
3E(Fe™ | Fe)— E(Fe* | Fe*

2
3x(-0.036)—0.770

2
=-0.439V

E(Fe’ | Fe) =

729 ©4125 CHY AgBr MR K =4.88x10™, E® (Ag*|Ag) =
0.7994V, E® (Br |Br, (g) |P) =1.006V. kit5 25CHY.
(1) MR- BRI bRt il %4 E® (Br | AgBr (s) | Ag)
(2) AgBr (s) MybxiftEA ki A ek 24
fif: (1) BitHuts Ag| Ag' || Br |AgBr (s) | Ag, Hiith K
Ag Br (s)

Ag'+Br
F2 4% Nernst 7714

E=E®(Br| AgBr (s) | Ag)-E°(Ag'| Ag)-%ln K, (AgBr)
YUVE RNV E=0, JTLL
E®(Br| AgBr (s) | Ag)=E®(Ag’| Ag) R ik fhei
r'| AgBr (s g)=E~(Ag'| Ap)+—-InK, (AgBr)

= 0.7994 4+ S314X29815 4 g 107

96500
=0.0712V
(2) il it i il it Ag| AgBr (s) || Br| Bro (1) | Pt, Hiits )RVl
Ag (s) + % Br, (1) =Ag Br (s)
%RV Ky Ag Br (s) 94 RNV,
A, G2 =-zE°F =—-1x(1.066—0.0712)x 96500 = —96.0kJ - mol '
7.30 25 CHB A 1mol-dm ™ () H,SO4.
(D) TSRS il LR
(2) FFHRRRZIEBE D 1em®, BB 100Q, Hy (g) MO, (g) 1
A g 55 WU R R A R -

H,(g)
P} o 10+ 0.1181g—2

-
-

A-cm
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—”{O;(g)] =1.062+0.1181g— .({m_z
i)l A IR g 1 mA B, AL R AR T
fi#: (1) HLfR HoSO4 ¥ WK T 1 i it :
Pt|H, (g, 100kPa) |H' (a=1) |0, (g, 100kPa) |Pt
ZHUB A AN 1.229 V By HaSO, R HE 16 40 i L F .
(2) 5T Hy () f10O, (g) [MHH g 250Kk
n{H,(2)} =0.472+0.1181g1x10°=0.1180V
n{0,(g)} =1.062+0.1181g1x107=0.7080V
HUR A LR % 107 x 100=0.1 V
KISEAM LA Jg: 1.229 + 0.1 +0.7080 + 0.1180 = 2.155V

W o21 W3 75 TIEIEmE: 2011-9-7 8:43:00
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F+E FEIR

10.1 i [B1ZF F1 o) 16

(D W RAWRECREGEIE? Bt A= EFECRE? Wiy L
SEARAR =17

i WS IREAT: MR, AR A A AL RS
P A AR AR AR 1 B PR B AR e o 2 1o e 280 L B A [ A s A
LA SRR, BT ENERIA AT, SOm el e R B, ]
A PP BT R U A AR L BN IR, JE R TRIRSUR 385 A 0 ek B AR OR, ReHE R e
P RANRIC R A, BT 23 AR AR A8 A i Ao A A AR ot A A A X
Yep R ARAS, Bk A E A A, WITRSEAE RGP N AR B A
HF T

(2) E—MHAMEEA, GRDFHPABRICHH, HHCH R
Hla, Sifrane?

fif: APPSR A AR A E, S RO S, IR g
FK, AN, AR b HIRNAET— TR, s
{1 N 12 L0 VA T P 0 N IR 1 £ NS G VA U B S 1 NS
LA A ) 28RS B R A MR ZE PR I o 2 AU R /AN R0 8 A Ik 3
M, AR R, MIZRAUR e 0N L&EEs, PULIILT BRI % .

(3) Y3008 B A4k 27 B PR Jee A JTE ) DX S A 2

it s B B A 2 R B e AR TR X S0 11 4% 5 A Il (g R B A L g A
[ o 490200 B2 1 A TR L B8 207 5 SR o Z VI T i A g, A2k
B [l A T L ¥ o7 5 SR Z M VE L ) k25 ) .

(4) W AT, Mt aPyEnng b #s i ekt 7 2

fif: £, KT, PIRG4S BRI, B Ry
1, SERLFRRGEM A G<O. [R5 TR BRAE M AR, A =4Ez5)2 0 4k
&5, REGEMRELEER/D, St A S<0. HRYE A G=AH-TAS I, 3
WP R A H<O. fE—SEMIR 1T, WS AR W B A, el Rt B o 5 9
3/, EL SR

% 22 Wi 3L 75 ViGN 2011-9-7 8:43:00
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10.2 £ 293.15 K /% 101.325kPa T, 2K 1x10”°m (KR 0%
I1x10%m ki, Rt B R MRS AR S L 202 SR ERiTK
J15 0.4865N-m™ .

filt: WIRMAERR e, AARTHERER 2, AKBOEHAN, KA
SO JR R A BN, i

3 3\3
ot =nen. mwe() () ot
2

AG=["yaA=7(A, - A)=y(N4zr —aar)

= dxy(Ni? =17 ) = 4xx0.4865x]10" x(1x10” ) - (1x107)'}
=6.114)
10.3 vF5 373.05K |, FHURS B T 25 ih 2k 2 A9 B b He . 500 373.15K B
KR S 58.91x10° Nom™'
CD) AKPAEAERERR R 0.0 um 17NV
unn%lﬁamtﬁﬂommm¢&m
(3) B PAAAEMERE D 0 um (1Nl
fif: IRY% Ap, =—

-3
(1 Aps{l)=g-%-l.l78xl0’ﬂa
r

2y_ 2x58.91x10°
0.1x10°

(3) 2 PAAAER/NCRA AN AR, Hory=~ry.

(2) Ap,(2)= =1.178 x10’kPa

B Ap,(3)==r==" " —=2356x10'kPa

10.4 293.15K Itf, ¥ B0 0.1mm ) ETEEMERA LY . MHEEFTAN
IO 2 K1 F ) A GEB Ak T2 AN AL o] Fe o P40 )5 B 20 5 N R 0 e 1
N b7 CANZEE T BN 128 22.3x10° Nom™!, # 1 789.4kg-m™,
TIINESE Sy 9.8m-s™. ¥ ZBERETR T HuiFli 50 .

fif: B AR BT, WIFT IR R R TR A B I, B

Ap, 2_;' 2ycosé _ 2><223><10’xl

r r 01><1{r/

W23 O3t 75 TEIERMN]: 2011-9-7 8:43:00
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2y 2 2]
gt T 0

r

2ycos@  2x22.3x10" x1
- .3
psr 789.4><9.8><(0-1><IOA)

10.5 KZ& TR IS 298.15K I ik AR A . C Az i B i
w103 71.97x107° Nem™' s 1R 997kg-m™ . it MR /K 284K Ju 2 i K
WRNZEFRY 4 f50, 5.

1) FFESTE MK 4%
(2) fASKiP TSRS T

Bl: h= =0.115m

#: (1) BUE Kelvin ARX: RTnPe=2M
p pr
2yM 2x71.97x1073 x18x107°

/(8.314x298.15In4) =7.56x10""'m

Bo=""/RTIn P =
P p 997
parr’ | 997x47%(7.56x10™)°

= e x6.02x10™ = 607>
X18X

(3 Nl s 1, n
M

10.6 C.51 CaCO;(s) A 773.15K I )% 1 3900kg-m™, &K J1 K 1210x107
N-m™', MR 10 101.325Pa. 54 CaCOs (s) WFES 442 % 30nm (Inm=10"m)
kA, RILAE 773.15K WG R R J) -

W: B Kelvin AX: RTInPe =271

p pr

SRR |0fr325 = |2|;)9>;:)o:3>;1>(0:)(.ﬁg -
p,=139.8Pa

10.7 E—FiE T, FaP AR RS HF AR mEMK, 8
1200 r BN T CLHEEE- K RZN, WTFE @) s, daERER
I EMERE, FWAGE. €5 EME BB L, #E—/plK. B{E
K L i, XA B A 0, B (b) Fian. ihAKEE I
S po M pw T, AAJyith-/K S, UZ BRIk W S AKEBME D L
FHH 1L h -k FRmigKk ) O Z i K R .

fift: KEEEME P TR R b & h-/K 0= 4 b bn s 7 2500 .

2y  2ycosé
Ap, = r_r _ ﬂ%qm)gh = (Px-Pu) 8h

W24 W OIL 75 TIEIEMN]: 2011-9-7 8:43:00
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A K

h= 2ycos @

(a)

10.8 7E 351.15K I, FHAERIWE B NH; “TIe& W FEdE, &% Vi~p X R[S

) (Px-Pu)e

r

Va = kpﬂ —;j{'_rl A
p/kPa 0.7224 1.307 1.723 2.898 3.931 7.528 10.102
V’Idm"’-kg'[ 10.2 14.7 ¥r3 23547 28.4 41.9 50.1
WKL VP =kp" P k Je n REUHE-
fi#: KT V= kp" PRILEUA 204 -
In L =nIn—L—+In =
dm-kg™ kPa  dm-kg™
In (p/kPa) -0.3252 0.2677 0.5441 1.0640 13689 2.0186 23127
In (V/dm’kg') 23223 26878 2.8507 3.1655 2.3464 3.7353 3.9140
In (V/dmkg') ~In (p/kPa ) {EEMITATSK & & n (OB .
| }! i mmLk‘_ﬁommnk%ﬂszzs
g 0 5 -
.
=

(e )

W25 O3 75 VIR
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n=0.6019
=2.5226, Bll: k =12.46dm’ kg

k

In dm’ kg
10.9 ©40 273.15K I, JIiGHERI CHCL;, SUARAE Y 93.8dm kg

# CHCI; (99314 13.375kPa, JLVHTRPH B 82.5 dm™kg'. iK:

QP W}”th'.’&lfﬂﬁ‘h‘:‘n’n fi’j b ﬁ!].
(2) CHCIl; 94> Fly 6.6672 kPa I, -1 Wi [ 45t b #5712

il Q1D MRS B KW B 25 i

Vi__bp_

V: l+bp
82.5

VB
p(va-vt) 13375x(93.8-82.5)
=73.58dm’ kg

=(.5459kPa’

