HRERN Juboobobtddog

1. 5 T 5] e b v 25 o AR Y9 B 4 b, 9t 2
(1DPt|Hz (pu, ) | HCI(a) [ Clz (pa, ) | Pt;
(2)Pt|Hz (pw, ) | H (aut ) || Ag™ (ang' ) | Ag(s);
(3)Ag(s) | Agl(s) | T (ay) || CI” (aq— ) | AgCl(s) | Ag(s);
(4)Pb(s) [PbSO, (s) | SOf™ (asz— ) || Cu*™ (a2t ) [Culs);
(5)Pt|Hz (pu, ) INaOH(a) | HgO(s) | Hg(D;
(6)Pt|Hz (pu, ) |H (aq) | Sb, 05 (s) | Sb(s) ;
(DPt|Fe™ (a1) ,Fe* (a2) || Ag™ (ane+ ) | Ag(s);
(8)Na(Hg) (&) |Na™ (anet ) || OH™ (apy— ) | HgO(s) | Hg(D.
M: (DR H:(pu,)—=2H" (aut+ )+2e”
E®R Cl(pg,)+2¢e —=2CI" (aa~ )
BN H:( py, ) +Cl; (po, )==2HCl(aq).
(H)MHE H; (pm, )—=2H" (ayt+ )+ 2e”
IER 2Ag" (apt ) +H2e —2Ag(s)
RN  H:( pu, ) +2Ag" (ang )=—2Ag(s)+2H" (aut ).
(At Ag(s)+I (a )—=Agl(s)+e
IFtg  AgCl(s)+e —>Ag(s)+Cl™ (ag-)
MR  AgCl(s)+1" ( g )==Agl(s)+Cl™ (ac— ).
(DMl Pb(s)+S0i™ (aspz— )—=PbSO, (s)+2e~
EH Cu** (a2t )+2e"—Cu(s)
MMM  Pb(s) +Cu™ (acst ) +SO§™ (aspz— )=—=PbS0O;, (s) +Cu(s).
(B H:(pu,)+20H" (aon— )—>2H: O(1) +2e~
F#H HgO(s)+H:O(D+2e —20H" (aou— )+Hg()
B A  H:( pu,)+HgO(s)=—Hg(D+H; O(D.
()M 3H: (pu, )—=6H" (aut ) +6e”
EH®’ Sh.O;(s)+6HT (ay+ ) +6e” —=25b(s)+3H: O(D)
AR 3H:( pu, ) +Sh O; (s)==2Sb(s) +3H. O(D.
(DR Fe* (a;)—Fe' (a;)+e
EHR Ag™ (apt ) te —=Ag(s)
MmN Fe' (a:)+Ag" (aat )===Fe*" (a,)+ Ag(s).
(B)fitk 2Na(Hg)(am)—=2Na' (an* ) +2Hg(D+2e
IE# HgO(s)+H:O(D+2e —Hg()+20H" (aoy— )
RN 2Na(Hg) (@m)+HgO(s) +H: O()==2Na" (ax,+ ) +20H" (aon— ) +3Hg(D.
2. R TRl SR R L .
(1) AgCl(s)==Ag* (aas+ )+CI- (aq-);
(2)AgCl(s)+1 (g y=——=Agl(s)=++Cl" (ag— );



(3)H; (pu, ) +HgO(s)=—Hg(D+H, O(1);

(4)Fet* (apa+ )+Ag* (angt )==—Fe'* (apa+ ) +Ag(s);
(5)2H; (pu, ) +0; (po, )=—=2H, O(1);

(6)Cl: (pay, ) +2I" (@~ Y=L, (s)+2Cl" (aa~ );
(MHO(D==H" (ay+ )+OH" (aci~ )

(8)Mg(s) +*%-[Jz(g}+H=D{IJ==Mg(DH}z{5};

(9)Pb(s)+HgO(S)==Hg(D +PbO(s); ,

(10)Sn** (as2t+ ) +TP* (amet ) Sn'* (ags+ )+ TI* (ant ).

B iRiTE

(1) Ag(s) | Ag" (aagt ) || CI” (aa— ) | AgCl(s) | Ag(s)

(2)Ag(s) | Agl(s) |T" (ar ) || CI” (aq— ) | AgCl(s) | Ag(s)

(DPt|Hz (pu, ) lon™ (aon— ) | HEO(s) | Hg(D

(4)Pt|Fet* (a2t ), Fe'™ (apa+ )| Ag* (ang* )| Ag(s)

(5)Pt|H: (g) |[H" (au+ ) |O: (@) | Pt

(6)I2(s)|T" Car- ) || CI" (ag— ) |Cl: (@) | Pt

3. MR Weston M i i) s 3% 53R B 49 3¢ = 20, SR 7E 298. 15 K, 288 fth v] 336 # 7™ 4 2 mol B Fbe
e, MR A A Gas A Ho » Hl A S, BRIZXFR N

E/V=1,018 45—4. 05 X107 (T/K—293. 15)—9. 5X107"(T/K—293. 15)*

Wi ERXRARS (57) TR 208,15 K ot E 0fh
Ej&:&l{;’m__'_zEFliﬂanEﬂer—}-T i iﬂwsrn.
(HE'

ﬁ) =—4,05X1075—2X9,5X107" X(T—293.15)V » K™!
]

W T—208. 15 Kw,(g—E) ——5,0X10~5V « K
P

E=1,01815—4, 05X 107° (298, 15—293, 15)—9. 5X1077(298. 15—293. 15)*=1.018 V

ASe=zF(E/aT),=2X96500(—5,0X107%)J « K™ s mol™'=—9.65 ] * K™ *» mol™
AGn=—2zEF=—2X96500X1, 018 J * mol™' =—196. 5 kJ * mol™
ﬁ,Hm=—zEF+TzF(§—$) =AGun+T * ASn=—196. 5 kJ * mol™

p

+298.15X(—9,65 ]« K™ * mol™?')=—199, 4 k] * mol™*
4. 298 K if, FiR Ay s shet 1. 228 V.
Pt|H: (p*) | H: SO, (0. 01 mol « kg™ ) |02 (p*) | Pt
B4 H: O iybnrE B R4 AR A Ha (H,O,1)=—285, 83 kJ » mol ™!, iR .

(1) 32 T A3 B AR 30
(2)%HMAE 273 K i A% s 30 3. 8 5O RERS 7 23 BE X 18] A 28 3

B (LRl RN .
itk H:(p*)—=2H" (aut+ )+2e”

N3 HED{1}+—;—&{1:'}+ZE'—FEDHF b s

o 98 R Hz{p-}+—;~mp-)=ﬂgﬂm
AGp=—2FE=—2X96500X1. 228 ] » mol~' =—237. 004 kJ * mol™!



AHn=0Gu+T + 8.Sn 3h .S, =2F (57)

AHu—AGn _ —286, 14237, 004 _

e = - =1

B B —TORTE . o oo
(37),=%F —zxo9ss00 5 54X107*V-K

{zm,Hm=—zFE+zFT(§—$)P A Hi TSR B A

dE\ _
E= EFT(JT . ﬁer
zF

—286. 1.X10°
296500

5. it Zn(s) | ZnCl: (0. 05 mol » kg™ ) | AgCl(s) | Ag(s) s SEBEN X RN
E/V=1,015—4.92X10"*(T/K)—298
R LE 298 K M ih A 2 mol B 7 B4 o7 B8y 1 B, R M B2 T B9 AL Gy s A Hi s A S, 1A B2 A4 AT 30 3825
B Qk.

##:298 K B 2 mol 7R B4 i
E=1.015—4,92X107*(298—298)=1. 015"V

AeGo =—2EF=—2X96500X1, 015=—195, 9 k] * mol™

Rl =31=(%) =2 96500 (—4. 92X10~*)=—95.0 ] * mol~! * K™
g

=1.249 V,

T=273 K, E=273 » (—8.54X107%)—

d
AHpy =06+ T AS,=—195.9 k] » mol™' +298 X (—95. 0) ] Xmol™"'=—224, 21 k] » mol™

A A Q=T * A S =298 K » (—95.0] » mol™! « K™')=—28. 31 kJ » mol™

6. 7F 298 K i}, B it Hg(1) | Hg:Cl(s) | HCl(a) |Cl; (p*) | Pt(s) e s8hdth 3y 1. 092 V,iRAF &£ ¥ 9. 427
X107V« K™,

(DE WA 2 -6 F15 5 0% e 5 S 0 0 el o o) 74 S i 5

(RS ZE MR AN AGs:ASa A Ho RSN Qu. FRA 1 EFHR, M EH Y
FTEL

(DHAEHRMBRENEST .5 2 187495 096 M 5 R R a9 b2 7 2 =X A PR30

#%: (17 298 Kt

fith 2Hg(D—Hg.Cl:(s)+2¢”

F#H Ch(p*)+2e —2CI (a)

BEN 2Hg(D+Cl (p°)==Hg:Cl; (s)+2Cl" (a).

