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1.C HBE=REEHIERE, SR ETH G CHRAL, G
fest it

EEME / 7@

iR AR HIE FAR & B3t
Zn BB} BH#R In* +2e” 7n
MnOOH+OH -e” MnO,+H,0
MnO, 84K | BHR
ZnMn,0,-2e” 2Mn0, +Zn**
pd=ziny
FiR R E AR S B2
Zn B Atk Zn-2e ==7n""
MnO,+e +H,0 MnOOH+OH"™
MnO, 8B4k | T4
2MnO,+2e” +Zn>* 7ZnMn, 0,

G
(FRAT) R it Zn™ @R S BB, A 1R, FEM, 224 R
R ZnMn,0, ==2Mn0,+Zn,B $§1% ; J BH, EAR KR KHE MnO,+
e +H,0 =—=MnOOH+OH", C IF#; B B &, Zn B G E R D
0.65 g( B} 0.01 mol) , BEEHEIT 0. 02 mol e, &} MnO, B4R
TF7E MnO, +e” + H,0 ==MnOOH + OH™ _ 2MnO, + 2¢” +Zn’'=—
ZnMn, 0, T4~ 3 4 &R, AT L MnO, 8348 4 B #9 MnOOH /)y F
0. 020 mol,D £5i%,
2.C ZEE WO TR A S

BEDN / OBKA LEERETEEH THEZRE
RSP, MERBEERBEESSF, WER A HHAR, B
% B AIEMR; QR K B R ERBAMN 0, BRI BF4M
H,0, Bk Vh 0,+4H" +4e ==2H,0; @ L B E 7E 1 1k
RARBFAEM CO,, BRRFTHA CH,CO0™ +2H,0-8e”
2€0, T +7H",

(#BA7] B4R B 29 IEAR, AR 885t R IEARIBA R O, BRI BF 4 )
H,0," S a” HES,A B8, BIR A 5Kk, CBEAERRK
EBFEM CO,, BRKRKE A A CH,CO0 +2H,0 - 8e”
200, 1 +7H" B [E#; Bk A FHEHERETBHE, FEELER
BAZSH, oM RES~EFNENE, AT DUE KB RRE,C
HiR; IERR VT 0,+4H +4e” 2H,0, 35 1 mol 0, F},718
£l 4 mol 87, AR BRI ITEHARK 1 mol CO,, FEFRAEIR
RTHETR S 22.4 L,D IE %,
3.C BB > RBRHY T RER HH
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EEME / wea

-

iR BRAIE FEAR R R
ath(IEMRETEE) AL Li, Si—xe ==Si+«Li"

Li,_ CoO, + «xLi" + xe

b 4% ( LiCoO, & fZ) ER

LiCoO,

FERA

2R3 FRARFIE AR & R
atk(EREEHRER) Rtk xLi'+xe +8i ==Li Si

LiCoO,-xe =—=1.,_,Co0,+

b #% (LiCoO, &) BE#R
xLi*

-
(BBAR ) LB B a AR5 TR, A $51% ; B3 F 2Li+2H,0 ==2LiOH+
H, T, SIS ENE c PREB K, MWARTH Li,S0, Ak, —&E
BTt MBS ASEEARREBRA,B HIR;
BT b R A B, Bk R KR A LiCoO, —xe” ==Li,_,Co0, +
xLi", C IE#, MU AT, b AR EAR, BARR A L, CoO, +aLi" +
xe ==LiCo0, , N HSP BEEHIEIL 0. 5 mol BFHf, 7 0.5 mol
BB FHEBFHRALER, Db & LiCoO, SERFTEIEAN 0. 5 molx
7 g+ mol ' =3.5¢,D iR,

4.C ZBE& -HA @) T RE RS

EERE
p
[FEmee]
e
LEBR HEBR
AL Aok
H,—> A 15oolntLL4 o,
Ak s |10, :
K,SO 8% || 2 I
H,+20H - )y 20" +2e”
e — ; =—H, 1
2HO  m / N
ik TEERRPK,S0,4 A%
. WERER AR
MAERED g
N J

(BT BESERTHM,Em 2B FRE, R BABEFR
s, A IE#, ARSI TA H,+20H —2¢ —=2H,0, FR R
A 2H +2e” H, T, BERRNBENTEBHARNA
OH +H'==H,0,B IE#; RBhNAE BN R T KL E] 100%,
FrAAE AL 1 mol H, O B, BRTE, AP AN S S8 H UV E ST R B &8
R, C iR BIRM DEFEAOERR T 2.24 LH, i, B8
F 0.2 mol, 5 0.2 mol K*.0. 1 mol SO} %% % rhja =, Bl K,S0,
YIBHEIEM 0. 1 mol, BB B AR L, W K,S0, /& B IR &
#A00.2 mol « L7, # K,S0, ARAIREZE 4 0.3 mol - L', D

1E#,
D=

1.BD Z#H >R R E
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BEDN / EB AR BEE, MRRERURE, A
AR, SRR SR B,H,+140H - 12¢”==2B0, +10H,0; N
WENY IS L TR R, N %8 AR, B R FH A

(0] OH
o_ | HO
: (o
XYL Y

o MR

\ P +4H" +4e ——
~

NN l 0 w OH
fEARiEAY H,0 #2880 H AN OH ™, H iBidf% b @ IEAR N, i
b PHE AR O @ISR a @ itk M, IR a AREF
THfE,

(MM R A B R R4 BHe+140H - 12" ==2B0, +
10H,0, A TE#3; M #4 athk, N 4R 4 IEAR, BIRMNER R @ 1k,
NS BHRERBE, Bk B3 M<N,B 12, WAR L HH H,0
@B H OH ,H'#5 N #&,0H #ZE M 1%, BRI\ M R E
WEN, THEERFEEHF H,0 1 NaOH, C IF#; 1R IE
N #REI BB R T A0, SIEL 1 mol B2 —EY K4 14t 7 4 mol
BF, M7 4 mol OH B H a,D HHiR,

A BB A RN AR B 5

BED / Da @R % & FWRR: Cu—2e +4NH, =—
[Cu(NH,),]*,a @& A AR @b Bk E 4 FEE KN R
Cu™ +2¢"==Cu,b B} Fko OBEF. ARK LR T
a7, B3t R R Cu® +4NH, ==[ Cu(NH,), 1>,

(BT ) ER BB F I ERZE, A8 FRMEAHE T
AR, a BARRRAEMK Cu” @ b BIRERR), B a BIRE
i NH, ZE%E Cu™ , B a BARE P Cu” RWORD , AF F it
R IERHT, B F X EABRE 730, A $1%;a BARA
REBNAR, 80 FIEATHEEARIEBFREAURE
ERREREEE T, BRRNRA A Cu-2e +4NH, —
[Cu(NH,),]*,B IE#; B H B A KRN A Cu” +
4NH, ==[ Cu(NH;),]*,C F#, ZEBNRBHEE, TUE
ERBEFHTEDR, B a BRERAHRIADBERESR
=, REAFARES,D Ef,.
AR 14.4
EBA RV LRENG LA
(BRAT) R T, REFAR” L HEE-CO,, REERHRN,
" REPER” B R B AR, " & AR £ 0,—»H,0, %%
RS, W Sr s AR o TEAR, B IREFAR " (VBB R
Atk Ko " REMR MBRKR N A CH,0,+6H,0 -
24e” 6CO, T +24H" , & H 1.2 mol BBF, & 4 f% 0. 3 mol
CO,,FARA 1.2 mol H' BB FZHEERMUTE, HERE
1.2 molx1 g » mol™'+0. 3 molx44 g « mol™ =14. 4 g, %X 35
SR B K BRI T 14.4 ¢
D fERA RSN SRR S
(#BAT) AR T A, Cu, Se HFA IR K E MR ERM KL, 92
ESARAM R, ARIBIREE” TH, T Cu, Se BEIFE Se™ (Y