. b

a_bpV, _0.5459x6.6672x93.8
140.5459 % 6.6672

- 1+bp

10.10 473.15K i}, $5E UL AR A E AW BRE L 24Pl s ) 23501
23 101.325kPa S 1013.25kPa I8, 4T 5 (H £ 70 £t 2 10 W B S0 AR 4R 20 3
2.5x107°m’ S 4.2x107°m’® (AR ST A PRAERIE T HO AR, B8 %0 B 1 IR A B

IR xBTS RS B B 5 D W RN RE B B A — i, SRS S 0 i T

i AR BAEE 2R R B A5 o

#5 L T
I 1
———

v* Vi Vibp
T TS (1)
2.5%x10° V2 101.3256V;

HIEER
(2)

1 I 1
=—t—
42x10° V* 1013.25hV2

g X 2) Ko
1 —022dm* é=82.8lkPa
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2.1 B8l g gikpa
e N 2%

10.11 7£ 291 15K AR A AF . P 5 AN MK IR B R R . ZEAS TR
(R P B LR, BT 5 1 W B S R 4 T 1) S

10%mol-dm™ 202 246 305 4.10 581 128 100 200 300

n'/molkg’ 0202 0.244 0299 0394 0541 1.05 338 4.03 457

K b B 5% R B2 /R R AR UK R AR, IR P R $ong, & b
fiff = C1) R BTEZ AR B S5 0 P 3 Ao e 8 b o T B B, LS

n*  be ¢c ¢ |
— % — c— e —
n, l+bc n*  nl bn}

uni ~c EERNERIEXR, 1 bk % i Bk B I -

[ 4

nl

=0.1997¢ + 0.00961
n*=5008 mol-kg' b =20.79 mol-dm’

10.12 €F 77.2K i, FHERREEERRWLBE Ny (), EANIE P ), e
BT e AL AU BH 19 Ny (@) ZERHER B T (9 (AR B 800 Wi F -
% 10.12

plkPa 8.6993 13.639 22.112 29.924 38.910

ViYdm'kg'  115.58 126.3 150.69 166.38 184.42

CLH1 77.2K i N, (g) MMIMZESUE N 99.125kPa, B4 Ny 231k #l
a=16.2x10"m*. A BET 230 5% Mk Ab A i Le 2eTmi B
fif: 1 BET W pf45 i X
p 1 ¢-1 p

= 0
vi(p'-p) Va Va P

Rl —L— ~L (R R KR, R F
Vi(p'-p) P

P -4.302x10°+0.008652 -
4 (p —P) P
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plp’ 0.08776 0.1376 0.2231 0.3019 0.3925

p

— L /dm’kg'
v (p - p)

0.0008324 0.001263 0.001905 0.002599 0.003504

b Cn) %

1 4302x10°kg-dm™ €=l _0.008652kg -dm™
cva Vi

#: v2i=115.0dm’ kg

_101325x115.0x10™

x6.02x10” x16.2x10™ =5.01x10°m’ - kg"'
8.314x273.15

PV
= =—"La
A, =nLa, o Lo

10.13 B SUAAAE (8] 44 2 1T LW B T 16 £ [ ) p sz ST 2% B B A A1 1]
I R ZE SR px. W BET W P 45 i o

p = | " ¢ —4

v* (p' - p) cVy v,

il
-

G 1 BRI S Ve =22y
I +bp

e I pesp*lll, pi- p~pk, HOBIZ BET W25 A5

p 1 +c—l_p

V"p'—cVn',' Vo p

WL IR L pip

p _p _c-l
Vip' cpVi V2

SaA7 il 4 19
1 % cp

pe o= p+(c=1)p
W e>>1, WA ESAAR S 1 RHEIR BREL p*, W) QAR

(c/p")p

Iﬂ(clp'])’d" T i&t(r:/p')=b. i
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V'=V_‘,'lf—‘;p
QR Ay B 22 R B 48
10.14 45 1373.15K I o) E A LIRPREE . AN % 5 1544 F i ki gk
J1y*=965mN-m’, Ag (1) (LK) y'=878.5mN-m™, [E{AHE Ag (D
fFeiiak Jy y ™ = 1364mN-m . 5 A A, ) Wi O R i 5 R R i

I
fif « cos&:r ;}7‘ =96857';3564 =-0.4542
6=117">90"°
WA g

10.15 293.15K i, /KE9FiRITK S K 72.75mN-m™, FKAIKiRiTK ) 486.5
mN-m™, TiARMAKZ MRS H 375 mN-m™, RS

(1) KEERLER LR HiRETF

(2) KgAK LRI .

fit: (1) S= ~AG= ~(Vuo+ YuoneTog)

=—(72.75+375-486.5)
=38.75mN-m" >0

ML .
(2) FATTRS = ~AG= (Vg + Fnong-Tio)

= — (486.5+375-72.75)
=-788.75mN-m”’ <0

AN RE S RE o
10.16 298.15K i), A/ 5 (9 R A LAWK, iRl
W B BT 65 . SCU I ARZIA R R IE J 0.20mol-m™ . 1R 7) 1 P
b 25 CANTRIB A I A0 2NN 22, 0 TS 22 v i 4 O A B iy 3
X10° mol-m™. 2401 298.15K 4K i2&IRITK 1 K 71.97 mN-m™' o R BEZE IR )
R P R I IR ) IR R R, W 3 LR s Rtk J)
iR R 5 A1 0T B A% X

. & (80 8] A8
- RT(dcl’ Eﬂ:ﬁ{dcl ¢

029 T 3L 75 TIRIEM R 2011-9-7 8:43:00
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=-0.03718N-m™" -mol”" - m*

(ﬂ) _ 8314x298.15x3x10

de )y 0.20

PEARHR O L 0 IR A AT )y o i [ SRR R, BT A
Y =yo- be

AU yo AAK KRR IS, b A—HE LKL Ce o

)~
dc ),

Hl: b=0.03178 N-m ™' -mol™ -m”.

AL, 3% M 0.20 mol-m™ i, A IRITK )1 K
7 =y0- be =71.97 x10™ -0.03718x0.20 = 0.06453 N-m”’
10.17 292.15K I, TR IRIITTK )T LA IR K y =p¢- aln (14 be), 3\
oy MAEK NI ), a B b & h—H L.
1) WRSRIZAFHP T MR P 8 T ARIE ¢ KR
(2) #FEMa=13.1mN-m", b=19.62 dm>mol”, il " ¢=0.20 mol-dm™
Wy rhzb,
(3) MTRMIREERERE K, 5T be>>1 B, WA E N, A2 0?7 BILR
i BT AR TR, v AR _EREAN T R TS AR EL S 2 b2
fi: (1) BT RRAKWBRIEGK J)RIE y =p0-aln (14 be) T

()=t
de T_ 1+ be
SR AT 3T B A

c (dy 4 [ dY I'RT
.r':-_ Fr—— . -} B =
RT ( dc JT A ( de )T e

, b
. r=-—-"2
RT 1+ bc

(2) 1 ¢=0.20 mol-dm™ i}, By

_0.200x10° 0.0131x19.62x10™
8.314x292.151+19.62x107* x0.200x 10°

=4.298%10mol-m”

(3) M be>>1 B, BIfy

_C @b _a pyp_ 9
RT 1+bc RT RT

30 U1 3L 75 TR R 2011-9-7 8:43:00



¥+¥ Rang Al &

SR ZE TR R RE IR IETEDG, R W AR R W B L 4iE BT,

a8 o QOB easnar®ingl. i
RT 8.314x292.15

I T RRAE 21012 A R B L B W BRI O, B4R W e sl 2e i T R
Y. TV T R FIOda B
| I
U LI 6.02x10% x5.393%10°

=3.08x10""m*=0.308nm’
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F+—F WEF}AHhE

11.1 JZIW SOCly (g) —S0,Cl (g) + Cly (g) J—4¢ AN, 320 CHY

=2.2x107s"". [ 7E 320°CHN#A 90 min SO.Cly (g) iR B h#i T2
filt: MR —2 S Nl T R AL A X
LI
I-x

HIEEP ln!l=2.2x|o‘5x90x60
w1
x=11.20%
N2E—RRN A-BHF¥EEMA 10min. K 1h EF £ A 553,

AR RS — 2RV R

e =22, witrk =212 6 93x10" min"
k rI."I
1
YHEN: n—=k
I-x
I ln!l =6.93x107 x1x60
-X
l-x = 1.56%

N3 X—FE R, BRN#T 10 minjg, BN R 30%. 55 5 50%
w %V atiE?
fifg: G — 20 Vi R Rl
1

iy
I-x

=10k HPT: k=iln 1

-30% 0 1-30%

=3.57%10" min’’

4 t=10min i : inl

=357x10%t, Bf5: t+ =194min

|
M x=50%H}: In
1-50%

11.425CH, MRAEICRERF: LV
CIIHZZOII + H10 - C&HI206 + C&HI206
(R ) (E%H) (R5H)
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A X

5N )1 8RN  GRERIRILEIRIE o J9 1.0023 mol-dm™, BZ ¢ (9HKIE N )

t/min 0 30 60 90 120 180
(¢g-¢) / mol-dm™ 0 0.1001 | 0.1946 | 0.2770 | 0.3726 | 0.4676
CU) A A B AR B S R — G o 3R S 48 5 B 2 e

(2) PIRERREAL 95% T A7 12
fig: 1D ¥ ERLEEIFE L
t/min 0 30 60 90 120 180
¢/ mol-dm™ 1.0023 | 0.9022 | 0.8077 | 0.7253 | 0.6297 | 0.5347
In C ¢/ecy) 0 -0.1052 | -0.2159 | -0.3235 | -0.4648 | -0.6283
C .
wIn| — 1 g R
G
0.0 =
In(c/c,)=-0.003581-0.0036
;._"; -0.3 4
E
-0.6 -

&
G
M: k=3.58%10"min"'
_In2_

In2

80
tmin

L)
160

m[—]=—3.58><1(r~‘:410036

= 338x107 =193.6min
1 1 1 ;
@) &= In—= ~In =836.8min
k 1x 358x10°  1-95%

% 33 U1 3 75 viElEm il 2011-9-7 8:43:00
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1.5 dF—RER, EiEWEARET 87.5%F 7 bt 4 LR LB 50%
Prwmetialeg 3. HTF_REEXMAZD?
M HTF—RRETEA:
-~ =k
l-x
1, In(l-x,) In(1-87.5%)
I Tn(imx)  (1-50%)