(2)AGn=—2FE=—2X96500X 1, 092=—210, 756 kJ * mol™

a.sm==F(% =2X96500X9. 427X 10 =181.94 ] + mol " + K™!

ArHy =AGn+T * ASm
=(—210. 756 X 10* +(81. 94 X 298) =—156. 54 kJ * mol™

Q=T+ A S.=298<181.94 ] « mol™' =54, 22 kJ * mol™

HHA—EF, MARAEZE R kA 1/2.

(HEEAMRREE KT B e B8 =2 A

Q,=A.H,=—156. 54 kJ *» mol™*

7. — AR EIHEN 170 VA EE M, AERMPERZE 293 K Y2 d apaet (A EER LY
FRE, AYER T 5T 1000 Cay iy ikl . BUE fa i o & 4 09 B R 5 a0 e i Y B A 1] L oK
LA Y, Rt 4 P R 1 AR R S PR . A A R A R R R T R AR I, R T R AR 7



W - e b A2 A A B R 5 T 0 L BN ) S A [
RHER) AGn =Wio=—nEF

=—(nF)E=—Q+ E=+1000+ 1. 70=1. 7X10° ]
Q,=AH.

aSCHD=—%

EREMA H=AG+TAS=0

:'_‘—-H_&'G:E!:]" ?K]ﬂ" = " =1
AeS T T ____JZQEK 5.8]*K

B 57 FISR AR 705 W R e R R A AR R,
8. 73 H15 iy F 5 e M Y B B L R R SR B M e B3 E AT S0 R R s A SR B 3 B

WIEER TN LENEESE rRfirdEea i\ RPER.
(1DPt|Hz (p*) |KOH(0. 1 mol » kg™ ) |O: (p*) | Pt;
(2)Pt|Ha (p°) |H2S0, (0.1 mol « kg™' ) |O: (p*) | Py;
(3)Ag(s) | Agl(s) |T" (a1 ) || Ag™ (aagt )| Ag(s);
(4)Pt|Sn*t (agys+ ) || TP, TI* (ant ) | Pt;
(5)Hg() |HgO(s) |KOH(0, 5 mol = kg™ ) | K(Hg) (@ =1).

W (DR —H, (p)+OH (aow )—=H.0(D+e"
Mt +0:(p)+=5 HO() +e —>OH" (ags-)

WM - H: (6" + 0 (p")——5 H 0

1 B3 E‘=E‘—gln( 25,0 )%=E‘
ﬂ}[z . ﬂ%

E*=gb, n,0—put in, .
@DFB 5 H (p)—H* (an ) e

na —i—mp-HH*' - }+e"———-% H, O(D)

BMRRL (9 +0: (p)=——1H, 0

E=E"=gb, im0~ ¢ in,

(NN Agls)+1 (o )—=Agl(s)+e
IEfR Ag™ (aat ) t+e —Ag(s)
AL  Ag’ (aast )+17 (ar- )=——=Agl(s)

o
F ﬂm"' ar

E*=giet |ag — @Rall Ag-
1

(DR %Sﬂ“‘ (ast+ >—>5Sn** (ass+ ) +e-

E=E"

T %’1‘1:"+ (art+ )+e-—+—;,-'r1+ G 3



RMRR —Sn'* (ase+ )+ TP (antt )———2 TI* amrt )+ 50 (asi* )

E___E‘__RTIH( astt * amt )%

F astt * amppt

E* =g+ it +gltt ot

(5) % %HE(I}HZ}H‘ Cang- )—*—%Hg0(5)+%HgD{l)+e'

F® K (ot )+%Hg{n+e——+-};1{q Hg(ax+ )

ML ( %+—% ) HgD-+OH (aar )+K" Cax+ )-—=—; HgC)(s)—I-%}L{K[}—F--}{I'L He(asg)

SPRRgE - . 1
E=F" F ]ndK+ e
E® = gk+ 1g.k, He — P10, Ha, OH ™ -
9. W8 PR R MG —H ik
Cd(s) +1; (s)=Cd** (acg2+ )+21" (ar )

SR 7 298 K B ipRMERS 33 E°, AL A G FIARHE -85 5 % K. Q045 3 SO0 5 A

2-Cd(9)+ 7 L ()=—1Cdt* (ag#+ ) +1" (ai)
FiHE B, AG B KD HEBER A9 E5R IR i 4.
- it Tl
HE Mtk Cd(s)—Cd* (apg+ )+2e
it EH L(s)+2e —21 (a- )
RN Cd(s)+L(s)=—=Cd*" (aca+ )+21" (ar )
E =¢, i~ —qgtf*
=0, 5355—(—0, 4029)=0, 9384 V
AGL=—2zFE"F=—2X96500x0, 9384=—181. 11 kJ * mol™!

e _AGa__ —181.11X10° _
InK:=—"57 8.314X208 /50958
*=5. 56.X10".
o =K 5 R

5 Cd(o)+ 1T ()=—1-Cd** (acs* ) 1" (ar)

E A a.G:,tzJﬂ%a.G:,mz—gu. 56 kJ * mol™!

K = (K ]'!' =7, 46 X 10",
10. 298 K i, BRI T =R A M BArER FBEE S, nEaf(O5C) M) 503) 4 5148
HAEBMGEFEEYR D, #5HamaBERAR 5 8 a5 =315 i b7 M i 3h 4.

(DFe*™ (apet )+2e —>Fe(s) ¢°(Fe*™ |[Fe)=—0, 440 V;
(2) AgCl(s) +e —Ag(s)+CI” (ag- ) ¢"(Cl™ | AgCl| Ag) =0. 2223 V;
(3)CL; (p°)+2e™—2CI" (ag~) ¢"(Cl: |CI”)=1. 3583 V.

W : BARN E=0, 5 L 30 Y SUE )R
R AR (1) Ay e A3 e 3 -<TEL R (2) A FRL AR FL 32,



(2) 9 IE4 , B s o i

i Fe(s)—>-LFe* (ar+ ) Fe”

EfR  AgCl(s)+e~—>Ag(s)+CI™ (ag-)

HRIR IR L AGCI(s) + Fe(s)——Ag(s)+ 4 Fet* (ari+ ) +Cl™ (aa-)

A FIEK, Fels) |Fe’t (artt ) |Cl™ (ao— ) | Ag(s)+ AgCl(s)
E* =gl |agctiag — @hett e =0. 2223—(—0, 440) =0, 6623 V.,
FHE2) S5 HMM B ZEM3) NIER

itk Ag(s)+Cl (ag- )—=AgCl(s)+e”

Eft 5ClL(p")+e—=Cl™ (aa-)

BAMR  Ag(s)+5 Cle (p")——AgCl(s)

@ity Ag(s) +AgCl(s) |Cl™ (aa ) [Cl (p°) | Pt
E =gy, ja~ —¢h~ |agaiag = (1. 3583—0. 2223)=1. 136 V.
1L FIXRARTHIMARERREY ¢ ZEMXE.