N | - N N
Eh 8xr6x—=4, WM AR T . WHRE T 7 4x(2-

)N REEAPEEF EEE T DDA ab, W ath=4x
(2-x) , AU EY P TRIEAWENMREFIA 0 T, 2a+b=4x
2,88 a=4x,A TF#; H Na,Se BIOEMT 1,8 HIRPALE
IS AHE G, B F#; T M B, ER Cu, Se BE|IBFE4E
WIRR R B 0 448, B R N4 Cu,o Se+2Na’ +2e”
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Na,Se+(2-x) Cu,C IE%4; TR NREEHELHS 1 mol BT RS, [H
AR 1 mol SHEE T, FTERI/ )N 23 g, FAARAE A 1 mol W5 R,
FiE2igm 23 g, MARTTB L ER 46 ¢,D 51,

$£27 B
Q@ =

1.D Z&ES -8 MRELSN BN XEE

ELERR
BA4R . 2HSO; +4H" +2¢ ==H,S,0,+2H,0
FR#% : SO, +2H,0-2e"

SOY +4H"

(R4 ) X AR, ARIBBERZEE SR TH,a thSBIREMNHAMR, A
E#; AR R RBAE HY BAR S R AE A HY, 3 MBR AR 8 Tl 7 32
B, BRI =R HABEEBRX TS, 5 580k N,B TE
W AERERBET M, PR BRSNS 2HS0; +4H" +26”
H,S,0,+2H,0,C TF#i;S0,—H,50,,1 mol SO, 5K jk %
2 mol B8F,NO—N,,1 mol NO &5 & 155 2 mol BF,RIFEE K
B HME, R &4 TR SO, 1 NO f9fRFREE S 1:1,D $#1R,

2.BD ZISE O MRILA S BME R XA
(#8AR) B TYERIRE R 40, Cu E84% A F 4R Cu™, 4| AL
KA, Cu B34 A ZPFEAR, A $51R ; Cu 84K B 2BAR, K £ X R
SR, BRSNS A Cu( EDA), ]> +2e” Cu+2EDA,B IF#%,
HERTER K Cu™ +2 (EDA) CO, — [ Cu (EDA), |* +
200, T, AR T, WZEREF 23R8 22.4 L( B 1 mol) CO,,
SEFE 0.5 mol Cu™, # Cu B4R A FRi8F /> 0. 5 mol x 64 g -
mol ™' =32 ¢, C 4R, BARTFE T, Cu B4R A JH5E Cu,Cu B4R B 4
A Cu, TE—EXRY 8] /5, VA #R R FH A AR o7 LI Cu MIFEERFI LD
o

3.B ZES - MAY ERAEX B TFHEATE

BEDT / HEETH, EMMEBRERTA284R E C
A CORBF, RERNREN, A EBRIEMEK, 58IR
IERABYE, B4R A fEBAR, TiO, #0 Si0, ZKFBF~4E B ith
L TiSi, AR & K= A Ti0,+Si0,+8e =—=TiSi+40"",

(FRAT) BT 41, AR ER PREFEETMRE, A2
AR BHAR, A EH; Bk A BB RN XA Ti0, +Si0, +
8e’==TiSi+40" ,B $#1% ; R/EPF LT M, LA R+, A 2%
%F IS 5R5,C IFHH; B#ithh AR el METm
FAtR ( B4Rk A) #%50,D i,
4.CD Z&ES B MR A

(RRAT) AR T 40, KB A A E AR X 3 - OH( B E) &L,
FIEH OH |, A $51R; A T A #E & Mg ( OH), < MgCO,,
CaCO;<Ca(OH),, 84 FN AR D 45 35 Y /R (K 2 £ A Mg (OH),
F1 CaCO, JUiE,B 1% BRI REP, aW EBk E H,0 £ 5% H, F0
OH ™, 848 & 2tk 2H,0+2¢"==20H +H, 1 ,C F#; C,H,0H

(%) —C0, ,ﬁﬁfc%m—%ﬁﬂ%ﬂw Hr, e AR RO T

13.44 L(R10.6 mol) CO,, B BT EAH 0. 6x(4+%) xN, =
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2.8N,,D 1IF#,
BT = rmam 2 A QR - OH A1 OH fotk
RAERAARBAMAN FETAERARLE QRN
Mg( OH) , 1 MeCO, .CaCO, 0 Ca (OH) , BREEMER, iR
WA HIA R SRR

D=2

1.BD Z#& & v iRy 5 f A5
[RAT) 1L 8B4k a £ CO,—CO, EARER L, MBI/ ETR a 2
FAth, SERMNAREE, A E#H, EHBR b NBERRNA A
2Br - 2¢ =——Br,, Br, 5 Pd & ¥ 4 p{ PdBr,, PdBr, 5 CO.

0
CH,0" R AR O N0 Br , oI Br (O7EIR, BB
SO R ﬁi/\PdX/$ v, LI Br (BN, B TR

, , U o BN T
Zx 7 B BHIR A gREP,E O e JEREAAE T4
Ve \Pl‘ 0//
J~207

0

&0 . 0 ,C F#, BE T4, 1 mol CH,OH 5

Tiﬁi/%/ f; BE T A, 1 mo 5
0

1 mol CO, ZEPBAMEF 2 mol BF /5,4 1 mol CO 5 2 mol

0]
CH,0", /5 PdBr, R R/ 4 FJ 1 mol /O\Pd)|\0/ SERIEE N

(0}
tml N zmpagiEe shemmsg 2 ml 27,0 #i,
O O

2.BC Z#&& ~w @R ey p A RARKIH

SEME /) Er: gt
SEMA B N,-NH,, R AR RS, 1ERR;
PEPE AR . 2 A FMRAL, TERTR,

2R kR R

LW B (BAMR) | N,+6CH,OH+6e"==2NH,+6CH,0"

PEVEEAR (BEAR) | 2H,0-4e'==0, T +4H’

(#8AF ) 1514 BB AR A BRAR, W a S5 BB AY TEAR, A SR 1Z B
TR, &R B A B, AR F RSB B FESFELENR
SH CH, 0, B & K4 N, + 6CH,0H + 6¢ 2NH, +
6CH,0™,B IE#; I B4R A% 0,, RI|BBLKBFTIE, ER
FREBEARSMERESNYRNEZ LN 2:3,C EH;
SEATARR N, ES F 4 1 mol NH, A, EBEEHi@iT 3 mol B
T RBERBFFIETHM, BHR E£EK 0. 75 mol 0, #1 3 mol
H, A REEARE 8, B 3 ml H B R F X HEE AN
1, 8 Na,S0, AR E R 0. 75 molx32 g » mol™ + 3 molx
lg- mol ' =27 g,D iR,
3.C ZBELH -EMREARN BB XEHHE

BEEDT / O R (Rt . BF @ B4R N B3, M

AT N L A N 3 5AR, AR P % AR
Q. B B R AR SRR E SRR, B4R B
5008, B4 A iR

(FRAT) B4R A AR, SR BIMAARARE, S5 8RN 48
LA EH; B A AR, BRIKRE KOH AR, B RERH
2H,0+2¢"==20H"+H, 1 , AR LR, pH 1BK, B IEH; iz
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RN T, B A £/ 6.72 L(BD 0.3 mol) H,, BEE BT
0.6mol BF,FBHB FRALERZEMKR: CO(NH,),+
60H -6 ==CO0, 1 +N, 1 +5H,0,1R{BEB LB FF T, £
A% 0.1 mol CO, 1 0. 1 mol N,, 75 i 4 iy S & (A TR 4
0.2 molx22.4 L+ mol ' =4.48 L, & A & EHTE R . 40H —-4e”
=0, T +2H,0, M#TH 0. 15 mol 0,,&FR K 3.36 L, 1 F