HF_RRNTEH:

i:kcuf

I-x

1

. X%(1-x)  87.5%x(1-50%)
Il

x(1-x) 50%x(1-87.5%)
1.6 1% &7 e o A BB
CH;NNCH; (g) = CHg (g) + Ny (g)
H—RE M. £ 287 Ch, —FFAZEE P CH;NNCH:(g)#1%: E 1 A 21.332 kPa,
1000s J& & % 22.732kPa, K k & .
f#: %7 + 84 %] CH:NNCH: (g) 92 EH p, B A:
CH,NNCH,(g) - C,H (g) + N,(g)
Po 0 0
p Po=P PP
1000 s Jii 2po-p=22.732, Wl p=19.932kPa. X} T P75 i (0 B R 41 i ]
4> &R

BiA:

s Epﬁh}m£= B 0
Py t p, 1000 21.332

; ~In2_ In2
"k 6.79x107°

1.7 XZBRAEREEA T N2 BRI
(NO,)CH,COOH—CH; NO, (g) +CO; (g)
H—KB . 25C, 101.3kPa T, T4 [E & 8] #l 2 i 4y CO, (g) YRR

=1.02x10%s

t/min 2.28 392 5.92 8.42 11.92 17.47 o

Viem® 4.09 8.05 12.02 16.01 20.02 24.02 28.94
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BONANE N =0 FFIR G . SRR F HL .
f#: BOBUEEY CO, () TIEAFIAR A, A LRNVIEA B =l JBUH

CO, (g) EHJI
3 -6
_ pv., _101.325x10" x28.94x10 —1.1830%10"* mol

n,

RT 8.314x298.15
fEm %l 1, aﬁ;&am};mn%-%. HIIFT

t/min 2.28 3.92 5.92 8.42 11.92 17.47 o0
nx1000/mol 1.0158 0.8539 0.6916 0.5285 0.3646 0.2011 1.1830

In (n/ngy -0.1524 -0.3260 -0.5368 -0.8057 -1.1770 -1.7719 I

fEE In (n/ng) ~t, HTFREAFZM =0 746, FAAK In (n/ng) =keeb M&

0.0

In(nin )=-0.1066¢ +0.0924

-0.7

t/min

#45) k=0.1066min" .
1.8 ¥ —REN A-FH, #MEEEA 1x10°mol-dm™min”, |h FHEFH

0.25 mol-dm™-min”', X k, 1172 fufn sk fE.
filf: — 2% SNy R

c
A0 =kt v=kc,

In
&
BIf5: v=ke,,exp(-kt)

Wot: v=ke, exp(-kt)y Blk=——11n2
tL,—t, v
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3
pomet p Y b g QBT ot min

t,—t, v, 600 1x10°

e Yo o Ix107
MUk 0.0231
119 BAHKARET & PUr5u=139.0/1. B U th5 % R Rt %K
A 1.520x10"%", U B ER ey R E R Y 9.72x10"% ", I 20 14
(2x10%) #, PUPPUET£H? (a REHEEFENFES, )
AR ARAE R R My S e PPU Ao PPU B9 BB — R

=0.0433mol -dm™’

In C:‘" =kt , Blc,=c, ,exp(-kt)
A

238 U 238

U
) Y TUECXP['(km —kass )r]

238 238
Y__U exp[(km —km]:] = 13?'0exp[(l.520—9.72)><10"" X2 X IO"]

235 U 235 U
0

BSU .
L =26961
0

11.10 B =202 A (g) +B (g) —2D (g) & T, VI EH& M Fikfr. %
T NI RIS g ean = cuo= 0.2 mol-dm™ B, N[ ¥) A Ty

-[%) =5%107mol-dm™-s"', 3K kx B kpe
Els

fiff: ARAR G SR TR

v=kec,c,
_[fﬁ) =(d&J _—
at Joo \208).,
k=—Ye = 3X10 ) osdm?  mol s

Cs.iChs T 0.2%0.2
ka=k = 1.25dm*mol"-s"  kp=2k=2.5dm*-mol s’
VLU BN A+B—C, W 2 N 01 467K 1% ¥ 4 1mol-dm™ i, 45 10min
J&a IR VA 25%, 3K k.
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i ARSIV ) T

& 1 x
—=kcﬁ'u!v Euk= X
L= & ¢ 1=

| X | 25%

X = X =0.0333dm’ - mol™” - min"'
ot 1-x 1x10 1-25%

k=

1112 76 OH & FIE IR, 3545 R IR A AK A I 2

NO,CsH,COOC;Hs + H;0 — NO,C4H;COOH + C;Hs0H
6 15T 30 S 8AR R, 75 SNG4 0.05mol-dm™, 510k —
24 5 I 1) A L

#/min 120 180 240 330 530 600

I 7K i A e AL % % 3295 51.75 48.8 58.05 69.0 70.35

fi# : mﬁ:gﬁ&mmﬁﬁﬁﬁﬁqq_urmﬁﬁmm@mmm

t/min 120 180 240 330 530 600

afcy, (1-a)fdm® mol™ 3295 5175 488 5805 690  70.35

a °A.II[1 - @) = 00=14¢

way Hgot

»0
s 3 8 ¥ 84 s &8

R wa ~mRp

5 L L L 1 'l L L L L 'l
00 180 200 250 200 30 40 4950 S00 S50 600 650
¢ min

UKk k=0.0814dm’>mol 5™
1113 35N 2A (g) —A; (g) B 4w, EHRAETFRHEEp
ﬁ'ﬂq-&”[“: d"},(.kj\a

t/s 0 100 200 400 oo

p/kPa 41.330 34.397 31.197 27.331 20.665
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fi: WEMZ , A (g) BEN Pa,

2A (g) - A,(g)
I

P, E(m—m)

W py+5(p=p) = WP, =2p=p, . I

ils 0 100 200 400
(1/p) /kPa’ 0.0242 0.0364 0.0475 0.0750
0.06
00sp (8 "oy TF1. 28 x 1042
0.04F b
P
2 oo3} .
I
fA 002¢ -
001F -
% @ w0 i@ 20 2% @0 a0
s
A 125107, B k=125x10"kPa"s"'= 1.25%107Pa™ s
Py Py

1114 3RV
S.0 +2Mo(CN).” — 2SO0} +2Mo(CN)”
OB E S
de[Mo(CN);"]

- 3 =k[5,0} ][Mo(CN);"]

i 20°C, FFRNVIFUH S P RN, IR K 0.01mol-dm™,
0.02mol-dm™, JZ% 26 h Ji. I Mo(CN)'1=0.01562 mol-dm™, 3K k.

ff: BT, fERZ] [ Mo(CN), 1=2(S,0] 1, Mt
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de[ Mo(CN); |
dr

AV G
| 1 k
[— = _!
2

[Mo{CN]:'] [Mo{CN);']u

i B L r
t [Mo(CN); | [Mo(eN); |

- l(; -L) ~1.0785dm’ -mol-' -h"
2600156 0.02

11.15 JXW 2NOCI (g) — 2NO (g) +Cl, (g) £ 200°C Frysh s 2E 548

1/s 0 200 300 500

[NOCI)/mol-dm* 0.0200 0.0159 0.0144 0.0121

RN FFE I NOCH, A A RN AE TR . KNV 28 n POE W4 k.

W ik GREERE s g, Mol e

€. € G,

A0

K EREGEALI T -

ils 0 200 300 500

C1/INOCI]) / dm’-mol’ 50.000 62.893 69.444 82.645

=] 1/¢,=0.0653{+49.9210

ey b AT S N R 28 )V, HL k= 0.0653 dm®*-mol s .
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11.16 NO Y5 Hy #4701 F J2 Wi s
2NO; (g) +H; (g) = N; (g) +H,0 (g)
fE—EW e T, HHEAENRPIFRERLIEN NO 5 HyiIRGEARYI T4
Wt

p, | kPa 50.0 454 38.4 324 26.9

1/ min 95 102 140 176 224

SR BN S 2 B
W FENERANEE, pw=%pu. ﬁ%ﬁﬂﬁrf%-j—f=kp~

AR LB A AR L ] A 5% AR

2 _1
Int,,=(1=n)ln p,+In
172 ( n) p k (n 3 ] )
bR EIE T .
Inp,q 3.2189 3.1224 2.9549 2.7850 2.5990
In &y, 45539 4.6250 4.9416 5.1705 5.4116
515 T LY T L] L T 1
NN ]
Inty,=-14dnp, o+ 0.18
53}
52}
51F
ﬂ &
Y oael
48 ¢
47 ¢
a8t
4'526 z'o 2?? 2fa 2'9 3 3.'1 3?2 33

" Pa0
l-n=-1.44, Bl n=244x25, &Jx™Eh 2.5%.
11.17 £ 500 CX¥]ER 101.325 kPa I, YRSk S 0 “TH 20 iR 1 V)
V-REMh 2s. FHIEIER 10.133 kPa, WE2EA N4 20 s. sk # 5.
filt: RAEITAEAE, VAR S PR R L, 2N R 2 RN
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k: =
1,0, 2x101.325x10’

=4.93x10"Pa”"-s™

118 7E—E &M F, [V Hy (g) +Bry (g) — 2HBr (g) F{F&EdEHE G’
i —MeEL, Bp:
l d'CI!Br
2 dr
EXEEE R, Me (Hy) =¢ (Bry) =0.1 mol-dm™ X ¢ (HBr) =2mol-dm™ I, 2
W v, VBRI U F RoR:

== = no_m i
P = kcn_.cnr, Crame

KBRS c (H) ¢ (Bry) ¢ (HBp) SR IV
I 0.1 0.1 2 v
2 0.1 0.4 2 8v
3 0.2 0.4 2 16v
4 0.1 0.2 3 |.88v

3R I V) 77 25 ny~ ny Ml N3e
i AR AR R AN R B0 A

09\
I 3/1 0.2 =16v, Bfln, =1
\0.1) 8V
04\"
8 21 15 : s =&, Bin, =1.5
\0.1/ V
(0.2Y?(3)" 1.88 i -
B 4 A1 | — [—) =20, WAn, =1 Hin,=—1I
X 0.1 J 2 vV
dc
lU9K&MA+BaCmm$ﬁw%-;?=deHMM%%&mmF:
KIS | 2 3 4
ca. of mol-dm 0.1 0.1 0.1 0.2
es. o/ mol-dm™* I 2 0.1 0.2
th 5.15 11.20 1000 500
ca d mol-dm™ 0.095 0.08 0.05 0.1

K AN BB HE i ny FOEFRTEH k.
i ik, B —Z0U% N, WA
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| Ca0 ([-AJJ_X)

In

Ca0Cro  Cpo (cs.u'x)

=kt

Kk R EE ny+no=2, H k=9.96dm*mol-h’
ﬁ'ﬁﬂﬁ 15 2y 3}}2&1 n= !i!l.lﬂ']= l's

FiLh: my=1 no= | k =9.96dm"-mol " -h"'
11.20 itij-'j‘%?&)il\"i A—i=4), ABEW]
(1) ¢~ f”—%kr (2) :l,,=‘/_(\/_—t) o

A0

fiff: (1) AR R AT (3 3T RN

de,

A —kdr

I.r“’
A

B _{ mdc,\ =k |, di

2(‘:"2 uz )__ -kt
Fifr: o - 'ﬂ_%m

(2) 4 1=t B, cF%cA_ o FCA R

| 1.2 I
12 112 -
Cau_(zcau] _Ekruz

FOUT: 1, = Y2 (JE-1)et

11.21 iR, AR FRAERILSRN: 2AB (g) —A; (g) +B; (g) .
" AB (g) ¥4 % 435 %9 0.02mol-dm™ 1 0.2 mol-dm™ i, Sz W1t T3 43
K 125.5s Fl 12.55s. SRiZ RV IBE n POl H 3 kap-

il s FEASURE T % SN A SE R S IR TR B R L, BIZ SNk 2k
Wa: n=2.