(1)Fe**t 4+ 3¢ =—=Fe(s), Fe*t 4+ 2e~==Fe(s), Fe't 4 e~ ==F¢*t
(2)Sn'" +4e” Sn(s), Sn*" +2e =—=Sn(s), Sn't +2e” Snt,
f:(1)Fe'" +3e Fe(s) @D
Fe*t +2e —=>Fe(s) @ *

OX—QA@ Fe™ +e —Fe" ©)

AGR (1) —AGR (2)=AGR(3)
AGL(1)=—3¢kd+p * F
"o AGh=—=FE"
E* Rz R S5HRnE He st g BAY vt e 35
E=¢"—0
o AOh = —2Fef
AGa(2)=—2¢két p * F
S AGR () =AGRL (1) —AGL(2)
=—3¢kat | * F—(—2¢pd* |r * F)
=—lghkst gt ¢ F
ot |2t =3RSt |Fe T L@RET |Fe.
(2)Sn*" +4e”=——5n(s)
Sn** +2e”==5n(s)
Sn*t +2¢”=—=Sn’"
AGCH(1)=—4ghit |5 * F
AGR(2)=—2¢R¢% |5 * F
AGH(D=AGL (1) —AGH(2)
ﬁ#:ﬂrﬁmﬁ_ng}E .
AGn(3) =—d¢ghtt|sa * F—(—2¢k* 50 * F)

® 0 e




— -—zqggnw |2t ® F

ot sl = 2¢hatt | — @Rt s
12. 298 K it, BT & b Ay PR HEEE Bh# E° =0, 2680 V,;
Pt| H: (p°) | HCI(0. 08 mol » kg™" ,y+ =0. 809) | Hg.Cl: (s) | Hg(D
(1) e 48 o 4 B, il Sz i
(2) 115 2 T 1 L Bh %5
(3) 8 H R v R 4 o L A L
W (DE H:(p°)—2H (aut )+2e”

IFf## Hg.Cl:(s)+2e —2Hg(D+2Cl" (ag—)

HEBREM H:(p*)+HgCl(s)==2H" (as*+ )+2Hg(D+2CI" (ac~ ).
RTln (ayt ) (aq— )’
=k 1
o-b it
(3) g, 1, 11g — @it 1w, = E°
Phig, 01, 1Hg = E* =0, 268 V.,
13 i Bt — i, 3 P AT TR R
Fe'* (ape+ ) +Ag" (aat )J=—=Ag(s)+Fe'" (apst)

(LE i itb A F R,

(2)iH 8 LR R R 7E 298 K RN EE A 1 mol B bR M-l 4 ¥ K¢,

(3D 15 B 0 9 4 8 I 2 e 1B 2 0. 05 mol » kg ™' ) Fe(NOs ) B, 3R YR s P85, Ag' /)
R GEEERFHET L)

ﬂ:{l}%mﬁﬁiﬁ 1:"'1.11‘_"'1’.3'r (ay LFEH (az) " Ag* (as) iAE(E}.

OFHHE InK=25
E* =gyt 1ag— ghedt et

e = 1 X (0, 7991—0. 771) « 96500
X 298X 8. 314

(2)E =E"—

In(0. 08 X0, 809)* =0, 409 V,

=1. 094

K;=2. 988,

(A Ag(s)+Fe'"=—=Ag" +Fe'"
pig 0. 05 0 0
SF- iy 0.05—a a a

K =5 n‘g_f(fc:}"] =(2.988)"!

a=4,417X107% mol » kg™,

14, TS E MR MAWTE 298 K i & REEERERNP. EEYNEPRETS BN
(FRPETHER 21 kPa), (RFEFR P mA KR CN™ N UER? 5.

[Ag(CN); ] —Ag(s)+2CN~ ¢"=—0.31V.

% iTitd

Ag(s)+Ag:0(s) |OH™ (aou= ) [O: (po, ) | Pt

MMER 2Ag(s)+—40; (po, )=AgOCs)




itk 2Ag(s)+20H™ (aon— )—=Ag:0(s) +H:O(1) +2e”
A% -50:(po,)+H: 0D +2e”—>20H" (aou-)

E* =0, [OH™ ~ PhAg, 0i Ag|OH ™ =(0.401—0.344) V

—0.057 V

o !

E=F— RT i Eh—-ﬂl ("DZ) "
" ol p°

8. 314 X 298

2% 96500

=0. 057 V— In€0. 21)~% V

=0. 047 V>0

AGn=—2FE<0 iR B R, EZTUHHMRN T Ag RES FALAR R LR,
A CN™ J& , 2N

Ag(s) |[Ag(CN): ]~ ,CN™ (aev=) || OH™ (aon~ ) |Ox (po, ) | Pt

ik 2Ag(s)+4CN™ (aov— )—>2[Ag(CN); ]~ +2e~

5 0:(po,)+HeOD+2e—>20H" (aow-)
H, 1t 2 E

2Ag() +4CN™ (aox~ )+5-0r (po, ) +Hy O(D
ZZL'!'LE{CN:J:]_ ‘|‘2|:'H_ (clcu-r“ )

= _ RT, 1 RT, (aou ) ([Ag(CN),] )*
3% E=E—orin g 2F " (aov)*
1 RT, C(aou ) ([Ag(CN),] )?
E_?f)glﬂﬂ_ _"}f-ﬁn{ﬁig] |Ag — E.F]nﬂ%_'ﬁ EFI b {ﬂ{:-._ JI"‘
2 2
—0. 401— (—0. 31)—0. 01— B |p La0n ”[A%{F:WEJ )
zF (acn— )

RT

- 22 -3
=0.701— = In (aon-)?([Ag(CN); 1)

(ac— )"
K& CN™ 7 sacv TBA, 1 a5 AL AgICN}, 1™ HBAR /N

— 2 N 2
44 1 (08 }f’.ﬁ%{; 2217

E>=0. 701
BB B e sh 3 F A M AR CN B i 9 b i sh #.

RTInK® i
o E#iF K: 8K

[ Y R K

BrLk imA CN™ &, Ag EALB[ Ag(CN):- ]~

15. 7 298 K it 4+ 514/l Fe F1 Cd 4 AT il F 90, 2 A e . 3] T 1o o 6 R 7 SE B 4L
(DEBPE F M CE BIBER 0.1,

(DERFE FE " WIEFER 0. 1,Ma& Cd4 BTG HEER 0. 0036,

M: (1)t =glt+ | ca="—0.4029 V

g =gkt e =—0. 4402 V

E=



g#>at L ot HIEHR

itk  Fe(s)|Fe** (apet ), Cd* (acst ) | Cd(s)

itk Fe(s)—=Fe' (ap2+ ) +2e

Ef Cd* (acet )+2¢—Cd(s)

BN Fe(s)+Cd' (ace+ y==Cd(s)+Fe’" (ap2t )

i il Zh s E= B> — L |y 25

zF  aci+

. 3+
=';Ltdz+|m—gﬁ=£+.m—fgln i;,f

8.314 X 2931
2 X96500

=0, 0383 V>0,A:Gn=—2zEF<0

W i 2R BB & 4 1 6 Fe(s) B ALAY Fe®™ .

s _RT aptt
(2)E=F" EFln o

8. 314 X298
96500 X 2
=—0, 0044 V<0
£G=>0
R R A RE & A, i B B Al LA & A
Cd & e ikl Cd".
16. 7F 298 K B}, i : Ag(s) | AgCl(s) | NaCl(aq) | Hg:Cl: (s) | Hg(D) , B ik & ¥ b5 e £ i Gibbs,
B B B4 8030 : A.Ga (AgCl,s)=—109, 79 k] » mol™! , A G2 (Hg: Cly ,s)=—210, 75 k] » mol™". i{E Hi%H

b %) B 4% e b S R 3T el A s S A
M-l Ag(s)+CI (aq- )>—AgClis)+e

iR %HEECIE(S}-FE—-HE{IJ—{—CI By b

=—0, 4029+0. 4402— nl

0.1
0. 0036

=), 0383 V— l

o hg(sﬁ-'r%HggC'lg[s) AgCH(sy+Hg(D

AG, =ﬂ:m{AgCLs)——:1,‘-&rli}?n(ngCla,sﬁ

=—109. ?9—%;&(—210. 75)

=—4, 415 kJ * mol™'
- P - - W i i
WEST E=P=—""p= a5, =0 0575 V
17. B8 T ¥ fE 298 K Fdnie[E T aY#h h #5808 . 1F | HeOG) fE %R BT Y R B . 2 5.
(1) # A Pt He (py, ) | NaOH (a) | Hg(D A#RHERL Bh % E°=0. 9265 V;

(2) R R Hz(g}+%rﬂzf])MH;fJ(IJﬂ’ﬁ A Eps=—285. 83 k] » ool
(3)298 K B, F 30 25 0 i a i of B8 /5 Al (5

e HeOs) | Ou@ |  HO) ’ He(D ] H. (2)
/(K smol-D)|  70.29 205. 1 69, 91 ] 77.4 l 130. 7