Bk B EERMAIREEN R EENZE, A =& MR
| X |

FIRER T 3.36 LF14.48 L 2 [8],C $51=.D 1[E#,

B EEE-RIRAG BT IR R BT
(RBAT ) 2 R EX A B REESI S KRR, £ AR T4,
Z B R GEHR B B Z | A AR, — AR A B R A AR
PR TAMBRERS, B a RE~ESEK Y, EULERK
2H,0+2¢ ==20H +H, T , W B a A F4%, B4% b L EEAE, N
R ITE8 B e N BB b BRFAR > EHR a, A
I R X 2R KIER WS E BB CaS0, BEEKIE
BFRE,AFTF CO, KA, B FEIR; 0P AN KX EANIEE
FRABIT B F A BE N ) X BB, F b o) A0 R R AR P
BB, C IEH,; SNERE PSR 2 mol BF A, RIBETS
1B, H A 1 mol Ca BT B 7 XH#RME,D T,

D mEA bR LA

E,%Ufﬁii Ob th &£ F R V. HCHO+20H -e”
HCOO +— H 1 +H,0, 4B,

@a F30 B4R, & A YR JE AT H, O e —%Hz + O,

(BT BN ETHEbIRRQERER, BhRERATRE
aff,A 9% B4R 1 mol HCHO #4424 HCOO™ A, F= 5l #E
2 mol OH, R F%5%% 1 mol BBF ,ARIBEBHTIE,H 1 mol OH &
03 Bﬂ%‘%&?ﬁeﬁﬁi&/\ﬁﬁ*&[i& SLBRIBFE 1 mol OH, i 88—
(a5 , BRAR X E o R, pH BN, B.C $51R X B R
%5 1 mol 7R, BEIWD [BARIS =4 0.5 mol H, , BN R4

1 mol Hy , 5 S 4R B A7 . 2H, 0 0K, 1 +0, 1,57 1 mol
3T, (LA 0.5 mol H,, A S B T, %05 0k 1,
B R BRI 2 5, D T,
CAD EES & > R RN R

BEESH / mEE T, M 2K, BHEEA K,S0, &
e, MBAMR R R0 2H,0-4e =—=4H"+0, 1 ;N 2, &
FRRA K,S0, 33, M AR & & = 2H,0+2¢”——20H +
H, 1, SRMNENEINSHEREKNLE, BN SRR
FE K, EATARR N, NH,CLZR S Cl @i a Em A
MIE R A E R , NH; 833 b B e AT BB E Ko

[ #BAT) B RE AT T 40, NH, CL3A & h Cl7 @i a fE 1| 2T
R ER,NH, @i b RE A MR M E K, a EERE T
THRRE b RS TR HE A B8, AR TM, [ 24
MER, T=EAMRREN,B $HI1R; £ 1 mol HC FF, 7B 1 mol C17 i@
it afE,51 mol H'FEZAY 1 mol HCI, B 1 mol NH; @3t b &, 5
1 mol OH™ A% NH, » H,0, ## 4h WAR AE £ 2 mol KAEES, C

iR, ST HEMAAREAELL, I 0 58 RN ERER
X, TRESMmAEMRE,D Ff,
.(1)H,=2e +20H"=—==2H,0

(2)CaCl, NaHCO,

(3)50% (4)b NH!-8e¢ +3H,0 =—=NO;+10H" 0.75
QIS > AR B0 iR AT AL F 89 AR £ 0T S
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BRSO FEEHE M, B a FESAET, B
{ a R L, MR b HEMR EAREREBTNERLLEE T

BHEFERES,BECEKENBRID, Bk c LHERBRIEEFE

B A MASMEIRE T, B ¢ AR, B d AR,
(#8A7) (1) B4R a I BRR A H,-2e”+20H ==2H,0,
(2)BEBACE CO,, | EREBEFEMNIEZLBIIRNERTF
FeRk CaCly,, 1 EF B b X4 K. 2H,0+2¢ +2C0, =
H, T +2HCO;, T = #1153 NaHCO,,
(3) BAR a AEFEARERL T H, 4FRA 560 mL, ) FIHIE 4
0.025 mol, 25 & BBR & NV o] M TS B F R BRI E 29 0. 05 mol;
AANEEBRI/EL0 8, NEBEEPEBETHNYRNEN

4 Ax600 s
=0.025 mol, N|i% 81 st 54} =4 8¢
1.60x107™" Cx6. 0x10* mol ™' mol , 3% 835th 5 14 5 82 %5

N 2 0. 025 mol
b BRI (LR Y 0.05 mol
(4) 8848 d HBHAR, G EIRIER, Bl S B4R b B, B
T NH;-8e +3H,0 ==NO;+10H"; B4} ¢ %4 K7 NO;+
10H" +8¢ =—=NH_ +3H,0_2NO; + 12H" + 106 ==N, 1 +6H,0,
A4 5 1 mol N, F 1 mol NH; %% 18 mol 87, [E K IHFE 3 mol
18 mol
NO;, MBS 4% d |4 A NOS VBN
M SEBRANFE 75 K A NO; B9 LAY &5 3 mol - 2. 25 mol =
0. 75 mol,
8.B fFfi& A A S e K R A2 B K P 4 NO;

x100% =50% o

=2.25 mol,

BT/ X pisf g 4 R RR R, 5 B4R, NO; #Lm
NH, 4% & & =4 NO; +6H,0+8e” NH, T +90H™;Z
FREER AL £ RIS, AT, B R A 2H,0-4e
0, 1 +4H", RAE T M. Na' 1@ X B2, B X BB MIRE
BE/E, EXRE Y B2, PFIEME kA HY

(BBAT)X BREMEAERRRR, 55MEB RN AREE, B
FZ etk Bsy, A 6, AAETHW . Na' BE X 2, B X 12
MEREAREE, BHRE Y B, AT KA H',NO; 2414t
A NH, AR & R = NO;+6H,0+8e” NH, T +90H™, M
BRRERT UG E, 585 8 ml BFEB, BIRIEANY BN
9 mol OH LR Z H?ﬁ/\%ﬁﬂ’] 8mol H' Z 1 mol, M Y IR HEY
B KROZ BSR4, B 1R .C E#,Z B8Rk =8 2H,0-
de”=—=0, T +4H" , Y 7 fEAEARERL T 22.4 L(ED 1 mol)
0, A, 221 FH 4 mol H &E LR F3Z#PE, D [EHo

E£3IT EENBHSHHIP
Q@ =t

1.B ZBEH 2BV T R RE 2BYRME Y
(#RAT) BRI P PR EARRIA 3% NaClBR, BIRER I,
g—ttli_' Fe J&3% , R4 B2 B0, Fe AR IEMR, BARR N A
2H'+2e"==H, T , R4 Fe*' , BUB MK EM B RS~ 4
BEETUE,ASBIR, R PS40 T TRASSSES, N5
KATEMR, NP HERN Fe,0, « xH,0,B IE# ; S A2 F 4
PR RPN IR E , 2B M bRk Pt B E T HERE
MRANEEE KE, C IR, BE T 28 BiMIEREZRPS
B, ek N EE BB AR, (ER B ABERmZERP, I
BEEBRER,D 5%,

2.B SEACEENBIRE G
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[ERHRE BR 24 ) A R e St R ER A AR A BR AR v, I 228
FI B B REREBRINNER A,
iR FAR &R B3
ERZMW . FAR 0,+2H,0+4e ==40H"
BRAEMW. fath Zn-2e =—=/n" (B AR N EE4R)
Bz &M Bk 2H,0+2¢"==MH, T +20H"
EZ AW HR 2H,0-4e ==4H"+0, 1

(#BAR) A 2 BN FER A B Bk, ARSI SE R, K
EBEFA SR INBRRSH, WEIERERZ BT,k
H,0 S8EF A4 XRER, 0, h T ERR LS BF,BIE
B MIF TN BN TR H AV E 1R BR A TR, PR
B, HEMNTAENE, BREREKETH, S NBEDBN
b= 1B, C 51 ; 24508 )3k I AR IR BT 0 A, 1t AR AR R B
BN IR T R B T T Fe-2e =—=Fe" 1% 4,
REESEHENSR, BIRARR SR HEHR AR AE
7, RIFE BT ERAWET,D HiR,