R 2 s I 0 5 A

Ly, =
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= =(.3984dm" -mol " -s™
0.2x12.25

Bifg: k=

C& -UII /2

11.22 JEHERP RN A + B —C, JTH N4 A 55 B R R, %
AP C. Lha A MFALEN 75%, 17 2h G A M E2OREN? fiRiX:
(1) % AJ—%, X BAFTY;
(2) X A. BEN 1 4.
fi#g: (O X ARG, X BAFH, WA RN, BIAT:

L=k EE=lnLl
l-x rl-x
‘ T T T
M= 1h, x=75%}: k=-In—=-In
M 1 175%

4 1= 2h i : 1nll=|.386x2, 1-x = 6.25%
=X

(2) XA, BEXN 19, WRZRNR %N, BIf:

i= A.t]f’ Euﬁk= i

I-x Coof 1=

=1.386h""

* 1= 1h, x=75%Wf: k= L ¥ 1 D%._3 dm® -mol” -h"
oot Ix cpy 1-75% ¢,

= 2h Bb: X =2 xe, X2, Ellx=g. 3]]5’2\I-x=%=l4.3%

X Cup

11.23 LW A +2B —D, (1) 72 . kc,cy» 25CHY k=2
t
x10*dm*mol s,
(1) '1"::?‘}} &ﬁi’-ﬁ';ﬁ Can 0= 0.02 mol-dm"‘. Cp. 0= 0.(}4m0l-dm"‘. }}( hpe
(2) ¥RV A Y5 B EFERHEFE A 5dm’® AR, LA25C
i A Rl B (WL RIZE T4 50 4 10 kPa fil 2 kPa, ] 25°CHY 0.5 mol A ¥4k Jyr=4

AN
ﬁ! :EE QD) B{JHR-F! CA. D :L'B.(}:] Vi 2y ﬁ%ﬁ.ﬁ{‘tﬁ
e
dr
L |
Bt —- =2kt
CA C.A-U
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1 I
2ke,, 2x2x10™x0.02
16 () MHBLF, R A R B AW A LaE %, WITER R AU A

R B ORISR, BRI SRR, At

My, = =1.25x10%s

=% o g = D
dr vV 2Vke, ¢,
An, An, An, (RTY

Wj: =

“Vke,c,  2Vk(p. /RT)(p,/RT)  2Vkp.p,

~ 0.5%(8.314x298.15)°

5%2x107 x10x2
=1.54x10%s

11.24 JZR% CaHg (g) — CoHy () +Hs (g) (Ii)l‘&fiﬁf‘rﬂi?ﬂ%%?Jilih'\i., 910

K 5 ECR 1.13dmP - mol "2s, FHZELE Sk (1) 13.332kPa, (2)

d|C,H
39.996 kPa, KY)UHEH v, =— [ d_‘ ulc

. M4 pV = nRT, Wt5c=-"L
fif: WR4E pV=n e =

W: [C,H,] =R—?
13.332

2
—) =8.36x10°mol -dm™ s
8.314x910

(1) v, =l.l3x[

39.996

3/2
—] =4.34%x10*mol -dm™ -s”
8.314x910

(2) vu=l.l3x(

11.25 65°CHf N2Os (g) “AH S ik v 5 55 K0k k,=0.292min”", §51LAEH
=103.3kJ-mol”, 3K 80°CH| 1 k» J% t12-
fift: HRHE BT ) 3y FE
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103.3x10° (1 1
LAk, =0.292 - =1.39 min"
PiELk, =0 9exp[ 8.314 (333.15 353.15)] 39min

AR S Ve 2 5 I A ] S SV A — 2 e, B

l, = — = - =0.499 min

k139
11.26 AUGA4MHR UV CICOOCCI; (g) — 2COCL, (g) A—HIR N . ¥—
SE AL ARET I~ 280 C IR, 751 s JaBl# REHI L)) A 2.710 kPa;
S ) [VSE T )G R )1 03 4.008 kPa. 305 CHE A, 4 3208 R4
FJi 2.838 kPa; X W5E T Ja REEH: )k 3.554 kPa. SKif{LfE.

e MR S L p[,=%~. PA=2p, - P BETEALAEA B AR

Ik — I, B k =},n%

T=553.15K B: & =linPae_ 1, 400872

= =5.78%x107s"
t By 751 4.008-2.710

I, Pao _ | I 3.554/2

T=578.15K iMf: k, =-In22=_In =2.84x107s"
"1 p. 320 3554-2838

WRIEFTIE S & Wiy 1

ln£=£[L_L], NTILUUTN.
(T" "?;) kl

RTT, | k _8.314x553.15x578.15 2.84x10™
“(1,-T) &k 578.15-553.15 5.78x10°°

=169.3kJ - mol'

11.27 Z8 (A) ZESIMR Yl CH:CHO (g) — CHy (g) +CO
(g) 518 C FE— BP0 1 W P4l &0k :

46 ZBE VI pa. o/kPa 100 s Jii R4 LK p/kPa
53.329 66.661
26.664 30.531

(2) FEALAER 190kI-mol !, WIZEAH AL FILHHRH AN 518 TR 2 it

4% 45 w1 3L 75 VAl 2011-9-7 8:43:00
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i (1) LERMGLRE D ZREMRIE N po=2p, — p» B n RIS, FF& m=n-1,
HITAEPA SR ke MIA,

(2x53.329-66.661)" 53329"  (2x26.664-30.531)" 26.664"

%77 FE A % (1] MatLab fzero eRECKA#) m=0.972, n=m+1=2, . JXWVk 2
. HEFE:

=i 1.1 ='( L ]:6.3)(!0'5!(13':1"-5"
t{ py Pro) 100(39.997 53.329

(2) #24 Arrhenius 2330

k, E, (1 1) .1 1 R, k
2 iy L - n=2
T, T, E, kK

a

e L=t Ry 1 831, 23xi0k
T, T, E, k 791.15 190.4x10
T, =810.6K
1128 fa . 1R AAE T, 36— n 9000 I 0 % 5 BT A2 Oy
de P,

d
- kel WALR N =k =k, pl - BRI AL S

,dl > PR A R ey £3 ST T
E, = RT*S d‘;" - T ke SRR AR Ea v T ko S SEROTEALAEIE N E, e

AW F AR V.Y E,y, p- Ea. v=  (1-n) RT.
i#: p,V=nRT, &p, =c,RT

w, -Pa - _gr 96
dr dr

" de
=k, (RTc,) . w-=

=k, (RT)"" ¢}

n-| k
Bifi: k (RT) =k, E[Jlnk—"==(l-n)(lnR+lnT)
ngln(kpIkc]zRTzdln(kp!kc)
dT dT

ap a

,(dInk
E -E_\,:RT“{ "-M&J

dT dT

9 46 U1 I 75 ViGN 2011-9-7 8:43:00



Fot—% E2F A &

E, ,-E, v:(l-n)RT"M=(l-n)RT2>(%=(l—-n]RT

11.29 XM A(g) :' B(g)+C(g)h, k Ml k7€ 25°CH4151% 0.205 F
3.9477x10° (MPa) s, #F 35°C W =% %1k 2 . kK.

(1) 25 T FAliT# 5 K® ;

(2) 1E. 3V )IE AL RE B2 6 B ek Q0

(3) # Bl S iAE 25 C IR E A T RET, H A B2 100kPa.
A BRIk F) 152kPa, i) T B B ) .

k,

0.2
fi#: (1) K, =—L=——"——=50.66MPa
"k, 39477x10°

K 3
Kfzﬁélz.m'ﬁl%.zsoﬁﬁ
2

(2) E= il ]ni_g_8.3l4x298.15x308.15
|

- In2 =52.95kJ - mol
(7,~T) 308.15—-298.15

po ROT | ks 8314x298.15x308.15 o ocr o0,
(T,-T) &, 308.15-298.15

Q=E,-E=0
(3) vt fEd A (g MEJIh p=2p, - p, RUEHJIJ 100kPa. #7
A QR JJIAF| 152kPa B}, pa=48kPa.

B — S VR . P2 ke, Bl: p=LinPae
Pa I Pa

i) » rzlln Pao =—l-ln-!99=3.6?s
ko p. 02 48

11.30 7 80 % M Z Wb, 1-50-1-HHEFE Pesi (1-chloro-1-methylcyclo-
heptane) FY/KMF D — BN . BFIARRERIL « FHIT PR, KiGILGE E, MR
K1 A

t/C 0 25 35 45

kis™ 1.06x107 3.19x10™ 9.86x10™ 2.92x10?

fi#: 1 Arrhenius 2, Ink:—%%i—lnzﬁ. MEIR W F

B 47 w1 3L 75 VGl 2011-9-7 8:43:00
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%/!031(" 3.6610 3.3540 3.2452 3.1432
In(kss) -11.4547 -8.0503 -6.9118 -5.8362
6 -
| ma=-10871x 1031 + 283640
-8 o
=
-10 4
-12 T T T T T T 1
3.2 2.9 3.6 38
ur 1073

E,= 1.09%10°x8.314=90.6kJ-mol"’
A =exp (28.36) =2.07x10 "%
1131 50, I R EE R N ZEREA) e R AL D W S AR S R (B J& — e v . 3L
WAk TR TRIRR N

5kJ-mol”
k=54x10"s" exp(—mk%]

150°CHY, H1101.325 kPa 9 A IF45, 3 B (194 HoZ 3] 40.023 kPa, 5 1< 0] .
fift: 1€ 150°CH}, HEHRWECH

_122.5x10°kJ - mol ™
423.15x8.314

k=5.4x10"s" exp{

=4,075%107s™

=-I-ln Pao _ 1 In 101.325

= =1233.1s
k py 4075x10, 101.325-40.023

t

10.32 SE299 90 0 5w ) 2 B G IRE  R RN

In (i] e +20.40

h™') TIK
(1) fE30CH, 2490 —/PHKRFRZD?