Wtk H:(pu, ) +20H™ (aou— )—=2H:0(1) +2e”



F#H H.0+HgO(s)+2¢"—Hg()+20H" (agn— )

B H: (pu, ) +HgO(s)=—=Hg()+H. O @
AGo=—zF*F=(—2X96500 X0, 9265)=—178. 84 k] * mol™

H, (g) + 5 O: (@)—H: O(D) ®
AGL=AHL—T + AS,

AS3,=69.91—130, 7—(205. 1)=—163.34 ] « K™* * mol"’
A/Gy= ( —285. 83X10° —298. (—163, 34)) =—237. 15 J + mol™
O—2&#8

HgO(s)—Hg(D +0: (g)

AGhL =4GR (1) — 4G (2)
=—178, 814237, 15=58. 34 kJ * mol™

o Ko &Gl _58.34X10° _
I RT 8. 314X298

K*=5. 94101

-3, 941

Ke= (% )QL =5,94X107"

po, =3.575X107" Pa,
18. 7€ 273~318 K fYiREEE /Y, FiR i b A9 sh ¥4 5 iR BE A0 X B 0] 9 A st B 737
(1)Cu(s) |Cu; O(s) | NaOH (aq) | HgO(s) | Hg(D
E/mV=461. 7—0. 144(T/K—298)+1. 4 X 107 (T/K—298)°
(2)Pt(s) | Hy (#*) | NaOH(aq) | HgO(s) | Hg(D)
E/mV=925, 65—0. 2948( T/K—298)+4. 9:X10~* ( T/K—298)*
ER A Hi (H:0,1)=—285, 83 k] « mol™" , AG% (H:0,1) = —237. 13 kJ » mol™' , i£ 4} Bli+ 8 HgO(s) &l
Cu: O(s)TE 298 K B A.Gh 1 AHS, BO1H.
% : Cu(s) |Cu: O(s) | NaOH(aq) | HgO(s) | Hg(D)
(L) F o il R S A
itk  2Cu(s)+20H (aQ)—=Cu, O(s) +H, O() +2e-
E#® HgO(s)+H:0()+2e"—>Hg(D+20H" (ag)
MR 2Cu(s)+HgO(s)=—=Cu O(s)+Hg(l) D)
(2) i e 7l F 2
Mk H:(p*)+20H (ag)—2H, () +2¢
IE#R  HgO(s)+H, () +2e”—Hg(1)+20H" (ag)
BN HgO(s)+H. (p*)——=Hg(D+H.OD @
7£ 298 K i@ . @AY b e sh #8435 K
E, =461.7—0. 114(T—298)+1. 4 X 107" (T—298) mV
=461. 7 mV
E; =925, 65 mV
AGa(1)=—2E, F=0, 4617 X 96500 2= —89. 11 kJ » mol™"
AGh (2) =—2zE, F=0. 92565 X 96500 X 2=—178. 65 kJ * mol™!



IE,

T 298 K i ﬂr%fl}=zF( ) =2X96500%(—0,144) X1073*=—27,792 ] + K™! « mol™!
P

9E,
aT
A Hu (1) =AGn(1)+T *» AcSa (1)
==—89.11X10" ] * mol™ ' +298 X (—27.792 ] » K » mol™ ")
=—07. 39 kJ * mol™'
AeHu(2)=A G (2)1+T » A S5.(2)
=—178, 65X 10° +(—56. 896) X 298
=—195. 61 kJ » mol™!

m$(1}=zF( ) =2X96500X (—0, 2948) X10™*=—56,896 ] » K~' » mol™!
il

24 Hz(ﬂ'}+~é—fh{p‘i=—ﬂz{]ﬂil 3

AGR(3)=—237.13 k] » mol™!
A HE(3)=—285. 85 k] » mol™!

@@ HeO(s)—Hg(D+40: (5°) @
AGE (4)=— NG5 (HgO,8) =A.G2 (2)— A G5 (3)
M AGL(HgO,s)=AGL(3)—AGE(2)
| =—237, 13+178. 65=—58. 48 kJ » mol™
A H (HgO,8)=A Hi (3)— A HR(2)
= —285, 83+195. 61=—90. 22 kJ * mol ™’

At O+O—Ol 2Cu(s)+50.(p)=CuO(s) ®

AGe (Ce O0,8)=AGa (1) — AGL(2) + AGa (3)

=—89, 11— (—178. 65)+(—237. 13)=—147. 59 kJ * mol™*
AiHa(Cu:Ovs)=AHL(1)— A HL (2)+ A HL(3)

=—97, 39— (—195. 61)+(—285, 83)

=—187.61 kJ » mol™!

19. He il Pr|H: (p°) |H" (at ) || OH™ (aou— ) [ (p*) | P, 7E 298 K B, B HIZHE i dn B 318
E*=0. 40 V,AGL(H:0,D=—237. 13 k] » mol™". SfitH X} H:O(l)==H" (au+ ) +OH" (aou— JBIH
THHEE K, fI{E.

-l H.(p*)—2H" (ay+ )+2e

na s HzD{I}—F-;.-Dz{ )42 —>20H" Cace )
B Ha( p"]+HgD{]}+—é—L}g{p’}=2H+ (ayt ) +20H" (aop-) D

i Ha (p)+-5 Ox (5" =H, OCD) ' ®

AGE(1)=—2EF=—296500>%0,4=—77.2 k] * mol™
AGHL(2)=0GL(H 0,1)=—237. 13 k] * mol™'
O—@#% H:O0(D=H" (a;)+0H (az) i €)]

AGH(1)—AGa(2) _237.13—77. 2
2 2

=80. 0 kJ * mol™

SO -1 DR . '+, 4.\ A
InK®=—="pF 8. 314208 5. 2897

AGRL(3)=




Ki=K*=9,5X107%,
20. HHE M Zn(s) | ZnCly (m=0. 005 mol + kg™" ) | He.ClL (s) | Hg(D, E HI7E 298 K i #9 fa 3

E=1. 227 V,Debye— Hiickel BR3P A A=0. 509(mol » kg™! 1. ik .
L) o R 52 1o 7, il £ 04 B 1 5
(2) AR NER NS B (EHIE v A9EN);
(LR NA 2 MR FHK, SRR 1 mol B AG:.
B0 Zn(s)—=Zn'" (apt+ )+2e”
EMR  HgCl()+2e~—=2Hg(D+2C1 (aa-)
HEM RN Zn(s) +HgCl(s) In'™ (azit Y+ 2C1° Caq— )+ 2Hg(D

fE m=0, 005 mol + kg™ #) ZnCl: FFi
I=% %mﬂzﬁ=i{23 +1%) X0. 005=0. 0125 mol « kg™

2
lgy: =—Alz+ * z- WI=—0,509x|2| /0. 0125=—0, 1138
v+ =0. 7695
E=E‘+§Iﬂﬂmﬁ «at-  HF az =mzc, * 1+ =E +¥1ﬂ4 X m%nt‘.tz « 2 =1227V
B =1, 227 v—8:314X298, 1 005)3¢0. 7695)°

2 X 96500
=1, 22740, 196=1, 423 V
4H 2 mol B8F18% , N EME MR ZEEEX 1 mol it
AGa="—2zFE*=—2X96500X1. 423=—274, 64 k] » mol™".
21, T3 ) T 30 e 2 v b ) WLt TR, FR T A 298 K B i el sh 38
(1Pt|H:(g,200 kPa) |H" (ay+ ) | Hz (g, 100 kPa) | Pt;
(2)Pt|H: (»*) |HY (ay+,;=0.01) || H* (au+ ,.=0, 1) | H. (p®) | Pt;
(3)Pt|Cl: (g,100 kPa) |Cl™ (aq— ) |Cly (g, 200 kPa) | Pt;
(DPt|CL(2*)|CI” (ag-,1=0.1) || CI” (aa—.: =0.01) |CL (p*) | Pt;
(5)Zn(s) | Zn** (az2+,, =0, 004) || Zn®* (azi+ »=0.02) |Zn(s);
(6)Pb(s) | PbSO, (s) | SO~ (a; =0. 01) || SOF~ (a; =0. 001) | PbSO, (s) | Pb(s).
8- ol 22 vl il O 2 ) ) 25 S L ) el b e B A
e, R b e S 5
E*=0
(D’ H. (200 kPa)—=2H" (ay+ ) +2e”
IE#® 2HT (ayt )42~ —H, (1000 kPa)
Bi/RM H.:(200 kPa)=—H, (100 kPa)

KT, PRl  paawges 1.
ZF D o L0 | ZMHE500 In - =0. 0089 V.

o
{Ejﬂiﬁ Hz{ﬁ‘}—""‘ZH_r (ﬂ1)+2i‘:—_
IE® 2H" (a;)+2e —H,(p*)
BMMEN 2H' (a)=——2H" (q)

. BT sais® B ETENEGE
AN 06500 2 |

(HEH 2CI (a1 )—=>Cl: (100 kPa) +2¢~
IEth Cl(200 kPa) +2e~—2Cl™ (a;)

E=

n(%f:n. 0591 V.