3.C HZBH -HRBN K
(84T ) & AR CuCl FYid R R AR R A Cu-e +CI7 CuCl,
FRR I 0,+4e +4H == 2H,0, K £ N ERE/E 1R, A £
12, Cu,0 3 T KBRS B EALAL Cu™ , o3k 4 il CuCl, B 518,
BTSSR MNMAEMHET, Cu, (OH),CO, 55 # 4 M Cul,
€0, . H,0,Cu0 B4 B Cu,0,C E#; 4 /A Cu, (OH),Cl 1
BEF AR 2Cu,0+0,+2H +2C1 +2H,0 = 2Cu, (OH),Cl,
D 8%,

A A EZBE LB BT 4B RS
(BT) EBEFAS RN B, EIG MRS 9N R C A, X
HRFBAMN, ENSFELANN RS BMIER, S EIREEN
A B IRBAE T, LR E X EREE R, mMERBN
fEAE HCL, = RAENMEEM,B Hix; B TS BAHENE: Zn>
Fe>Sn, Bk 64 S HAER , ka5 ER R /E 1k, £~ 2R
PER,CHR, BFEREGERAWENTEMUE KEEN 5
BRI IEARARE, (E B M I FEAR, £ 4 B R 2, D 1R,

5.D 2B SRR E N BEE
BEST /) SUHmREE— S EENGREE L,

SRR S IE R PR AR Bt & A R EE IR, Sk ER R
KEFURNEMRTEHRE F, BRR NN Fe-2e
Fe’ BBMEMBRE TR, RS EFTREI BT, X 4R
RNAEREERB T, BRKNRXA 0,+2H,0+4e
OH \ THEFS5E5EREFREERS SN T,
Fe(OH), X WEMAEEMK, ERUMHKB KR T 76 %
BI(b) , kBRI REENEZHEH RN 4Fe+nH,0+
30, = 2Fe,0, + nH,0,

(BAT) RO T M, Sk A EARAE TN R E R, A H
RORBEIDSGREENRKX, X4 k¥ 0,+2H,0+4e"=—= 40H , B
AR A EMETENXEINRES RS NXE, MR BE
ERERAF LXK, CHIR LM ZARSESE2L VA X,
HTREZ TESSERD, AFNEES 28R, DA K
B3
SRBIBETEREERBE T, 5THBFESRREE—RT
RN RAFEIRBERE,D T,
@ {&s

1.C ZBEL2BBIRNRE
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(RRAT) BB E TN, NELEREE R, BT EREETF, B
WE N K 0,+4e” +2H,0 ==40H , A TE#; R b X ANk
SEEFEE M, BIER R IBEERAIER, B IE4%,; Fe( OH),
BEABCRAEMN, ZEESEM AR FeO(OH) , R LT
2 H 4Fe( OH) ,+0, ==4Fe0 (OH) +2H,0,C $£1% . R A E
BREERNSINNESEBHNER, FARBREIEINS L, Mifnin
REFEE, BN HIRE—EREMER,D FH,

2.(1)23® (2)3@W
(3)2=K  2H,0+2e
(4)@2:1 @75:1
EEECEEUBRE G REAERE SR B
(f847) (1) BUR R R AR R EFRIFNESERE, AR
REEAMUE ONTEAE, RESELESE NERA.
BEASBURSHRSENY R EBHIEEETLER) BT &
EREMNESENSENRESARNBUATERETEGSERN—
FERBALENF X, QFEIE  HRENL R HERIFNEES
BREhERE, TEBERATLE —EEMENITRE, O,
CEETAANERAER B TRRERCEENRY, BB ERE
FREMMEABF R, TEEBRAFEN —EHENEME,
XEEWEEBRNRIPATSBEAEE R, OFEAR,
(2) MM R R T HY, B TS EESNME . Zn>Fe, BIEEE A 71
e, WA R, e R B, Zn K EBF, EERNRR  Zn-
e ==7n" , \T{RI N Ek, LS 1h, Eix R A4ELR
B, RINE A AR, SAEA TEAR, ZE T K R R 885t , S sk oh
FBIRS IR, FUb NN T E R NERAT LR ESRER, O
IR IR AR A, @R In KA BT, AL UK
R . Zn—2e” In” \QIEH; A T2 BEM . Zn>TFe, NN E
H IR, B AR, @IE#,
(3) B AR Zn+4NH, - H,0 = [Zn(NH,),]* +
H, T +2H,0+20H",75 OH 4 5, AR A pH K IZ B2/ h
o Zn fEAAR, Fe fEIEAR, EAR LK BBHTFERESHEERE
T ek BAR F A EAR R T 2H,0+42¢'==H, T +20H ,
(4) QEXERNE AR R E AR ERFZE BTN R AR RE
FHETM, EEHRNASIHR RS, SHR 9 BTA AR &
EERZA 300 0 150=2: 1, QM B AN &S /E hE KL
60 mm + a”', EIMF PERINAREEHERND 0.8 mm 2™, =
EBZHAT5 1,

3.D flFisar/ERER R TS ELS pH MA ] Tt KR4 A

H, T +20H

BEEDH /) BEPDEN K0 SRR B,
SRTESUIR, FHEAET pH /N, AB BUA W pH 3B K, R R R38R 1E
RORFBZLENEBEM; BD BIARK pH G K, AR E52R
IN, ERRR A 0,+4e” +4H'=—=2H,0; DE &A% pH &
AR BEERE/N, AR Fe' 3 0, Bk,

(BT BRI, AB Bk FE R EMEE M, AR
A Fe—2e” Fe*' , FAR R T4 2H  +2e” H, T ,pH #
RTERF N, A iR, KRR ENMEE MR, HithFHAT,
T H, RESESRELXK,B HIE, BRECTH BC B
pH £ 3~5 Z[8] AR ERM, R ETE 8 8RB 7, BiRK
NRA 0,+4e” +4H'==2H,0,C $51% ; DE B8 % pH BEARRE
THEHR A BRI B (8], 2Fe+0, +4H ==2Fe™ +2H,0 S§4E H'
1B 5 4Fe> +0,+10H,0 ==4Fe (OH ) , +8H' =4 H' B H A
18[E),D Ef,

Am3 BIRRNANBS

\\\\\\\\

1.D ZEBESCEMABEXNHE =R EIEN LKL RE
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PO / mEETH, B, P AR, BERE R
3 Pb-2e” +S0;” ==PbSO0, ; Z A5k BN FAR, SRR =
7y Fe'' +e'==Fe’", FLeBff,Pb BN B, BB N
PbSO,+2e"==Ph+S07 ; £ 7L B B8R N FHR, BRK A
Fe™ —e” Fe™
(RBAR I B B A U HY B R F R B NG ( EARX ) , B
pH Z &R /N, A $51R; BT B, LR BRR NG Fe® -
Fe' B $51% ;U A, Pb 24 4%, AR R 7024 Pb—2e +
SOy ==PbSO,, 1tk R E BN, C $51R; AR ERN AR EZT
5, R B R N Pb+S0% +2Fe’ ==PbS0,+2Fe’* ,D TF#i,
2.AB ZBH -EMABXGHE BEREG LA
(BT BBE R 2o/, FEE, n ZERER, A EER
R, AR £ CIT it A4 A% CL, , SR (ERRAR, Bk E R A TR R R,
A $EIR B THARS n R AR, NI SRR (EBHAR, Fe #E0 4 A
Fe’* ,R8E4E B HCIO & CIO™, REEB MM A, B $51%; Cl, 5K
R4 AR HCL A1 HC10, Cl10™ |4k NH 4 p N, (C17 (H', #r BB 2
— BR8] (I (OARZCHRRT ) , AR I BR 1 3558 , pH k)N, C IE
BRI RFP, BRI ARERE BARERA
QH +2e==H, 1 , BB % B B B B & & B 3Fe + 6H" +
HL AR