W48 T 3t 75 TEIAMN: 2011-9-7 8:43:00
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(2) FICETW % 30% 1) BIA N K%, B A 2594 30°C FIRAF AT 400
LA ) ?

(3) AT RONECHFLL L, WRAFREAGERL 2 DRE?

fig: 76 30°CH, HZFRWEEHA

ln[i_,]=—8938 +20,40= 5938
h /K 303.15

+20.4 =-9.084

Bl: k=1.135x10"*h"

(1) t=1h Bf: In——=ks Bln——=1.135%10"xI
l—x 1—x

s x=1.13x10" €0.0113%)
(2) M x=30%M:

N i —In L _3.143x10%h
ko 1-x  1.135x10™  1-30%
(3) 1=2a=2x365x24 = 17520h , x=30%H}
k2=lln Lo 1 _2036x10%h"

t 1-x 17520 1-30%

2.036x10°° ]= 8938

- +20.40
h T/IK

HIES ln[

: T=28646K 1=286.46-273.15=13.31C
1033 SRV A ' BREEREFECGERIER KR AN

|.,["+1)=_4L("5+9 210 WR=20 _grip k-4
)T T/K k

y
H ea. 9=0.5 mol-dm™, g o=0.05mol-dm™. it ¥

1) 36 e iR A g

(2) 400K i), S22 10s ) A, B KL cas cps

(3) 400K i}, FMIAFPE®H A A B KNI ca o cB. o
k

fig: (1) AR K=k—‘
-1
(E1R Ink_:-ln k -In K——ﬂ+l8420
S s T
il ln"‘—;; - 2210 118420
S K

t1 Arrhenius 233, lnk=—%%+lnA"Tiﬂ

49 BT 3L 75 TR R 2011-9-7 8:43:00
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E,=9210x8.314= 76.57kJ-mol '

(2) T=400K I, ln["f',)h%w.zm =-2303, [k, =0.1s”
s

k, 9210

In— =———+18.420=-4.605, Hlk_ =0.0ls"
S T/K

de,
_d_: =k, —k ey =k, —k, ["n o+ (Ch0—Ca )] =11k,c, =k, (c,o+cy o)

de,
dr

1P +11k ¢, =k, (".-\ 0 T Cqo )

(C.-\ 0 +"u ||] i (IO‘J\ 0o~ Cr.o ) CKPII” r

B AEF IR TR, = = =

055 (0.5x10-0.05)
P L €x

(‘A l l I I p-]le.!liHlU =(}’20m0| _dn]-}

cg=0.05 + (0.5-0.20) =0.35 mol-dm™

(3) T=400K I}, lnK=ﬂ—9.2lo=@-9.210=2.303
T/K 400

Bl: K=10

cB- ¢

S . =CB""=
r]yg K Ca. ¢ ca.o"(ca.c"ca.u)

CB. [3

HIP
' 0.5—(c, .—0.05)

=10, B¢y . =0.5mol-dm™

¢, « =0.5-(0.5-0.05)=0.05mol -dm™

10.34 5C 5 W bR [l W0 06 R 1 T 06 ) e AL 493K 20 % it ivl i), 75 40 °C 1
15 min, 60°C 2% 3 min. BCiH 570 RV IS ALfE -

fif: R4S Arrhenius 232U
RTT, = k,

Ea: (Tz _7:| ) l“k_:

T TAT S B ROV, W SRR IR B AL 3R A ]

50 U1 3L 75 TR R 2011-9-7 8:43:00
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 8314x313.15x333.15
*T(333.15-313.15)

In5 = 69.80kJ - mol”

11.35 2% A+2B—D [ ek
de,

_ o 1..08 18
v= =kc, ¢,

(1) ca 0=0.1 mol-dm™, g, o=0.2mol-dm™; 300 K KW 20 s Ji7 ca= 0.01
mol-dm™, [l 44 [N 20 s JiF ca=?
(2) ¥HAK IR E, 1 400 K F M 20s Jis ca=0.003918 mol-dm™, 3K
wALRE.
fik: (1) VR, AR BN KR cg=2ca, N
dc

v=-— d: =ke)'c;’ =k'c,

W: T=300K, t=20s, ca=0.01 mol-dm™ i}

LIPS LI
& &y 0.01 0.1

k, =4.5dm’ -mol s
1=40s I
1 I

———=4.5%x40, Blc, =5.26x10mol-dm™
e, 0.

(2) T>=400 K I}

T . =L[;—L]=I2.26dm3-mol"-s"
*tley en,) 2010.003918 0.1

g _ RTT, K _8.314x300x400 12.26
*(1,-T) & 400-300 4.5

=10kJ - mol”

11.36 33 b R AL 578 P s AL 00 i e 1 F R -
R,R,R.CX (Aili§) R,R,R,CX (%)
(EIE S W0y o) b B — 2, R RO S5 35 IR R A Al A
HEYIIL, AR FEECH 1.9x10°%, k.
1) ¥4k 10 %97 ) )
(2) 24 h G AL,

51 90 3% 75 TR R 2011-9-7 8:43:00
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fif: HETTEN

de
-d—: =kcx —k6 =k [ ex=(Cro=x)]

=2k —kiCg g
d
B %Jr 2k, cp =kiCro
%7 FERfR

g exp(2k,1) = %T‘“[exp(2k,:)+l]

W: e =%[I+exp(-—2k,r)]

Cr _l-l = =—L l— .
_;_2 2exp( 2kt). Bt 2k{2|i2 [l CR.UJ]}

| I
=—— 32 ——(1-90%
. ! 2xl.9x10'°{ [2 ( )}}
=5.872x10* =978.7 min

(2) —c—“=l—lexp(—2x1.9><l0"’x24x3600)=14%
Cho 2 2

137 #HA (@ ' B () BT BN, A MYIRIRIEN ca o + M
M2 e if, AFIB RIEIIHN ca. o-ca T cpe
(1) Wi

Cr.0 ] )
In i+, ) =(k, +k_)t

c
AD B
kl

(2) Bk k025", &k, K001s", ca 0=04 mol-dm™, 3K 100s )5 A 1
L%,
iE: (0D AT ROV R B

C

In AN e = (k 4k, )t
ch-CA- e
(:A. U-CA- e =K=k—'| Eu]ca‘ == k-l CA, i
CA- e -1 kl +k—|
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k.
k+k, ™° C
o In i =In A:0 k +k_ )t
o . : _kl+k!c (l I)
A0 B k|+k_l A, 0 A0 kl B
(2) ¥fL#: a=—2
Ca
Cao 3 I _
lnc k+E ) -ln] TE, =(k, +k_ )t
A0 kl B kl
I a=—"—1l-exp| -(k +k_ )t
k|+k,|{ [ ! 1 ]}
0.2

m{l exp[-(0.2+0.01)x100 [} = 95.24%

1138 T—HKNWHBA (&) [ B (@,

(1) BB A S TR s W1 -2

 Hk

(2) VAL BRSSP EE A 0.2 %, FHTR 4T 80 %I A ik B, 3K
hne

ik AT — 2 N Ty R R

L' -L. b £ L. +L‘ .
In 222 = (k +k )t Mey=—22 )
CA™Ca, ¢ B

g gs I | Cr0Ca.e _ In2
U ktky, (caomen )I2 Ktk
1 7K \CaoCa. e) 1 TR

. . k
(2 M=_"v“ =k ..

CA. e k-l
0.2%
Bk & =——"A0 _0,002 min”
CJ\.U

; 1-80%) ¢

k_,:Lk;O.OOZx (1-80%)cy =5%10" min"
Ca07Ca, ¢ 80%‘:&‘0
n2 12 _773min

o —
"k +k, 0.002+5x10"

W53 U1 3t 75 TEIARMN]: 2011-9-7 8:43:00
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11.39 X T P47 SV

A(R)

NGRS A (g) » H ea 0=0.02 moldm™, k=3.0s", k=25s", k;=4.0s",
ki=5.0s".

(D) WS eas e con  op RIRMIHEFETTFE:
(3) M) A e RN (Bl ca=0) B, cg cov cp BEED.

fi#: (1D —d;"=(k,+k2)cﬂ ‘%‘:Ic,ch-!-kdcn—kjcn
de de,
?:. =k, ?D =k;cy —k,Cp
de
(2) -d—:=(kl+kz)cﬁ
; LT

l,, = —
ok +k, 3+25

(3) cg+cc+ep=0.02

v ok < =08lllc, =08,

& K

ey k
M=—'=i=l.2ﬂ|]cB +cp=1.2¢,
i T

s ep=6.061%10" mol-dm™, cc=9.901x10" mol-dm™, ¢p=4.848%10"* mol-dm™

1140 i T L8R 7HE I v F
o

> CH,(B)
CH,COOC A)

»H,C-CO(C ) +H,0
7 1089K I, k=3.74s"', k»=4.65s".
1) W57 288 I i 451 999% T i i) 5
(2) MZERAEMBMERS, e T T iEIE 2 M s - i 202
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fit: (1) XTAT SOVIER TN

de
__af" - (kl +k, )Cn
Y, Cav0 : I Ca0
BLUM: 22 =(k +k)n Ble= In
Ca k +k, ¢,
Bifg: = : h— = 0.55s
3.74+465 1-99%
H,C=CO) &k, .
(2) f!._.:_l=_;, He(H,C=CO)+c¢(CH,)=c,,
¢(CH,) k,
k, 4.65