BN  Cl(200 kPa)==Cl, (100 kPa)

o o RT Pl - Bag. 1
E EFinPnz = mln-z——ﬂ.ﬁﬂﬁﬁ V.

WA’ 2C1 (a))—=Cl (p*)+2e"
IEHE CL(p*)+2e—2C1 (a;)
BMEN 2C1° (a;)==—=2Cl" (a;)

__RT, ,a:,%_ 8. 314 0,01
E -F ln(ﬂl ) = -‘-—-——gﬁﬁmxﬂﬂﬁ lnﬂ—ﬂ. 0591,
(S)M/  Zn(s)—=7Zn*" (aq, )+ 2™
E#® Zn*" (a2)+2e—Zn(s)
BN Zn* (a;)—Zn*" (a;)
__RT, a_ _8314X298, 0.004 _
B 3% 96500 M 0.0z 00207 V.

()T’ Pb(s)+S0.* (a1 )—=PbSO, (s)+2e”
IE#H PbSO, (s)+2¢”—Pb(s)+50% (az)
MR SO (ai) =505 (az)

S . 1§ ____=—208X8, 314, 0.00]
E=—"Fln(a:/a)=——735"gee00 "5 01

22, 298 Kt 5 PR,
Ag(s) | AgCl(s) | KCIC0. 5 mol « kg™?) || KCI(0, 05 mol » kg™ ) | AgCl(s) | Ag(s)
EL 2R i 9 0 s 3h 35 24 0. 0536 VL, 7E 0. 5 mol « kg™ i) KCI M . v« (A S5 0. 649 01 0. 812, 3}
® ClI” i B,
Rk AR Ag(s)+Cl (my ) —=AgCl(s) +e
IEH  AgClis)+e —=Ag(s)+Cl™ (m;)
B ClI™ (m )—=Cl" (my)

=(, 0296 V.

B R R E TR
BB AN E SHERBEZH
__RT, a__ B.S14X208. 0,050,812 _
E=—%Fg 96500 M 0.5x0.640  0- 03336 V
E =E—E. = (0. 0536—0, 05336)=0, 00024 V
B s A A
E=(t: —t }iig Biidaty ity Yot~ 02 )zﬂg InCas /as ) =0, 00024 V
#1181 =0, 41998,

. AR dEN B BT AG K
t+ RTInax+ /ax+ +t- RTlnag~ /ac— =—=zE;F
K B EEH ax —ax* i+ T FHAREEELTE B hENEL

agt =ag- =m Y+

agt =ag— =m-* }'i

i te 4o =148

Eemir, 4o Pl i),
=F

23. % P & L Rl AT Fom O
Pb(s) | PbSO; (s) | Hz SOs (m=1. 0 mol = kg™") | PbSOx (s) | PhSO, | Pb(s)



EHTE 0~60 CHREEA, . heh# E SREMXELN
E/V=1,917 37456, 1 X107%(z/'C)+1.08X1078(¢/C)*
7E 25°Cit, A 2 =2. 041 V, i35 e A R M H: SO, (m=1. 0 mol * kg D FHIEHEH T 7.
B-EERRERAN:
Pb(s) | PbSO, (s) | H2 SO, tm=1. 0) | PbSO; (s) | PbO: (s) | Pb(s)
fith SO (as— ) +Pb(s)—=PbSO; (s)+2e”
It PbO:(s)+4H" (au+ ) +S0, (ast~ ) +2e” —=PbSO, (5) +H, O(D)
M Pb(s)+PbO: (s)+4H" (ant ) +2S0F (asp— ) =2PbSO, (s)+2H. O(D

RT, 1

2F " (ant ) (asod~ )’
BEHERRM ant =7+ » mut =7+ + 2m
asE . -m{n‘i— =¥y_-*m

F=F—

ys =C(rr+ * Y= )3

_ e KT 1 2 i
E=E zFlnE}r+ T _m}af‘fr) (r-)=nrt
RT

E=E‘—Elnf}'s+ « 4m° » m)*

£ 298 K, E=1.9188 V
F— o 4.8: 314 X208

Inyl » 4m® + m=1.9188 V

96500
S _ 8.314X298
1.9188—2. 041= 96500 Ind ¥
Indyi =—4, 760

v+ =0, 129,

"24. 1€ 298 K 1 100 kPa B, iR et Pt| S, O .S OF WdnEi . B4

(1)1 mol Na; 5,0 « SH, OCs) i F AR K, A H;., =46, 735 k] » mol™';

(2)1 mol Na; 5 Os » SH:O(s)IF T A 17 B FiFMiP. A Hs.: =28, 786 kJ » mol ™ ;
(3] mol L) T HRA I BFHERP.A HLs=3.431 k] » mol 7 ;

(DPt|L(s) | I7 ¢t =0, 535 V;

(5)FHMIETE 298 K i b ol 18 SR 1

AR Se (5 SO8 I I (s)
Sa/(Je K™ e mol™) 33. 47 146. 0 105, 9 116, 7

W (D MEFRER N

Na:S; O; * 5H,O==2Na"+S,0§~ +5H;0 @
2Na:$; 05 + 5H,O+1; ==3I" +4Na* +S, 0§~ +10H,0 @
S ] @
Q—Q—20#W 2508 +L—=2I" +S,0i" @
ORIF B T8 2 |

115 74 L AR 4 AL P i

Pt|S;O,.SO0F i 17 || Pt
Al 2508 (aq)—=S. O (aq)+2e”



E L(s)+2e —=2I (aq)
HitRMN 2508 (ag)+1I(s)==21" (ag) + S Of (aq)
DM A-Ha(4)=AH(2)— A, HL(3)—24, H5 (D
=(28. 786—3. 431—2X46, 735)=—68, 115 kJ + mol™"
A A A S (4)= 287, =105. 9X2+146—33, 47X2—116. 7=174.16 J « mol ™! + K™

AGh(4)=A Hy(4)—TA Sh.(4)

=—§£8.115X10* —298X174, 16=—120, 01 kJ * mol™"

__AGL(4) _120.01X10° _
By P= - a65005c3  —0- 6218 V

E' =gl =& 0d~ s,0f"

S - s, 8- =g —E*=0.535—0. 6218=—0. 0868 V.

25, B A1 298 K B, L 2H: O(g)===2H, (g) +O: () B F-d # ¥ R 9. 7X107% 51 it H. O f# F0
#Sh 3200 Pa, 0K 298 K if TR F) B 0% E,

Pt|H: (p*) | H: SO, (0. 01 mol « kg™ ) |0 (p*) | Pt

(298 K B i -8 5 BOUR AR 48 B IR T Ao Bl (R HER Y. i TR R _E A s iR R OE A B 15 B V- A RE
B sh¥ E MW, Frein s Eit s E4|.)