~

2P0} Fe,(PO,),+3H, 1 ,D [F#i,

3.BC #ZBES " EMAEXNGHE B TFHES AETESHER
(BBAT]RIEFEEMNE LT A, BB, Zn %A 2ZnCO, -
yZn(OH), , FFBMA AR, AWML TREBTFRERNURN
4 A #ZnCO; » yZn(OH), , AR T H (x+y) Zn=2(x+y) e +
xCOY +2yOH ===x7ZnCO, + yZn(OH),,A TE#; W BT, Zn 1k
4 xZnCO; + yZn(OH) , , A= B E T @ FHR Ni(OH), BR
T7%,BHIR  BREWN 'R RN, BN AWK
R, NEER U — & 0Bk, C $51R; HEAQ), RIKE S /BB E pH
229 8, 3 4 CO,, NIRRT RS S0T, 2B N B, S07
TEc BIR(FAR) REBF, EEEURNAERFRBERE T, —H
WERTE d AR ([B1R) BEIEF, A A R R & K 4 AL H,C,0,, &

B3R

R S0P 4200,+H,0 =280 +H,C,0, ,D &,

4. (1) 10HCO; +8¢ ==CH, 1 +9C0% +3H,0 (2)1:2
RS MR R X BB b A
(RRAR) (1) MR U, V B, 8 BB 12 P & 35 B A 0
FE%3%5 0, F AT Rk 5, MR ES B840 1,0 188
TR Hao SEBREES U, VB, B S 4 T A
HCO, AR CH, HEREENA 10HCO; + 8¢ =—=CH, T +
9CO% +3H,0,
(2) S SRREBER U, V B, B B3 AR AR ) CoH, £ FE%
S 24% | B =4 HCOO ™ () FE% 3 8% 454 5 1 mol C,H, %7
12 mol £, G4 1 mol HCO0 575 2 mol 88F , LA B (S
porg, o GlL) I(CT) g e o,

FE% (HCOO™) 2xn(HCOO")

HCOO M EZ b =1+ 2,

Amd4 BARRETHRESTT

\\\\\\\\

1.CD ZBEH>REAREAF T EFRIBE ., wiFit
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ZRER ) EfFEBt

HARR
PbO, +4H +\() +
AR R R Zn+40H —2e”=—[Zn (OH),? 2e-=—PbS0,+2H,0
®
N

[Zn(OH), I

PSR BB FHRE

J
(B ESEMRITM, Zn BREAKR, REFHURE, £
Al Zn (OH), 1>, B4 K & X A Zn + 40H - 2e”
[Zn(OH),]* A F#, AESE BT, M RN HE 78R,
N EARE 35, B EH; K @it M @ K,S0, 3RiEH,
SOy #3d N fEE K,80, B BIER, i K,80, REFIE K, C #
R, HESE BT M, PO, BEEH, BIRKR NI A PO, +
4H"+807 +2e” PbSO,+2H,0, BB & FIEIT 1 mol BFH, SHFE
0.5 mol PhO, FE A4 % 0. 5 mol PbSO, SLERF PhO, %mi
ERFEIEIN 0. 5 molx303 g + mol™' —0. 5 molx239 g « mol™' =
32 ¢,D 1R,

2.AC EZ&ES >SMREELS A ML
(#RAF) HBE T 40, 2 = F1 KHCO, 3 1kh CO, AR ER R,
N Ag/ &M 5 2 AR, /ERSR 2B, FE R A KOH B8R, £
WA 40H -4e==2H,0+0, T , FH4E 4 mol OH", 4%
4 mol e ,F 4 mol BARE =4 K] OH™ B2 WD, BT R4 M
KOpH BN, A IR 5B TN, R4 H BRo=E, 5
KHCO, fEf 4 X CO,,CO, BIIRR4A K CO,B IE#; 2= BHiF
SRS, BAR_F &R 4HCO; +2¢ ==C0 1 +3C0> +2H,0,C
IR AR Y 4 E K,CO, F1 KHCO, , T #E A 7 B 3 T8 3 F
,D T,
3.0 EES-LMREASM BT IBBE . BAFET

ZRER ) . mgit

XEER
7B B #Fe,0;
Bz

Ea bo
ERBH 4]
IR

AREB N
—H,0— -
—0.01 mo)/ ‘9203 _

J— _H+ \ =

ﬁﬂk@%igﬁa G BB N

(BT BHESRBRTH, G261 205,01 a 2HBMAN
AR, A2BRIT EH0LBFAEMHFO,, BB—BH
EE, MIEA3REBME, e a2 B4R 0 EEINASR&R, B
ML E,B IR, BRbHEE FEEREZs), & G BidEEF
THRIRH @A), C iR 2 1.6 g Fe,0,( 81 0. 01 mol) T2
TARERY, JEAE 0. 06 mol H', N FH#% = /b4 By 0. 06 mol H' FN
0.015 mol O, ,#ZE /D= A TR TR A 0. 015 molx
22.4 1+ mol™ =0.336 L,D F#,

A BT S S R S U

(1) BHERNEN, BT RRENHENR. PR LY RNEL,
(2) ESHB SR AR BRR S, H W& BB (FAEM)
BYEL PR AR BB TEERB T
(3)ERBRZBTUANTR, EERRENAMBETNEET
[a] , 4k T 8 TE B8 T AL HRAR MK

AR
Cu’+2e =——=C
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4.B B RO bAed ik B R B R X ZTH

BEROT /(1) B S, 22 U4 B 5, o 2 ih Uk B
EHARE £ E MWL H,-2e” +20H ==2H,0, %A
BHEMEEEER 2H +2e ==H, 1,

(2) AL BB, ZEBRNRN S8 HEEERE
B RS AR R S)& H, F1 HCIO, IFRARR B3t Cl—2e +
H,0 ==HCIO+H" , JIR s S/ 704 2H +2e =—=H, 1 ,,

(RiT) 288t MEAKRN AN H +OH =—=H,0, A FF | {iE
BMR,A B, BBt TR, HEFRERTRE, BEFERT
IR, i ea 8t IXRER =~ £ H @ A%5,B 1518,
BIESE R H & H, 1 HCIO, MR R A Cl7-2e +
H,0 ==HCIO+H",C F &, it £, WA EH#EZE 2 mol H,0
B, BT A AR 2 mol HY (2 mol OH™, N EE B %5 5% 2 mol 87, 4R
EBAR S Rz =T A, BEAR A AX 1 mol R F, 78 2 mol Na' i@ id BH
B R N BARR X, HBAAR OF D 1 mol FHE ¥ ( 2B HCIO
KIEBE),D FH,
5,C Z&BSH WAL FRE BF R EAALK

BEEDT / mEB TN, REMAKLERAER CO M H,,
ath £ CO I H, KBF AR CO, 1 H,0, N a #4 A1R, B
R R FA H,+C0T —2¢"==H,0+C0, CO+CO -2¢"
2C0, ;b #H EHR,b 1R F O, BHEF LA CO, £ A COT , &8
MR H 0,+2C0,+4e =—=2C07,

(RAT) AT T 40, #8754 X A CO, A H, .CO JLEB =4, A
H#R MO T A, b REBR R FE A 0,+2C0,+4e =—=2C07 ,
B iR, a A AR, b AR A EAR, FRBHAS FRKBEH,CE
T RRERER I 0 BRI, PR A U BIRE 7, AR R
REF, WREAFRRIRE FRIL, AREFHE,D $51R,
6.CD ZEE&H >0 MR LA FFRBB, wIFTHE

ZRER ) i mgit

o,

'
BRI R =X« L‘ ’_‘

NO;