Wj: ¢(H,C=CO)=

om H0 . pesans
k+k, M7 3544465 M A0

1141 356N ARIERER E, XIEY]:

p_hE +hbE,
k, +k,
UEWT: BNV n G0N, BARETP AR, 00 S Vi T R R
d'cp\ n n
"? = (kl +k, )CA =kc),
W: k=k, +k,
18 £=%+%
d7 dr dT

ey, Ik E Ak E _ dk_KE
WA ETE e it fy . T RT::» w =>dT- o

kE +k,E, KkE +kE,

fith: kE=k E +k,E, = =E=
r AR k k, +k,

1142 MAFEMAELARIRG, SO (CHSCD Y5 CLTE CS P H LU
T2V -

> 11C1 + 0-Cgl1,C,
CollsCl + Cl,

> [1C] + p-Coll,Cly
k>

4 55 i 3L 75 viElEm il 2011-9-7 8:43:00
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EEH . WARIE—E AT, M8 (CeHsCD b Cl {E CS; P VI
JE1E %9 0.5mol-dm™ I 30min 51 15%(11 CsHsCl #4b K 0-CeHiCla, 11 25%1
CeHsCl # b N p-CeHaClyo 53K SV W 45 k) A &z

fif: XTVAT ROV TR R

de
_d_:_{k|+k2)cz
I 1 1 €4 0-Co
BUMH: —-——=(k +k,)t, Bk, +k,=- 222
€A Cro 1 CpoCa

- I-(1-40%
W +k3=!'c"'u B ( ) =0.04444dm" - mol”" - min"'
tocyoocy 30 0.5(1-40%)

c(p-CH,CL,) _
¢(o-CH,CL,)

25%

k, _25%_5
k, 3

15%

k= % % 0.04444=1.6665x10"dm’ - mol" - min"'

k,= g %0.04444=2.7775x10" dm" - mol " - min

11.43 “THIR N L, (g)+H, (g)——H I(g) & 25 V. B7E— &l St
IV 85 7B 50.663kPa ) Hy (g) o B2 673.2K I 12 S W 3 28 5
k=9.869x10°kPa-s™', [ ALK WL FIAE T Ty 121.59kPa ({5 ik 8] A 7€ b T
PedoFT) . ST R

1) TSR S 45— 2= BT G 1) i) 5

(2) BAE FRNLERRF & NV T e .

L(g) ! 21 BF, K=
H,(g)+21- —2—H I(g) feg 20 g

fi: (1) WIEEER

SN P A R R, 0 S % P R A v R R AR AN, WU T R — 2
Vo
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dp
=K ey K <hp,
.. n2 =5.776x10°s

Uk kp, 9.869%107 x121.59

(2) 5 BRSSP HLER O] i1, ¥ SN B t@ i — i, BRI

WiEborE: K==P mpe
k., P, ¥
k

- dpn k
. -—=k 2 f L y Bk=k, —-
J 5 - aPup, =k, . Pu, Py Rk=k, s

dpy, _
e - dr =kpy, p,

11.44 KN HLEE @ F .
AB “ B B+C—4%—5D

k.

WS R Y B s ARSI RNE. RiZR NI F TR FE R v
F T A—4, R =5

fi#: HESFOF:
dL:’:kecacc
HRAR A % Y TP Yo
. k.c
TP R
: T
A bk memag), I - kkace
dr  k_ +kyco

BET: ke k. Euﬁ";—';a,cﬁ. AN S — 2R

. de kk, = i
fEET: ke Kk, Euﬁ§=fgc¢. BRI S
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11.45 35 Ay + By — 2AB 770 FHLEE, 3K & HLHE LA vap 22755 1) 32 3 40
(1) A,—2>2A(1%), B, —=—2B(Huki¥#, K,MRHD)
A+B— 5 AB(1R) (kN LA, BILR IR IR T 1)
(2) A, ¥ 2A, B, " 2B(ENUEVH, K. KIRD)
A+B—2— AB(1i)
(3) A,+B,—“5A,B, (%), A,B,—2>2AB({k)
fik: (1) NREETPE BRI L

de dCA
VaB =d_:a=_d_r!=kch
de
(2) Vap = d;B =k3£‘ACB
¢’ "2 cl 2
K=-2>c¢, = (Kl"-'al ) » K==L =¢ =(KECBI }
Ca, Ca,

RAB vy, =k, ( Kicy, )uz ( Bics, )uz =k3Kl|.rzK:r:cuzcuz

A By

W vg=ke®c  (k=kK"K")

(3) NAHERIPBRIEONE, RVAEHRSETH DM, 1 AB M4k
RN SR VR 2 f%

Wz vy =2kic,, Cq,

11.46 A2V Hy + Cly — 2HCI (8L K

Cl,+M —552C1-4+M
Cl-+H, —“5HCl+H-
H-+ Cl, ——HCl +Cl-
2C1- +M—25Cl ,+M

ik«

1”2
deye = 2%, _'k__!_ C "
df k'l 1 U

IRV S PSR Y Er S
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de
o [ . 5
— P = ke Cy, + k_‘{,H_l.c'!

d;:' - 2k|l'-cl Oy — kzca.cl-ll +k3cﬂ-cf-'|z —2;‘.'4('3' on = 0
dey
.—d.fm = k: CorCu, — klcﬂ-rch =0
i 172
4 k & K 5
P o _[kl ) c:::, - =k_z[kl J H, :.Zz
4 L

112
TR dCHc - 2k2 EL e M
dr k, e

1147 7 XV.3HNO, — H,0 + 2NO + H' + NO; (B3, 3K LA v(NO; )
PRI E T

K,

2HNO, NO + NO, +H,0 (PR -y )
2NO, ' N,0, (BT 1iir)

N,O0, +H,0 —25HNO, +H' +NO; (1)

fif = TP A A0 R oL
d[Nox |
dr

v(NO; )=

¢ [NoINOJiHo] [Nl
No. ] [Noy)

[N,0,]=K,[NO, ]3 =K?K2 [ E)l-]!:q[?l:]c:]_
I8 |r(NO;)=E*L—-N—O;-]~=k3K2KI'—'[I-lgﬂ)”%“]‘:?[H:O]=k3K2KEM
di " [NOJ [H,0] ~ " [NOJ [H,0]
go ANO]_, oy [HNOT
s —5 —REK [NOJ [H,0]
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11.48 HRAFER . RO EPLEWF:
0, , 0,+0 (Hd¥i)
0+03—;_f:—»202 (1)

(D) 55 HA O; R EEFE M O, EGE R T &R MEA, HRH =&
KR

(2) EANSLEUOR N R LAE S 119.2k1-mol™, O; Fil O-[FI /R4 1K
15453504 142.7 kJ-mol ' f1 249.17 kJ-mol”, 3K _Fik 5 — 25 (iF L fE.

fig: (1) NI IE

d|O
v(0, )='_‘[ai']“ =kico, + kyco,co-k 1o, Co
d{O
v(0,)= [dr2]=2kzco_,co- +kico, -k €0, Co
—f=2 A d[o]
R TR NEA - 7 e kico, k. Co, Co K Co, €0 =0
k,c,
E[]: CU— L0
k i€o, +k, ¢,
)
d[o ke ke, 2k k,c;
(03)=" [ 3] =k,co, + Ky, L K€y L = P
dr ' * ko, +HhyCo, Pk, thyey, ko HhyCo,
d[o, kc, k,c Stk
V(O2 =—[ ']=- kz"-'u, W % - +k,c03—k_,c01 =55 = L
dr k. co, +kyco, Tk koo ke +hoco,
d[0,]  2kk,c)
(2) Hv(0,)=-——== L T[Hk, ke, B
(0,) dt kco, +hoco, e TR
v(O,):-d[03] - 2klk2c6. =2klk2 o) L.-l

dr kco, thico, K, 0;%,
)« Ea = Ea.l + Ea.?. - Ea.—l' EI]E&.Z =EB +E3-‘| -Ea-]

i E, ,=119.2+142.7-249.17=12.73 kJ-mol”
11.49 JZW Ha+l, — 2HI IPLFE Ny
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L,+M——21-+M E, ,=150.6kJ - mol’
21-+H, —2—2HI E, ,=20.9kJ - mol
21-+M ——1,+M E. =0

1) HERRZ IV I 1
(2) TSI AL GE -
fig: (1) ARSI

d
% = 2k,c’ ey,
B B Thba, ~ihe, =D
161, M 2€, Ch, 1€, Cn
2 _ klclsz
: kzcnz ke,
dey, — 2% kl"‘lsz 2. s 2klkzclch!CM
dr ’ kycy, +kyey " kycy, +kyey

Wh:  E, =0, Blkyc,  kiy

giol: 6m _ 2Kk,

€, Cn,
dr g = 0

(2) gy Y _ 2Kk,

dr k,

¢ A

€, Cu,

E, =E,, +E,, - E, ;=150+20.9+0=174.5kJ - mol"
150 EAUTE S m 09-UAS T 10 V9%

- (Sk?‘)m
v=| —
u

SKAF [T M) A T A (AR EE u =2v .
iE: R4S TiEzhe, UEDT A Y B KRR RN

m+m 2

ap{%g]ﬂu%ﬁéﬁa.ﬁﬁﬁﬁ%mbﬂ1=ﬂ

112
|)1|J: ;AA =‘J§(8k—T] = 2;
m

10,51 FIH _E @45 RBE 2R 21 A 5 A ) [P RERECh
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12
7 _ Z.-\-.B =8r2(:r_k_l_!z) Ci

11.52 R E g Rutil: U1 W 2A—B ST B A

TP=1) N
dc ak.T)" E
——2 =160 | —2 exp[——")Ci
dr m, RT

iF: %NV IEIaE S e, )

12
dc E. 7k, T E.
" d: =22MPEXP(-R—}‘J=I6rj (m—i) exp(-R—JCi

112
BT CasLear Hit-96 =16r, 7T exp[-i}Ci
dr RT

my
11.53 ZBE“SHIMR A 20 . 5AEfER 190.4k)-mol’, ZBEN T HER
5%10""m.
(1) WiH57 101.325 kPa. 800 K R4 T hEHiE 4L
(2) 15 800 K I DL Z B i AR b H 7R (I # H 5 k.
filg: (1) MRHE 518 ER

7 _g[5x107" *(1000x8007Lk, | 12[101.325% 10°
" 2 44.053 800R

(2) /52 M4 5
7]
e, T E
k=16r3 =2 Lexp| — =<
"‘{m,‘ ] m( RT)

%% 71000 % 800nLE, Y 3
rm16x[ 3210 X )" f o - 190:4%10
2 44.053 800R

=1533%10*m3 mol?.s? =0.1533dm* - mol ? . 5!