MM 2H.(p*)—=4H" (au+ ) +de”

E# O (p*)+4H" (au+ ) t+4e —=2H. O(1)

MR 2H:(p°)+0: (p*)—2H; (D

o IR K o e

2H, O(g)=—=2H. () +O: (g)

Wit AR Rt RT .
ArGm (1)

2H, (p*) +0, (p*)
| 5Ga2)

2H, O(g, p*) AGu(5)

laGa@

2H. O(D) p*

I ]

Al (4)

EHED(E*PHEG} EHEGEI{!FHE{'I}

BeGa (1) = A6 (2) + 8 Gin (3) + A G (4) + A G (B)

= A G (2) + A G (3) +0+0
LG (2)=RTInkK,,
Pu,0
GI'I'I 3)=nRT1
8e G (3) n o
5+ A.Ga (1)=RTInK, +nRTln P’:f
=8, 314X 298In9. 7X 10~* +2X 8. 314 X 298In —220
' ' ' 101325
=—473. 58 kJ * mol™’
__AGs(1)_ _ —473.58_
< X ress i, 1 ¥,

26. i+ 298 K B F iR AL B ¥4 E.
Pb(s) | PbCl; (s) | HCI(0, 01 mol = kg ') || H; (10 kPa) | Pt(s)

E & ¢ (Pb*" |[Pb)=—0.126 V,iZi B T PbCl. (s) 787K =48 0% #4937 B 4 0. 039 mol + kg™ (] Debye



— Hiickel #% PR 220K & B A F 5 Bt W zh 3.
.Mtk Pb(s)+2Cl (ag— )—=PbCl; (s)+2¢”

IE®  2H" (aut )+2e—H: (pn,)

MMM Pb(s)+2H" (au+ )+2Cl" (ag— )===H: (pu, ) +PbClL: (s)
A — O R, TR iy o~ WEBBE,5 entt n A HRE.
Bt Pb(s) |Pb** (amet ) 1i CI™ (ag— ) | PbCly (s)+-Ph(s)

fith Pb(s)—Pb*" (amtt )+2e”

IEt PbCl:(s)+2e—Pb(s)+2Cl" (ag—)

HiRAE PbCl(s)=—=Pb’" (am:+ )+Cl™ (ag~ )

(1)

E=gha, imia— _ﬁb’*:m=£‘gIMHF+ . afy-
PbCl A HE K 0. 039 mol « kg™’
3 I=% Eu;muz%=-é—=mi22+lz}=2. 5 m=0, 0975 mol * kg~

lgys =—0.509X |z* « 2~ | T=—0, 509X 2 /0, 0975=—0. 3179
T+ =0, 481
ap’t =mpt+ * Y+oeaa- =Y- * Mo~

s E= gy, i “W*’nglnh s mptt o (y-)" e miy-

T+ -=Th

.'.E=§glnﬁm : 4mz=¥1nfﬁ. 481)" « 0, 039° « 4=—0, 1353 V

@iy, | = E+ghtt im=—0. 1353+(—0. 126) =—0. 2613 V
e Tt S I (1) Y e il oL 31 4 08

i [ a
E=gi* 11, = @hat, imic~ “fp lﬂﬂﬁ4 :&Ha_

RIFFITR L 0. 01 mol « kg™' #) HC B FRRBEN 7+

1=% Smuzh=m=0.01 mol + kg’

lgy: =—0.509|z" « =~ WI=—0. 509X /0, 01=—0. 0509
i

10 kPa

s  8.314X298, 101, 325 kPa
E'=git in, —¢ha,imia™ ~ 5596500 1 (0. 012 (0. 01)2

=0—(—0. 2613)—0. 2067=0, 0546 V.

27. A 10 T e

Cu(s) | Culez (0. 1 mol = kg™') | AgAc(s) | Ag(s)
EL 401 298 K i iZe i e i F(298 K) =0, 372 ViR % 308 K i, E(308 K) i, E(308 K)=0. 374 V,
sl E BRI LR HI5T/. A 298 K i}, ¢* (Ag" | Ag)=0. 799 V,¢# (Cu*™ |Cu)=0. 337 V.

(1) ) e 48 = i e, il 52 i

(2) S b el 0 b il 2 mol L FAYMLFTEEAT SRR R A Go s A He Bl ASas

(3)RBERRHR AgAc(s) MM KL GRISHEREFHR 1 ).

M (DEh Ml Culs)—=Cu®* (actt )+2e

EH 2AgAc(s)+2e —=2Ag(s)+2Ac (aa— )

HMMEMN Cul(s)+2AgAc(s)=—Cu®*" (ac2*+ ) +2Ag(s) +2Ac (aa— ).




(2) H 3B R FE X5 4k

IE\ _ E(308)—E(298)
aT), 308— 298

£ 298 KBl AG.=—2FE=—2X96500X (0. 372)=—71. 796 k] * mol™

=0.002 V+ K™!

— -.] _—
(BT) 2X96500X0.0002=38.6 ]« K~! « mo|™!

AHa=AG.+T+* AS.=—60.29k] -
E® = glgactning — gt |cu

Phaacinnrg = E* T g2+ D
E=E—¥ln{wm*+ .« i~}

=
E‘=E+§glna{:u=+ (2

ORADE  ghoreine=E+ kInCaca+ + ahe )+ethtt o

i 8. 314 X298
=, 372+ 5% 96500 In0. 1 »

(3 ER AgAc(s)F R BEMmnT.
Ag(s) | AgNO, (ag) | AgAc(s) | Ag(s)
il Ag(s)—=Ag* (ant )+ Ac (ap-)
IER  AgAc(s)te —=Ag(s)+Ac (as—)
MR AgAc(s)=—=Ag" (ar+ )+ Ac (as—)
E* =ghercing — ghet 14

=0. 638—0., 799=0. 161 V

zFE® _ —0.161X96500 _
KT & 54208

K,=1.89xX1073,

28. C01 298 KB, itk Hed' (ang* ) | Hg(D) Byb7 e ey R s $8 0. 789 V, He SO, () 935 i L
Ko =8.2X1077 iRtk SO~ | Hg. SO, (s) | He(D AYfRMER 3 o,

Wit He(D |Hegt' (@) || SOF™ (a2) | Hg: SO, () | Hg(D

fith 2Hg(D—Hg" (a))+2¢”

E#®  Hg SO0, (s)+2e"— S0 (a.)+2Hg(D)

WM Hg. SO, (s)=—Hg" (a,)+S0¢ (a;)

RTInK3, _ 8. 314 X 298In8. e
zF 96500.< 2

E‘:ﬁﬁ!mﬂm'ﬂﬁ_ —ghZt ng="—"0,180 V
P, 50, 1ngisof~ = —0. 180+0. 789=0, 609 V.
29. 298 K i, BTGB A M, s Bh 34005 F 51 5 40 4 R 1. BER B 1 %ﬂﬁﬁ‘?ﬁﬂ'ﬁ]ﬂ-ﬂfﬁ

ReEHA AR,
(1) Ag(s)+Fe'" (apat )=Ag" (ap;+ ) +Fe* (ap2+ ) F-H R,

(2)Hg:Cls (s) ROPRHETS BEFLIE 3 Ko, ;
(3)HBr(0. 01 mol » kg " )IFHMMNE FEHEEER v ;
(4) Ag: O(s) B9 4 i 18 B ;

(0. 2)* 40, 337=0. 638 V.

6. 271

InK,, =

0.180 V

P=




(5)H: O p b e /R 4= i, Gibbs H HRE
(6) 55/ HA % 55 W ¥
M (DR Ag(s) | Agt (a1) || Fe™ (a2) s Fe** (as) | Pt

E“:#E:EH iFet+ _'F'ﬁ-s" IAg =f—1:‘_r[nf{*.

(2)iFitdfA Hg(D|Hg (a) || CI” (a2) | Hg:Cl: (s) | Hg(D

RT
E® = ghig,cn, 1g o™ —hgt e = InKep.