-

ONO+16e +

CO+I8H'=—| 3
CONH)ATH,O | ERRN

CO(NH,),

(RBAR) R AT o 40, 584 b 2 PR, B IR FR, A FH; B8R
a R4 2NO;+16e +C0,+18H'==CO (NH, ) ,+7H, 0, 3&#E H"
FINO;, B —EE A ), Z= A —ERE BRI IEEN
BTV, B IEH;0. 1 mol CO, W AREHFE 1.8 mol H',
% 1.6 mol e , NEBAE b ITHBEBIF a (I H AIEH 1. 6 mol,C
IR, E AR E B ey IR, H TER AR R &8 Pb—2e +
S0 ==PbS0,, B FE N, D iR,
7.D EES-RBELE AR EIE G ARP B RS
X5

BEEDN / 2% 8 H R B, Zn X5 % 2 B8 1F Uik,
In kB FREFWKRR, ERNO BEFERRS, WARE
1 OH [ AUtk sh, H | A W ERZER,

(AT iZKB RSB, Zn TR RBIENR, Zn KB TR E
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SR AL,A TFH,; At & 4 R Zn-2e” +20H" Zn0+H,0,
R NO+5e” +4H,0 == NH,+50H ", 2 & 5 2NO+
5Zn+3H,0 == 2NH, +5Zn0, B L4, JR & 3th 7 FH & F 15 IE AR A%
=, BB TR fiREsh, N OH |AMARSs), H @AW IERSE
=0,C IF#, iR A £ RN . Zn—2e +20H" ZnO0+H,0,n(OH")
TZ L BAERM T H,0,FTL OHSREDR/ N, pH &R, D $51%,

8.D EHBELH-RULFBMALNY S BT IHB BN X

BEEHHT /gt a B (CH,) NOH MR,
TR (CH,) N BT e BB 2 SRR B, 0 o S4EH
¢ BOSIRE TR, OB d A NGB, d B
FE TS Na B e A ENB, N e MHBETFR
e, MBI TIUES, RITL BB, o BHERE N
B S, MR SR b RIS P SR, M EH AR )

(BRAT) AT M, coe AMABE FRIRME, d HRE FHAER, A
SR RN L BEE R, N BESE N AR, B IR, a A
FE4%, AR = 2( CH, ) ,N"+2H,0+2¢ ==2( CH, ) ,NOH+
H, T ,C$51%;Na"Bid e BEE A M5, S5 b R Na' iR E Rk
N HBARRBEHFNEERBFAETETFENES, BRRN
A 40H™ —4e” 2H,0+0, T, OH B %, OH SR B R/, WS
SRR ERVN, B m%>n% ,D TE#,
9. (1)Zn** +NO;+2e 7Zn0+NO,
(2)BARRIER R MK A 7CO,+6e +5H,0 =——CH,0H+6HCO;,,
FER 6 mol BF,%F 6 mol H'BIRFZIREHNARE,
% 4 HCO,+H" CO, 1 +H,0, ¥Rtk Edc( HCO; ) EARRT
BESE W MREY A TR
(BBAT) (1) HEE T4, #1% Cu,0-Zn0 SEEBRA KA Zn*
ERT,NO; ZEREBH B FLENKERERN, £/ Zn0 1
NO; , AR R T A Zn® +NO; +2¢ =——=Zn0+NO;,
10. (1)2H,0+2e 20H +H, T B.C
(2)REFRm4E
EEE W RIEM B BT BB F i
(84T ) =M= B BIRBEEL (H,PO,) IR A BB F
¥R, S BB AR B 2FE FR#HAE, H,PO; #id;
M A%h BRAR, 2R C AFAE FRIER, X D.E 2MHE ¥
TR, BT @I NRABR, REXRFRR N, BHRR NI

% 2H,0+2¢ ——20H +H, 1 .
(1) BERERNBRSE A 2H,0+2e” 20H+H, T, 7
#fEH B.Co

(2) g NEERETREEB 5B D, BAEEHEEREN
= RS, H,P0, F1 Na' §03T 7513 B, £ 5 00 X B
( H3P02 ) EFD NaOH %EE%—O
R 3 HBAFHEXITE
@ (ex

1.B BEH-WMRLG B AR ELFTF

BEDH /) NEB" ERA% SHEBRAMNBR
Fe,0, TEWESM THALA Fe, KA WA R, A BAHR, B8R
SRIH Fe,0,+6e +3H,0 ==2Fe+60H" ; 18] 4 A F it
&, Na" (5 FEARFS @) AR ; 4 U BB AR 0 B8 it MO BAAR, S8 F
T A S S, BRI h 2C1T -2 —=Cl, T,

(BAT) AW ERIERR, KEXBF, RERURN,A FH; A
Fe,0,+6e” +3H,0 ==2Fe+60H T 41, FE 15 F &34 £E 0. 1 mol
Fe,0;,%7% 0.6 mol B8F, [ 2C1" ~2e ==Cl, T o] 41, BAR &£ i}
0.3 mol £, EHE 0.6 mol Na' i [HARH 5] AR, BAR =8 &
R BES 0.3 molx71 g « mol ™' +0. 6 molx23 g » mol ™' =35.1 g,
B 51R; AR SRR A, BAR X AR OH SREEH A5, C
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FH5, 2218 EEIEAE 0. 1 mol Fe,0,,%7% 0. 6 mol 887, FHR A Al
0.3 mol §=, AR AR FAIARFRA 0.3 molx22.4 L+ mol ™' =
6.72 L,D IE#,
2.B ZEE R Gkl L B IEA T H

BEEDHT /(1) REBMP,REFEFREER R RAR
EA,Cu(2) BRBEEBET, HAM, EMRERA Cu-
2¢’—=Cu”";Cu(l) BRAER, KEBEFHERRE:
Cu* +2e” Cu,

(2) BRfERAR(1) BRNER. G R(2) BRAER, A
MEKEBFEFESNESF, BRI A 2H,0-
4e==0,1 +4H' , AR L A H BB B FERC _ K.
\ZCHZ =CHCN+2H"+2¢"——NC(CH,),CN,

(RAR ) AR B BB AT, Cu (1) BAR N IER, B8R F XA B BTH
KERRR,A FH YREWERREEN 6.4 g 1, BHEFH
YWEMEHN 0.1 mol, HEEAWMIT M, M _HEHREA
2CH,=CHCN+2H"+2¢"——NC(CH, ) ,CN, Il & 5% 0. 05 mol T
ZHE,B IR, D IE#, R\ EMRAR ARAS, 2 EIXHHEE
TR, H #BE Ak, C E#,

3.B &S -EMALXEARLITHE

BEEDT / Zn 4% AW, £ 4 BUR S Zn—2e”
Zn* ,\MnO, K IF 4%, & 4 X R & : Mn0, +2e” +4H' =—
Mn* +2H,0; 23 B9 ER MR S IAK I % 4 KR MnO, +
31 +4H ==Mn"" +1; +2H,0.; I; A FHREBBFAEK . [+
2e"==31" BT HENLF,
[ #247) 1 & & MnO, +31 +4H"'=—=Mn"" +1; +2H,0 T %1, MnO,
FEMAMRT I ,A i TBRMERRNIE 31 -2 =1,
Mn** +2H,0-2¢" MnO,+4H" , BEE TGI8 IT 2 mol e, N4 5
MnO, B3 B HIE /N T 1 mol, IR E 1 mol Zn™ ERBEHRK , i
PR R BR DB AT E, B 5%, Zn BIRA AR, K 4£
BB Zn-2e” Zn® ,MnO, BN ER, KL ERENL:
MnO, +2¢” +4H =—=Mn>" +2H, 0, 7 &8 & 19 2 ) &2 & MnO, +Zn+
4H'=——=Zn>" +Mn>"+2H,0,C IE%; PBS JREc BB I BN 4
WS F AR R, SR B U B BB, D [EH,
4.BD Z#S-u R At E

EERE

o
o

BAO,

H,0%k%e 15 e;« FIE R R [SEE
%) « OH+X ] N 1,0 j ] .
. ] Y 8| om0
AR —2H,(
%;/CﬁHsCH:CHz Co, 131 B K
HEEA