2
] =2.898x10%m? -5
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11.54 50 THOFEE Y v, WA A 20176 5007 0 i) 3 RERE LS
I I

>

Zpon =72 )2‘;§FCA
RUERE— 40 P CRERIZ ) 3T o S 4080 25 O
1
" Jend’c,

A d=2rp: ARV A0
UE: 737 AR S o ) 5 i A9 25 ik LA B A5 B T P %)l i A5 D g 74 2 i )
WAEEE, BFE A G A
= 4 = — 1
Zysa N2md’C,
1155 Wil k = (ky T/ ) K2 2% von't Hoff Jy FEiEY]

(1) E, =A*U_ +RT

A

(2) AN TFAKRNE, =A*H, +2RT
iF: HR4E Arrhenius 77,
BoFAMRHERAMITEXH
Alg)+B(g)0 X Tg)
dnk _ B dnk_1 dink7
dT RT?' 4T T 4T
HMTEREFRR, WFEREFHAEANU = Oven't Hof AREN
dh X7 AU°
d7  RT?
. E =0"U°+RT
¥R GFEEMAE, WARr)-= RT? vy =—RT

ATH® = AU® +A(pV )= ATU° -RT
. B =N"H® +2RT
11.56 X H12N(11.9.113) K 15 i 45 v UF W04 -1 “CHH B

o P
k =£l':2 exp[ﬂ)exp[— i]ﬁi] A=¢ k’Texp(ﬁ SOJ

c® R RT ke’ R
iF: HRAEC(11.9.10)
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k={kgT/R)K]

AG° ATH® -TAS®
._.Ka&= - = -
<ol ST | eml -

x| AH AT L[, [_El-zm"]
B MR O L M e R e

=e” exp A75° cxp[—— .‘_E.;l._
R RT

ii. Ki=K[fe
. o () 2 (89T B
L k=TI -[}Mo]e cxp{ = chp[ RTJ
kT A7S®
A=g* B
’ [wjexp[ 2 ]

11.57 ¢ 500 K B3, JZMH-+CH, - H, + CH, (33 % A=10em*-mol”

S, SRALRM TN A, -
AR LI

o kT A7S° aco _ pl 1 Ahc®
A-e[hce]exp[ = J:b&.S"'—R[ln T 2]

10 o
e pli R g | ST R g
500k,
11.58 AT, R TELETBT IR FE &RV R . 25

-1

298 K I ZA5c okt iy 3263107 kg -m™ 57
iR: A HIER A R TEALRE T ARG S T %, MOZ R b s bl

8R7T 8x8.314T-mol K 1x298K J-mol ™!
o - = 2.0266 x107
3y 3x3.36x10" kg.m™. s kg-m™. s

1. -1 -1
= 20266x107 X8 ™8 mOlT _ 5 5ok6 101 mol™ . dm? .57

' m'l .s'l
11.59 H5EREEE RS R 85 nm (DG T T BLAT g .

Lhe  6.02x10” x6.626x107" x3x10°

E=Lhv= ~ =1.41x10°J - mol
A 85x10
11.60 7EHASN 214 nm [FCHURF, KA IOV
HN,+H,0—"—>N, + NH,OH

OGRS 1, =0.0559) -dm” -5, HES 39.38 min 5, WA ¢ (Ny) =¢
(NH,0H) =24.1x10°mol-dm™. RitT %%,
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fi#: NH,OH & Bty 25T HN; VA5 (1) 15
_ ¢(NH,0H) _¢(NH,OH)Lhv
© Lt/Lhv 11

24.1x107* . 0.1196

= =1.02
0.0559%39.38x60 214x10™

11.61 7 Hy (g) +Cly (g) Wtz ievich, Hl 480 nm OGCHUR, Hk124
LN 1X10° WG SRR 1) e ™4 HCL (@) # THEIR?
fi#: 4 1 mol HCI {5 #E 0.5 mol Hy, HR4E BT RE M & X

. n(H,)

- L] E 2] =
= Tk (M) = E ] Ly
) ; n(HCl)zzn(Hz)zz‘pE;th:Zf:/l |
"

_ 2x1x10°x1
T 0.1196/480%10™
11.62 UL PACL, AAEALA], ¥ LI Z 8 0 s N HLEEan §11.14 Hh &g &4
AEER AT . R LB HE 312 S I (1 8 0y
d[CH] [Pdct; ][C,H,]
«@ " [aTw]
HES P OBCE AT =20 e, SR PU0 D BE.
11.63 +15¥ 900°CHY, 7F Au EIMFIAEIL T 2MREE 2.5 h J5 NoO K 7, 250
N,O VI K 46.66 kPa. tH5EALFIK 95 DTl n]. CANZEE T k=216 x
107!,
i AR RN A A, RN R Y
P = py exp(— ke) = 46 44x exp(— 2. 1610 x2.5x 3600) = 6.68kPa

= 8.026mol

t=—tin| 2|21 1(1-0.95)=1.39x10* 5= 271 mins
2.16x10-

k \po
11.64 25°CHf, SbH; (g) 7E Sb _EAMRIIEER T
tfs 0 5 10 15 20 25
P(SPE)/ 10133 7407 5157 3303 1415 942
SRUE B 14 £ iy A —i—f =", P ke

7 U aiz8al, & p =0.09052,2-6.02161:+101.80393
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tfs 0 5 10 15 20 25

—3—‘;’ /kPa-s" 6.0202  5.1156 42109 33062 24015 14958
In(p /ikPa) 46184 43050 3.9429 3.5004 2.6497 22418

m(—% /k_'pa,s“'J 17951 1.6323 14377 11958 08761  0.4033

H12:3CIn (—j—“:! kPa s’ J:n In(p/kPa)+Ink U, F33

In [—%'i /kPa s’ )::0.5447 In( p/ kPa)-0.70666
!

Kk, n=0.5447~0.6 k=exp (-0.70666) =0.4933kPa"".s"
11.65 1100 K Iff NH; (g) 7E W Lo it r -

NH; (g) HI¥IIE po/kPa 35.33 17.33 7.73

TEW 10/s 7.6 3.7 1.7

WRUE I S N R e N, 3K ke
iE: XFEERR T CLE Y, R0 00 0E ) B L, T E 52 4% 12 Wi )
FF4E -

=Po k= Po 4w 23043, 23419 Fl 2.2725kPa-s” .
2% 2,

l‘IJ’E

MBI k=2.313kPas .
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F+-F BikkF

12,0 fnfa) s SOBAR REE? A5 2C 1 Y 1 BERF AL

fift: A HCHRL T ERE D7 0 L 2R BERE 1~ 100nm iR A I e B M IR Gkl
HRAAERGE . AR ARG B R AL S . AR AR sE .

12.2 T #FIRBON R 9 5 B 3L 2 ) & A 2

i TR /RN SE U G TECR AR T 2 . B 7 2 T ASHR B
A REML SR T B IRV

12.3 A7 040 K 00 el S AR 2 it A Dy 2 . TR Cstern) HL 34
S HL A X ) ?

fi#: Stern BiRY: BB +HUZ. =AM =AW AEWF.:
1924 F s AR H 4 O -

A ERRAS: T BB TR BB, TRl s W B2 e e S

[ fA1fI; Stern ifii:  Stern JZh B FHYEP LR FALR: #15hiH:
5] 8 P8 A A A A RS By e 51

P2t o FATHI—IEHAA; Stern L @5:  Stern [HI—FWAM: ¢
HL3: B IR — A

12.4 IR REAE — 5 I ] P4 BEE £ 76 1) I N 2

s A3 HOHDRLF (8 R s SRR T BL S A S 3 2 HE B R GeAH A A )
300 Pl P T AR E A E 1R - BE R

12.5 WA A S AT R i et W IstiA .

iR - IR AR d5 A B IR AE IR IR P NG B () S5 A e A0 A B 5 S A
R T o X AR DN Ol LR T A L B AN BOM I, AR R HUZ, Y IUR R
W, HBARIC, SR BARERRAT, ) AR T IR R A2 08 Xl 23 (¥ IR i 2 R U
AN B B R AW, s U2 oA 06 B8 - B E 48 n A e A b1 1)l e
BLPRAC, 1S BONERR DT, o R RTINS RAE AR T K, RS
FEI R YL

12.6 K. Na 550 i 19 2280 0 LRI, 5Tk O/W BIFARA: Zn,
Mg 25w i & i 22 4E I FLAE AR, 5 T TR W0 B FLARAR .

i AR BAT w3k KT 5 — s il A RF 1, JCP s A B T AN S
MEWRMEFUREA R RZR, 52 Rk #oh, AL n A LT
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R, — A BT F AT B BR E . SR A RER LT RY, wl {4 ok
WO R B S, FERS A R B A, i H 0T DA SR AR . Y K
Na 550k &8 (0 228 4E B FUERINT, & &RBF M —im2 8 Km “ k7, JEmtt
(i <N, B TR O/W BRUFLR: T Zn, Mg % &
AR RAE AR, AR — SR k7, FERE TR
AKHY “ANKT, WE TG WIO R TR

12.7 HER PR FR EHE R 4.2%107m, ¥ 25°CHREILEEIE #=1.0x10" Pa:s.
it 5.

1) 25°CHY, JRRLNAG BLEENTE | BRI T x Sl 1) A 30088 ;

(2) JRRIAY iR %

. (1) 4348 Brown Ak x= [RL._*
L 3znr
Wy }=\/8'3]4ng§;]5- : — =1.44x10"m
6.02x107  3zx1.0x107 x2.1x10

-1
&

(2) ¥9¥E Einstein-Brown VB HFE: D= %

1.44x10°)’
Dlu: D= %=l.04xl0""m’ 'S-I
x

12.8 HEWBR T3 N 30nm. 25CH, T8\l BV, 466
HIFE 0.1nm (O33R CE BN BT 500 3128 277 AN 166 4, R L3 20U i
#EAr R H 19.3x10°kg-m™ % 1.00x10°kg-m™ . TR THSES AR 0 il 2 %5

fift: El R A A 3 T o P i ) A s e

C__Me(\_p),
e R’r[' p]("’ h)
RTIn(C,/C,)
m: M= .
g(py! p—1)(h,—h)
EaCrh, M OMRIAE hy~hy SGFE N P 3 BE R R, H 0T i R U5
M=v(*ﬁ—]¢)pL=§zr’pL
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RTIn(C,/C,)

e L=
Ezr’g(pu -p)(h,—h)

8.314x298.15x1n (166/277)

%zx(a.Oxlo*}’x9.s(|.00x|o3-19.3x|03)x|.0x|04
=6.26x10" mol”
12,9 ifiid ik SCH0 35T BaSOL Y & ¥ Si0h. PIRZ el
150V, ##k 30cm, i HL 30min FALEES) 25.5mm, KIZFEMA ¥, CHn
S RIS B RS e=81.1, FIE n =1.03x107 Pass, HIXI A HRHE e At

AT E e KIUE A RS e MW FER:
£,=££ £,=8.854x10°F-m" IF=1C- V"
i BEHJ{,EZ—;
VPRIV FRE S50 1 AR I B BE Bk 1, BSE &1
£=¢E, v=h gl
' /
P W LA | ULL) B

eE  eg, (VII) eeVi

=4.06x10°V

r= 1.03x107 x2.55%107 x0.3
81.1x8.854x 10" x150x30x 60
12.10. 7EBPERR P HCHO UL i HAuCL, A& S8 I, RN T FeoR Jy «
HAuCl, + 5SNaOH — NaAuO; + 4NaCl + 3H,0
2NaAu0Q; + 3HCHO + NaOH — 2Au +3HCOONa + 2H,0

Itk NaAuO, Ji Fi5E 7 .