()TN PtlH: (p°) | HBr(m) | AgBr(s) | Ag(s)
EWRRY 5 He(p)+AgBr(s)——H" (@) +Br (a)+Ag(s)

RT]n didz
F (pwy /97
(OB PtiO:(po,) |OH™ (a;) | Ag:OCs) | Ag(s)

MMRR  AgO()——2Ag(s)+0: (po,)

E* = ghg,01agi0n™ ¢y 10H™
BRI (GE/aT), MRS

—zF
ASu=pT(AE/AT),

AHR (298 K)=AGh (298 K)+TA, 5, (298 k)

% AHL 5 AS AER BT AR
HAG(T)=AH%(298 K)—T + A, S, (298 K)=0

Kihh T {d.
(Gt Pe|H: (%) [H" (@) [0 (%) | Pt

RMRE H () +5 0 () =H, 00D

ANGE(H: O, D =A.Go=—2=zFE".
(&)t Pt/H. (»*) |HAGm) A~ (ma—),Cl™ (a) | AgCl(s) + Ag(s)

o, 3 5 AECHS)—}—"%—HE{ p*)=—Ag(s)+H" (aut )+CI™ (a1)

E=EFE—

=E—Eglnﬁ m*,

E=p—Rlin 9"t 4 gy E @IS aw BT
(pu, /p°)
dy™T =my™
FRAE HA e 8
HA—H"+A"
_£={} MHA 0 ma-
K@ mua—mut mat ma +met WIEEREIIN 1
O L X (ma— +mut )
QA MHA — M

*30. 298 Ko, i et s sh ¥ E 5 HBr #BERY 6 R INFF s -
Pt|H; (p°) | HBr(m) | AgBr(s) | Ag(s)



m/(mol » kg™!) 0.01 0. 02 0. 05 0. 10
E/V 0, 3127 0. 2786 h 0. 2340 0. 2005

HitH.
(1)Ea4% Br (ap— )| AgBr(s) | Ag(s) ItRER B $ ¢,
(2)0.1 mol « kg 'Y HBr B AR F R EiEHE R & 7=

R (1) itk %Hﬂp-}—r@*{m)ﬂ—

iF# AgBr(s)+e —Ag(s)+Br (as)
MR H: (p)+AgBr(s—Ag(9)+H" (a)+Br (ar)

E = kgl Ag| B TenT _’%.Ilﬂfm *az)

= gt AglB —glnfi m’
I-ET1=_"A!£+ ¥ 3 |ﬁ:1=-é—§m52%=m

lgys =—AvVm

S E=ghgriagn— — E%I“n}'j- + lnm)

B4 E+E8L 1010775 2 o {5 . (PRRE)

BEEBD A hapelagin— BYIH, 29704 0. 0728 V.
(DIEEBE—HERB A _LXWIE lgy. =—0. 0795, Bl v+ =0. 833,
* 31 @k Pt|H: (p0) |HCIGn) | Ha () | P o A S MM KPRE S BA pVa =RT+ep, AP «=1.
48x107° m® » mol™' , H 5B . EHh K. YHASMES pr=2 000 kPa, p. =100 kPa B,
(1)5 H e 48 S 7 e 3l B2 6 5
()i b rE 298 K B Ay sh#;
(3) 2460 P fC e ), R ARG BB A
M. (DM H.(py)—2H (a ) +2e
FH 2H' (@) +2e —=H: (p2).
BN H:(p)=——H:(p2).

Be G

(2)E=—="%

8 aG. =] Vap=[" (F+a)dp

=RTIn(p:/pr)+alpa— 1)

2000
100

=7422, 14+0. 02812=7422,17 ] * mol™

=8§. 314 X 298In +1, 48 X107°(2000—100) kPa

__AGa_ _ T422.17 _
E=—=F =" 2x96500 038 V.

(DA S,.==zF(3E/3aT),



E-:_&,sz_Rﬂn{pz;’p] )tal(p:— 1)
zF zF

{HE‘IET’},,:—;R-P—.ln{pzfp])

B Sn=2zF(3E/3T),=—RIn(p:/p.)=24.91 ] * K™ * mol™!
Q =T+ AS,=298x24, 91
=7422.14 ] » mol™' >0

B e, e ] 36 i e OO 2,

32. 7€ 298 K i, i Pt(s) | Ha (p°) | HIGm) | Aul(s) | Au(s), E4124 HI 3B m=1.0X10™* mol -
kg "B, E=0.97 V; 2§ m=3.0 mol » kg B, E=0. 41 V; itk Au" | Au(s) BUtRMERBE LN ¢ (Au™ |
Auw)=1. 68 V. i#R.

(DHI AR 3.0 mol « kg ™' Bf @ F B FIEREHEF v+ 5

(2) Aul(s) B9 76 BEBUS 3 Ks,.

W (DI 5 H: (pD)—H' (a)+e

IE#H  Aul(s)t+e —=Auls)+1 (az)

o1 3t 5 7 %Hzfﬁ')+ﬂulis)—ﬂu{5J+H+(m}—l—l‘{a;]

L om=10X107"* mol « kg B, —HriEEH
lgy: =—0.509|z" « z~ NT=—0, 509 /1X10"*=—0, 00509

M5 2 HEBRSR tH m=3. 0 mol « kg™ BF Y v WL A

E=—-Ripea o)
zF

=E’*§In{1’r * m)*

L m=1.0xX10"* mol » kg~ ' &},

== ez an 2X8. 314298 .
E=E, — 5 In(1X107)?=0, 97 eg Il X10™

m=3. 0 mol * kg™ B}

=0.497 V

N J
2X8. 314 }{2981

96500

_2X8, 314 X298
96500

0.41 V=0.497 V—

n(3.0+ y:)

—0. 087=

]Il{ Y+ * 3)

vs =1, 814,

(235 Aul #978 EREITEBIT
Au(s) | Au* Ca;) |17 (a; )| Aul(s) | Auls)
fitk Au(s)—Aut (g} +e

E#® Aul(s)+e =——Au(s)+1 (a:)
BEN Aul(s)—Au (a)+]1 (a2)

E* =gl addiae — ot 1ha



=, 497—1.68=—1,183 V

_zEF_ —1,183X96500 _
RT ~  8.314X298

K2 =9.749X107%,

33. e Heg(D | FERRIER (my ) HNO; (m) || FHRR TR (i ), HNO; Ga) | Hg (D, B33 7 HNO; f9 7
FEX m=0.1 mol « kg™'. 7€ 291 K B , HEH:F mz /o =10 B T, Ogg (BE) IR B 4T T — R )W
FE » KA B E iR 0. 029 V. BURME X SRR E R FEFB P 2L HE ™ if2 He' BAfFE.

W R LA He™ T 2Fr 78 . W0 e itk B2 N i

fith Hg(D—Hg" (my)+e

iIFt8 Hg" (m:)+e —Hg(D

BiREN Hg™ (m)—Hg" (m)

RT, a1 RT, m;_
zF]ncxng]nml 0, 0578 V

#U Het" BAFE
MR AR Hg" (m)=—Hg" (m)
_RT, ELHEIM my_ 1
2F " a: 2F "m 2
] WLiEFKLEL Het™ MIEfEfE.
34, 298 K B#iE TR d Ay R sh
BB R | pH 2R phig i | A H R i i
R R MR pH=4. 00 B, A9 s M A LB #4000, 1120 V. FA B —E rpiF BN B sh#,18 E=
0.3865 V. fURZEMIFR A pH. Hi s A pH=2, 50 MR spIF et it R s sh# E,
W :ou =g —0. 05915 X pH

—46. 077

InK®,

Ey=—

E, =@ PE.a

E:=¢us —on.:

Eg ‘_E‘] =(), DEQIE(FHE _pH1:'
_ 0, 3865—0.112 i

pH=2, 5 i}

E =E,+0.05915X (2. 5—4,0)
=0. 11240. 05915X (2, 5—4, 0)
=0. 0233 V.
35. R sh %0 E T M B % 3. 7E 298 K i S HERan el
Pt|H: (p°) [HAGm; ), NaA(m; ) ,NaCl(m; ) | AgCI(s) | Ag(s)
HeP HA IR TH . NaA T RS, SRR T -

my /(mol « kg™!) my /(mol »« kg™ ') ms/(mol » kg™") E/V
0. 007 17 0. 006 87 0, 007 06 0. 633 87
0.012 73 0.012 20 0. 012 54 0. 619 22
0. 015 15 0.014 53 0.014 93 0. 615 01




RN HA=—=H" +A M@ K. 5 EE TR L
Wi B He(p)—H" (aw ) e

EfR  AgCl(s)+e *—*A;g(s}-l-fll" (aa—)

R, il S i Agcl{s::Jr—é- H, (p°)=—Ag(s)+H" (ay* )+Cl™ (aa~)

E=E‘—f—;1n&1n+ % o=

__zF(E*—E)

Inay+ = RT — lnaa—

__ 96500 (0. 2224—0. 6339) _

L= 8 314 % 298 InQ, 0076
AT = 1. 553 X lﬂ*i
HA=—H"+A"
Hi& o 0 1z
- iy my —mu* myt  ma T my
+ - -

Ka="1"—"A— s i Po7Rs . 1% BE RBGEMLN 1.

dHA

Ka = 1:553X107° X (0. 00687+1. 553 X10~°)
0.00717—1. 553 X10°

=1, 472X107¢
A A BAEE R B BE A W Ka=1. 48 X107,
36. 298 K i, T A et frd S0 06 5048 1 3 B s
Pt| Hz (#°) | BaCOH); (0. 005 00 mol *» kg™ ),BaCl; (m) | AgCl(s) | Ag(s)

m/(mol + kg™') 0. 005 00 0.011 66 0.018 33 0. 028 33

E/V 1. 049 83 1. 027 83 1. 015 97 1. 004 44

K 298 K Bfkpy B F A8 Ko @S ERFH R L
PRIk %Hzfﬁl'i—*H‘{ar}-i-e‘
it AgCl(s)+e —=Ag(s)+Cl™ (ae— )

BMRR 5 H, (p*)+AgCl(8)=—=Ag() +H* (ay ) +Cl” (aa-)

E=E—gln{a“' cac~ )y HBHP ant * aon- =K.
. E=E‘—'}}T]n K. ¢ aa-
AoH—

B K.(1)=1,0X10~"

(Al B A o K {8 BUF- 9 H K. =1. 03X 107",

.28 K. HFH AT Hik.