(BT)AZEAERT M, a AERBBEAER, B c KA
H,0-e « OH+H", JI X 24 H',A $51R; 834K d 5 [AAR, AR
R4 0,+4H" +4e"==2H,0, B IE#; B #Fith PBAE 7 = BRHZ
B, BT R, H AN E A MITER,C 1R, CH,CH= CH,
# + OH kA i CO, 1 H,0.C,H,CH= CH, +40 « OH ——8CO0, +
24H,0,4M2 2 0. 1 mol X Z MG I K, JBHE 4 mol - OH, 25 &
e RN IER FA 4 mol BF@EISHER,D Fif,
5.CD  Z#&& »wiFAa£it 5L, A e & g
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SEMIE /) @mETa, B4R M = NHP 8887, 2 4R,
A% & . NHP' +2¢” +H'==NHP—H, B84 N | OH % &
%5?‘] BH*&: EE:*E&& :40H7 _437_2H20+02 T o

(#RAT) TERT, B3 4% M 4 BRHR, SoME BB M MIRIEE, A T,
RET A, £/ H, B9 NHP—H+H'==NHP'+H, 1 , %%
BREAS ol 41, NHP—H X 7848 M 4 A, ) NHP—H fe {1y
R, BN B EK NHP—H et HI1S A& H,,B T4, &
WENTHEETEEERBTFANRERNKES D H M
OH S 3 EamR R, A THETE, REEEHTK,C5HE
R T, 13. 4 LS A ESSESRESY MENE
Ei%#iﬁﬂwmmmﬁﬁ%mgﬁﬂﬂéﬁOZml
H5.0.4 mol 55, B BEFHH 0.8N, , HILER £ 0. 8 mol
OH ¥EidfE b,D $51%,
6.C ZELH>LHRBABMFEE P8R

B A BRI AR, B A Zn BARK BF, Tl
MEEBAR | MnO, B2 8874 h Mo™, S 1S B ES, Zn B4R
AR, B BARD ER, HREE M A S T MR, SR
N A BAEF R R EBRS, Zn BAREEIMNE BRI, (EA
BRI, B E kR sNE IR ER, fE 0 BB H
PRk

(RRAT) B RY, Zn B4R A 4R, A IE#, R EB R, AR TP E
FBIHBFRIEM 645 %5), MBRREFBIRAEFRik
BEN @& sh, NEIBFE 6.5 g( 8D 0. 1 mol) $EA/Y, AR B R K
XA Zn-2¢ +40H == [Zn(OH),]* , &M B F4 0. 2 mol,
F k7 0.2 mol K*.0. 1 mol SO @id 3t , & 41 P (G FREL $0 78
A BN 0. 2 molx39 ¢ - mol ™' +0. 1 molx96 g - mol ™' =
17.4 ¢,B IE#5; 0B8R [ K[ Zn(OH), 1" SE|EF 4R Zn, B
B R A [ Zn(OH) 17 +2e Zn+40H", [ A pH &3
BAR,CHHZ,; R BAT, I K F Mo™ 4405 MnO,, B R K= N
Mn** =2 +2H,0 == Mn0,+4H" ,D F#,
7.CD RS UMRRILA A EHA R X A FA R

BESH / BBEETH,M BREPR,D,0 BB F4£HH
p

Y
D oA on, )if/ CE I

H,N
DD
® DH;N%W%EWMGM%%¥SOH&
H,N
7
R 4 A HCOO™ H F1 H,0, ij/zHﬁgiﬁ

H,N

H H
H
N H
S
H,N

[ BRATIM B2, X & K D,0+e"=—=D+0D", )t [ 4 f}
OD™, HUR R OB 14 1858 , A TE#5; N 884K 4h HCHO %8875 OH”
R R4 p HCOO™ _H #0 H,0, 848 & & =t 3 HCHO +20H -
HCOO™ + H + H,0, B IE #; AR LB 1 mol

V4 V4
)jj/%£4muLEWL%ﬁlmﬂ jjj/

H,N H,N

~



B | waun B =53ar)
FE 4 mol H, {1 mol 8B5S, MR HI/~ 4 1 mol D A1
Vi
Dmol H#308% [ ] ®®RGEH 0.5 mol,C &

H,N
RM R~ ER OD BISAB FEE N BRK TR, F74&
N B84 5 HCHO & & 4 s HCOO . D,0 #1 H, H 5

H H
Y H
< \ S
JORN-T 2T B DR RS T
H,N H,N i

D

D
D
X -
)dQF H b,
D

H,N

8. (1)CO,+2HCO;+2e CO+2COY +H,0 (2)0.05
ZBE LSRR X 0BG WA 6948 K S
(B84 ] (1) ISA-Ni &{LF | CO, 1§ 8B F4 K CO, BRETY KHCO,,
&HENBEEENE CO,+2HCO; +26e” CO+2C0Y +H,0,
(2) HHE T, WE 7 (CH,) = fgg&%@ﬁ;&g@iﬁ
100% =50% , N BE& IS 1.2 mol BT, 4 5% C,H, FrARIE
FEIMERIEAN 1.2 molx50% =0. 6 mol, NP-Cu {4 & 41
B R N2 2C0+8HCO; +8¢ == C,H, +8CO> +2H,0,ISA-Ni {&
WH FEEMNERR N E 2C0,+4HCO; +4e” 2C0+4CO% +
2H,0, N|%£7% 12 mol EBF R4 AL 1 mol Z W%, =4 2 &MY R

\%%0.6 mol
12

9. (1) Pb—4e +4CH,CH, == Ph( CH,CH,),
(2) EBfRRT AR R K2 A MgCl* +2e == Mg+Cl", & Mg & 51EIF
FIFA, i\ CH,CH,Cl % 4 & iz : CH,CH, Cl+Mg == CH, CH, MgCl
(3)2CH,0H+CO, == (CH,0),CO+H,0 0.5
s AR ST
(#AR) (1) 7FASE P EAMR, KEBF , EEENURN, £
A% Pb (CH,CH, ),, # B4k & & =% Pb-4e +4CH,CH, =—
Pb(CH,CH,),,
(3)ERZA £ CO, BBT, A4 RFERL, £ CO, BIF
3 2CH,0H+CO, +2¢” 2CH,0"+CO+H,0,CO . CH,00 B 5
Pt( 1) R4S (CH,0),CO #1 Pt(0) , BB4K B £ Br sk B3 F 454k
24 Br, .2Br"—2e == Br, , Br, ¥4 59 Pt(0) Bik{v b Pr( 1),
M & &K% 2CH,0H+CO, == (CH,0),C0+H,0, 1RIEELB
FFETM, REPEFEAELRR: (CH;0),C0~2e , MSMBEEEEEFS
1 mol #8F A, Xt E a4 A (CH,0),CO MIRMIEH 0.5 mol,

R4 HTELEE TR R R

@ ex

1.B ZBES HFHIKMET 8y

=0.05 mol,

BRI /o g B AR R A Nay,MnO, +
NaTi, (PO, ), ——Na, ,,,MnO, + Na,,.Ti, ( PO, ) ;, Na, ,, MnO,
KRBT A Nay 4 MnO,,Mn TEHENTH S, F itk FEBH
AR, 2 BRI,

(RRAT ) AUER RS, R AR A AR . 2 AR A IE 4], Na' 5 2 B
H,A IR, B, CBERAER, BSEEF, BRI A
NaTi,( PO, ), +xNa' +xe"==Na,, Ti, ( PO, )., B IF # # B A,
Mn TERAENTHS, WFTEIFFEH Mn TTEAL SRR, C 5
ROAREEMAME 2NN, TE—BEREERABRHE Na' iRE




| DZ3IAPP
JLFAREE,D 442,
2.B EEH>ZRBEGE B RERSH

(EEME / e F ot TR, BRI R R, BT
TEIE (AR (B R NFARR B SEI eB fer e 7% , E AR A0, L B B
AARE, BN LHE T ZMRANE T, 20 A
Etko

(RRAT) AR T A, S 4 5456 8%E, BE SMRMRARE, T
ERKEMEHBFHRERA LR KENABREERA
Na,C-xe” xNa" +C, TF % & & X 25 Na, ,VPO,F +xNa" +

e ==NaVPO,F, FIRX BFSA+F Na" IV RN EALE,B 4
R,CIEH, T, BRBEANE F, ABABFFEMBRET
|E§D S 0i8I7 1 mol BB, I8 FHRFREIE N 23 ¢( 1 mol