(D) G REASK, IR, Bk

(2) P 045 (17K BEHH 5] () FeCly. K;3[Fe(CN)6) il Mg SOy 3 #, it
VIFCUNGIP R § LR R

#: (1D [(Au),nr AuO; (n-x)Na'T"xNa"

~
¥ 4

o )2 74
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(2) FeCly

12.11 7E Ba(NOz), ## P A Na,SO, ##liilil % BaSOs . 7rH5H (1)

Ba(NO:), i # B ; (2) Na SO, i L BN 1) e A1 45 # 7 5
Ba(CNS), + K>SO, =BaS0; G#IE) +2KCNS

fi: (1) Ba(NOs): ¥ it 5

B4R . [(BaSO,), -nBa* - (2n-2x)NO, " - 2xNO;,
(2) NaSO4 & #OL i

e 4K [(BaSO,), -nSOT - (2n-2x)Na* | - 2xNa’

12.12 7£ H3AsO; (IRl HaS U, 2B AsoSs il L4 HoS fiE
HE HM HS . U5 IR S8, TREHL#f T AICL;, MgSO, Fl KCI XHZIF I
SULhEJI KA

fi#: LR HoS SUARE ST AL, HoS RAE—HMHE, AW HS BT,
HE ) AsaSs IRIZAR P HS™ B, ROk f .

WA 4K [(As,S,), -nHS - xH | - xH*

AN A TR IE 2T HL BRI, SRUUAE DRSS, FUUEBOR. BT IR DUE
KE NN J3: AICI;>MgS0,>KCl .

12.13. L2411 0.08 mol-dm™ AgNO; fil 0. 1mol-dm™ KCI ## % AgCl
I .

Q1) W5 A 45 R

(2) $5WIHLIK Ty 10 :

(3) AR MgSOy, AICl, NasPOs Al iR DT, Wil R DLAE
PN, 5

fi#g: (1) BT AgNO; KEE KT KCI K, L& AR AR, AgNOs;
i, AR Agl BAZAR S B Ag . AlERSRIAY IE L, WK A i 4 4 X g -
[(Agl), -nAg" - (n—x)NO; | - 2NO;

(2) KRR IEHL, HUkIT I Tk 3h

(3) ZRYUBHLH IE AV IRE, A hn s fid ot b 673 71 B (A i) ok, 2R
DURE I kaR . B CAZRDURE ) KM J3: NasPOs>MgSO,> AIC;.

12.14 B4 IEHRRERE, KNOs fE B tie A, UL H 5010~ mol-dm™,
7 M KoSOu e hptie fl, RGUE A 202
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fife: RRAE EF 2R - A A BOE - YU — T LU AR O 5 S 1 I B
i) 6 U5 el bt B

50x107
- 6

c(Ryifh) =7.8 x10™ mol - dm”

12,15 7E =AM b 2 5187 0.02dm’ 1Y) Fe(OH); i1, 4> N A NaCl.
NaySOy & NagPO, i il i e & 2 vl fe bW MA: 1.00 mol-dm™ 1) NaCl
A 0.021dm"; 5%107 mol-dm™ ) Na,SO4 3 # 0.125dm"; 3.333x10™ mol-dm™ 1}
Na;POy 3 0.0074dm’ . i3 % iR B0 UL . RULAE 2 Lk, IR H A
B L i 5

filt: TRUUH c VS AN HUfiR )i

n (A% it
c(Be ) =L
V () +V (B )
) c(NaCl)=w=0.‘5!2mval-dm'3
0.02+0.021
¢(Na,SO,)= 0.005%0.123 _, 41510% mol - dm®
0.02+0.125
3
¢(Na,PO, )= 2003333XTAXI0" _g ), 10 mol - dm*
: 0.02+7.4x10°
HEULAE S D IULA A, SR R TR BITRE ) 2 L
1 I 1

=1:19:570:

0.0512 431x10°  9.0x10°"
=il R ) ORI A, ROUEZE MR K. #06 Fe(OH)s #F 201
ok (PR P 7 i R P T 1] A e
12.16 {20 lum B4, MEHER 1. 7m &b CNINPIR BT ) B8 7%
PR EZ KM N ? CMA IR 263x10°kgm™ . MK 1%
n=1.82x10" Pa-s.
i MRPIHC TR, 2RI E L por AT VETADTIE ()AL N «

2

]?”Lp
9n g

WA 7 e St 1 7 B AR ) £
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h  9nh
t:—: 3
v 2r°pg
9%1.82x107° x1.7

6h

= =
2%(0.5%107°) % 2.63x10° x9.8

12.17 WEFR, €27C, BAE>TKBEHIKIEN 0.1mol-dm™, s}
NaCl [ 0.5 mol-dm™, RYCEAGESE L BRI w2 7 IES 1 50BN
LR, SR T RN RS .

R" « Na* el

0.1 0. 0.5 0.5

|
e mBCPBIASE: [CI] [Na*] =[Cr] [Na*]
(0.1+ x)x=(0.5-x)(0.5-x)

x= 0.2273 mol -dm”
FrLFEgR, ZE:  [CI]=0.3273 mol-dm™ [Na*] = 0.2273 mol-dm™
fiil  [CI]=0.2727 mol-dm™ [Na*] =0.2727mol-dm"
IT=AcRT
=[(0.1+0.142x) - 2(0.5 - x) |RT
=(4x-0.8)RT
=(4x%0.2273-0.8)x8.314x300.15
=272.5kPa
12,18 SEH0 W AR LI - A5 LRI R, [ py 133 T TR py
2K ZR 01T B0 -

Py / g-dm” 0.78 1.12 1.50 2.00

(ny/ps)110°g" -dm™ 2,63 2.74 2.82 2.96

Hemese i [n]=km i HOo0 K=1.03x10"g-dm’ #], a=0.74,
BT SR UG RIS 437 o A 45 2
fif: 1EAYI RV, / pg i pp ZITHE FRALR KRN
Ny ! Pe=lnl+x(n] py
167, | Pa~ Pa M, SMEFI =0, Miliskiti[7].
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309 @1 py=2.45042 x107+2.5073x10" g,
)
2
:& 20 -
]
~
— 28 -
<
£
=
274
26 T N 1 N )
06 12 18
P, ! g-dm”

ik T4 [7]=2.45042¢10° g-dm™.
i 2.45042x107=1.03x107" M ™ M =8.20x10°

S
12.19 76 25CF, —FBMA, A 0.1dm’ (R EHRAER, HLhHEG
13107 kg f—IC K TR, BECEME. BAME 0.1 dm’ 4K, k58
BwThR, WAk pH =3.26, Mi3AN 349 mv, EEGEARCHAMMEAR, Wit
(1) BEAR pH {H:
(2) %K5 1Yo R 2 Tk
fi#: (1D WM SEAN, ABOPER, TR,
lnﬁ
[H+]9I-
o E (i) =0.0592 (pH »—pH »), El: .0349 V=0.0592 (3.26—pH )
## pH ,=2.67
(2) BRI TR EERRAE A AR GR LD A oo Ml ey , VTR, MR
EMAMOIRIE S x , WRIBBEFaT &M, A-
[H']s [CI]s = [H']s [CIx
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A2 -lg—————=3.26 x=5.495x10"mol -dm™
1 mol-dm
@Y —lgﬁﬂ_—{-}=2.67 ¢, +¢,—x=2.14x10"mol -dm™
I mol-dm :
FXBEAMEAAN (1D K, TTRA-
¢, =6.91x10™ mol-dm™ ¢, =2.00x10" " mol-dm™
3
X124 &= M . =2.00x10"mol -dm™

© M, x0.1dm* M, x0.1 dm’
_ 1.3x10 kg
" 2.00x10 mol-dm™ x0.1 dm’
R K4 TRR I AR TR 6.50 kg-mol ™!
12.20 B B0 T AR IR IS RO h mol-dm™) W1 T OB 35 i 4450

=6.50 kg-mol '

Na* P K* cr
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Hrh P RAGEEL A KB T, K.
C1) TSP 6 %
(2) JBEV-E I 30N 8 1 FE B i R
fif: 1) BT 0 0 M i 1 R AL 2 3R s, BIE BN, Efm R
T 1R, BPILE T RRIEEASE, .

0.1 0.1

[Na®]sx[CI'ls= [Na"]4x[CI']4 [K*]sx[Cl]s= [K ]4x[C1 ]
(2) WV i 85 T E BT IL IR IE S A R -
Na* P K o { K N cr

0.01-y 0.01 X Xx-y : 0.1-x y 0.1-x+y
Hrp y FORIEA Na* WKIERAME, x AL KY RIER/ME, 84734 mol-dm™
WP AU 0.01-y)(x—y)=y(0.1-x+Yy)

x(x=y)=0.1-x)0.1-x+y)

iR Ff:  x=0.0524 mol -dm™ y =0.00476 mol-dm

] - [Na*]s= 0.00524 mol-dm™  [Na‘]s =0.00476 mol-dm™
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[K* 4= 0.0524 mol-dm™  [K™ |4 =0.0476 mol-dm™
[CIx =0.0476 mol-dm™  [CI]4 =0.0524 mol/dm’
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