(1) Ag(s) | AgCl(s) | HCl Z.BEHBH (my) | He (p°)Pt| Ha (p*) | HCl Z B (m2) | AgCl(s) | Ag(s)
(2)Ag(s) | AgCl(s) | HCl ZBEE# (my ) | HC ZBEE M (m:) | AgCl(s) | Ag(s)

E 8 HCl ZBE5s i A BE 53 5 h ey =8. 238 <1072 mol » kg™ vm; =8. 224 X107° mol » kg™, Fi L itk



1 B4 5k E, =0. 082 V,E,=0.0577 V.

itk

(DEMFR HCI E‘J&Hiﬁﬁ*ﬁd‘?ﬂﬁlﬁﬁ?ﬁﬁtﬂfﬁ Y1/ Y125

(2)H" £ HCl ZBOHER P B8 0 5

(DH"MCI HERBEE TE/RESEAT(HOA AT HRME. B4 A7 (HCD=8. 38X107%S -
m° *» mol !,

R (DA BB

RR#E% H (a)+Cl" (a:)—=H" (a;)+Cl (ap)

F.'=—RT1 a * a:

n
=F " a * a;

ay * as '_—'[",I"a_:m:’z

. =—ﬂln(m)=ﬂ. 0822 V

- o +
Y+ 8. 224X107%\* _ _ 0.0822X96500
B In( S =¥ g 23810~ ) 8. 314 X 298
Ys /v =2.021.

(BB Agls)+Cl Gm )—=AgCl(s)+e
F#H AgClis)+e —=Ag(s)+Cl” (m)
HMEN ClI™ (5 )y===Cl" (m;)

T - = , I — RT Tl'rmz
KMBEIF Ex=E +E 2t+7% ]ﬂ(Hm] )

8. 314 X 298 8. 224 X107
96500 M2 02X g5 10-2"

=5,77X1072 V—21+
=5 TTX107*V
t+ =0, 702,
(34 AZ (HCD =2 (H*)
A= (H* )=0, 702X 8, 38 X107*=5, 882X107*S *» m® * mol ™"
- AZ(HCD=2(Cl") Hpt=1—¢
AZ(Cl7)=(1—0.702) X8.38X1073S+ m® » mol™'=2,497X107°S » m* *» mol™’.
38. B4 298 K B 100 kPa B, C(R8) MPRAERE R IAREIE N A HL = —2393. 5 K] » mol™'. 0¥ C(f
) BB B R & HE LR R
C(HB.s) [ IFBELY| 0.(g) | M(s)
) e B %) ) PR Ry AR e L LB 1k T AR R T R P i A R R TR DR IR U . AR — e A
T2 BARATFZAR E R A  Bh B S e By SR A M R R RN

i CihaE,s) CO: (g) O, (g)
Se /(] « K''mol™) 5. 74 213,74 205. 14

WAl Cls)+2007 —CO(po, ) +de™
g O (po, )+dem—20F
BREMRE Cs)+0: (po, )===CO: (p, )



AHen=A.He=—393. 15 k] » mol™
ASE =85 (CO)—S (C(HBH—52 (D, 2)
=213, 74—5.74—205,14=2.86 ] * mol™! « K™!
7E 298 K, A G, =AHn—T+ A S, =(—393, 5X10°—298X 2, 86)] » mol™' =—394, 35 k] * mol™"

&G _ 394, 35X 10°
zF 96500 X 4

39, 7E 298 K i, PR A s E=0, 1519 V,
Ag(s) | Agl(s) |HI(a=1) |H:(p") | Pt

=

=1,022 V,

- 20T 51 00 SR A o TR R A AR

il i Agl(s) Ag* I
AcHy (kJ » mol™) —61. 84 105. 58 —55. 94
oK

(D S a4 1 mol B FRYE AT EEY . i Q. W. (BEAKTH) . Wi (L Th) Fiei b R i AU
AcHo s &S s 8 A » 1 AGr IHE R Z 7

(2) G SR Lk vt B, ANVl 20 DU A 2 TR R A9 U B i 45 o 3R 70 ik SUh /07

M- (LM Ag(s)+1 (ar )—=Agl(s)+e

EMf H' (an ) e —> 5 Ha (pu,)

MR Ag(s)+1 (ar )+H" (it )—Agl(s)+ H: (pn,)

AT Imol B F A H.=AGL+AS,* T

A HR = A Ha (Agl(s))—AHR (Ag)— A HR (17 ) — A HL (HY)
=—61. 84+55.94=—5.9 kJ * mol™

AGh=—2FE*=—2zFE=—96500X (0. 1519)=—14, 66 k] * mol™'

Ha—AGy

_ A

=29.4 ]+ mol™! « K™

1
2

Wi =2zEF=96500X0, 1519=14. 66 kJ » mol™"

W.=p+ AV=X.RT=1.24 kJ * mol™

Qr=T * A, S, =298X29, 4=8. 76 kJ *+ mol™

DAL =W =W.+W;=14. 66+1. 24=—15, 9 k] * mol™".

(2) W M B, 22 A R R BN, 4k R RS 5 ] a4 o AR [,

BRERE A HLAGH A SS AU, A AL BIRAE

AT W, A B W =0CR i)

Q=AH.=—5.9 k] » mol™",

40. B RBIK AR FEUA 3 KS 78 293 K 1 303 K B84 K5 (293 K)=0. 67 X104, K% (303 K)=1.
4551071, 53K ;

(1)7E 298 K FtrME FE f1 6, PRI HY (aq) +OH™ (ag)=——=H,O(D# A H2 #1 A S, B9{8 (7
AHL HREMRRALLZEE.

AU =AH,—2WRT=—5.9——= X8.314X298X10*=—7, 14 k] * mol™!



(2298 &, OH™ BbREEE /R4 B Gibss B HifE MG B9E. OB T R M A bR A d Bh 38 =0, 927
V;
Pt|H: (p*) |KOH(aq) | HgO(s) | Hg(D

FFE B R Hgfl)-i——é—()g (g, p*)==HgO(s) ) A, G (298 K)=—58.5 k] » mol™".

B (DHO()=—=H" (ay* )+0OH (agy— ) -
K.=au* * aou

Ko(Ty) _AHa,1 1
KT R \h )

 L45X10°4 _AH., 1 __ 1
0.67X10 " 8.314(293 K 303 K)

A H. =56, 99 k] » mol™!

. 1
A.GR (293 KD RTiIn KT

=79, 62 kJ * mol™"
A.Ga (303 K)=—80, 27 k] + mol™!
G2 (298 K) =1 [A,G3 (303 K)+AG3(293 K)

=—79,95 kJ * mol!
oo =2eHE &G 77 06 k] + mol~,
(2) LI i HeO(s) + Ha () = Hg (D) +H, O(1)
XEH  Hg(D+5 0, (p)—HgO(s)

HO(D=—H"* (as* )+OH" (ao-)

=A@ He (p)+5 0 (po)—H" (a+ )+OH™ (au-)

A G () =0GL(OH™ ) =AGL (1D +AGL(2)+AGn (3)
=—2X0. 927 X 96500—58, 5 X 10* —79, 95 X 10*
=—317. 36 kJ » mol™".

® 6 @ e