),D o
3.0 EEH R ELESH
BEDH /(1) BBET M, HERRTEHUENRER,

REWRR R, BIBRAAHER, ERERR LA Br, +

(2 )E@*&Zﬁj\ff&,Jj&%ff&&ﬁ—tj]@/cmmzo-ze*

COOH__ .
— M

(BT, AR SR, R R, M PR
S, G RR R A rH0-20 (O

2H",A IE%; FoeB AT, B4R 2 2 BAAR, H i 3d i 7 e # A 5 BA AR
%o, BBk s, B B, T B, B AR, SERS
B EREERE, REANRN,C EH; UL BIF B RRRIE
B, 098 g(1 mol) Cu(OH), T EARE R, B

%Cu+H2504+02 T+H, 1,4/

BRR KA CuSO, +2H,0
1 mol Cu B# % 2 mol ¥, 4 A 1 mol H, B4 F% 2 mol B2F, R
BEEFTIETM,EL LER 4 mol B FHIEFE 2 mol Br,,
m(Br,) =320 g,D $4i%,

4D ZBH RO E GAHRAM, ERAEXES, BbK X
it H

BEEDHT /N, AN FIREEEAH NH,, B & 0T,
Xt NH, #4H N,, REAN R, WBAR X H ik, 8
W= A 2NH, +60H™ —6e"=—=N, +6H,0; Y % I 0, 1
H,0 #A0 OH \ RAERIRR Y, WBR Y A EHR, BRR S
=4 0,+2H,0+4e ==40H ,

(#RAR) B4R X ik, Bk Y A EAR, U X REBBLF Y RS
2N IE# CENFIRE H,0 48 H' A 0, RAEMNR A
2H,0+4h"=—=4H"+0,,B T #; BB T H,C E#; &
1 mol N, FEHARMUFIRE L 2 mol NH, B, %7 6 mol e, |
B AFRERCT TR 5. 6 L(0. 25 mol ) NH, , 2% 0. 75 mol B8F-, )¢
EN B AR 0.75 mol h™,D $51R

5B EZEL > RBEYRIEE SN
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BT /) Ef: R ( HEMEIREE)

kR Bk

XE B R R sm

R Te & |TeO, + 4H" + 7n> +
(FeBRf) | #4%l | 6e’==ZnTe+2H,0

gt | Te & | ZnTe + 2H,0 + Zn*" -
(FZEE)| ME | 6e"=——=Te0,+4H"

TRRE | ER

E=RC SV S

(#8AT) R BB OAT T A, B BT, Te B4R | TeO, K EXFER
R, Te BEATRMEEAR, A IR MUEB AT, Te E47 8L E TeO, 251t
# Te,Te 5 Zn™ 4 Ff ZnTe, BNITIRZEFE 1 mol TeO, A %

6 mol BT FBHET 4 mol ¢, M EA LK~ mol Te0,,B

Hix; A E T, X BN RE R R AN BAME SR A,
CIE#; BRI, TER, IR & Te #1445 TeO,, Bk
R Te+2H,0-de ——=Te0,+4H",D F#i,

.BC ZEH eI BFHH ERALXGEE

BEDH / SABHET REH, MBIIR,N & Fdk
BF~EMBE T XEENRN NHED AR MK L
Navz( PO4 ) 3 i%'pfj] N33V2( PO4 ) 3 !ki?%%%%ﬁ@&}i\zywl EE,
RAEN,, FEEBRTA B, M BAR A FRAR, N BARA R,

(FRAT ) ARIB BB A T 40, B B, M BB 4R IE AR, N R4 Ta 4k,
BARBHE MEST N, A BIR, TEN,HEF(Na") BHEE
(M%) ZERBR(NAR) ,B E#; B, BHR (M %) B4k -
Na,V,(PO,); # A NaV,(PO,) ,, BIR S N A Na, V, (PO, ) ,-
2¢’==NaV,(PO,),+2Na",C [F#, 0 5 KEER K, T BE 18 E
SEAYBEHRIRA Na,PO, B, D 1R,
A EEE R RN RER SN

BEDT / SRR B B, 50 N 844 7
R, Zn KHELBTFNENR AR Zn(OH), 17, AR B
79 ZIn+40H -2e’==[7Zn(OH), 1", ZM M BN FH, %
EBBFHERRRN, ERMRRERAH[Fe (CN) 1" +
[Fe(CN),1* o FTEBRAM N BARIERRTR, M M B

RAEBR R

[ BRAT) BRSO T 40, BB A, U N 844 4%, 2 U M &8
BhEAR, N BRREHRET M B4R, A EiR, TR, HNAME
B, B R A [Zn (OH), 17 + 2 Zn + 40H", 1|

[Zn(OH), 1" IREMIX,B FHio BN, M B4 EH, £EH
RRiA[Fe(CN) ] +e==[Fe(CN) ", H &M M BIEH

1 mol [Fe(CN) 1" R EZRS, ZM A BTSN 1 mol, RIE BTF

18, A 1 mol OH @I 3 F A& 6 R (N B4%),C IE
oo MBE N BHRAFEB WA AR, BRRFERA Zn+40H -

2e” [Zn(OH)A,]z’,DJ_—H%O
B mE s - wAR A BT AR AT B AR X,

.~

[EEHIE / FmANER L H,0 $OR R A H,, BIA W
( AR AR, M1 72 ) B AR PR AR , AR | X~ F0 OH B B2
EME X —e X « OH —e - OH,

(BBAT )R B REE AT I A0, ZZ M B4R a A FHAR, ATIA B4R a e B

B TR,A TH, REARTM, 15 - OH EE54 1T, AT
OH

MRgER /X, B#EE RBARTH, B 1 £RITEAEA L
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w7 mEand ) OHon— q N7 L0, ¢
X 0

TE#; MA K 1 mol MES A AT, FHAR £ X F0 OH #4525 1 mol
BT, 55 2 mol BF,RHE 2H,0+2¢” 20H™+H, T &4,
%2 mol BFHRF, £ AL 1 mol H,, BIABY 22. 4 L H, (FRAERNR) ,
D IF#,

B O EBE >R R BN

(BRAT )RR, Z 7L BAR SR AR, BRI Fe-2e
Fe’' 4R BRAE IEAR, BARR VT H Fe' +e ==Fe"" , I &
BT ARBE , BULB, M BHRABREBEAST N B1F,A
IR TR, SRR B, BRI Fe® +2e”
Fe,B IF#; 7 B, 55 2 mol e B, PAMR EE 2 mol Fe¥* 55K
Kz, FAHE 8 1 mol Fe* AR R, B 5 RNHASKTELZREN
3 molx56 g » mol™ =168 g,C $5i%; NH,Cl H9 1k F 2 3%A R
SeEM,BFRERK, SBENME,FABRERN KC AR
RE NH,CLR B, AR & B, D iR,

10.D  BE & -H AT O IR TAE R B ST

1.

(AT E HE 5" FFHR" B, A L \Bsne, I
WED RN R, a AR, URER,E BB 5"FE
B EMH, b RA AR, a oy AR, EAR (a) NEH S T Ak

(b), A $418 54 CO, RATREL, 1 CO, LANRHE

1, MRERRSREERRRFEH CO, A EY, NETE
BE, BhEHRS T, BLBEETEARBHEZE,LH
MABEGRIRS 7 ERBE,BHIR;3 mol CO, HIERAK 3 mol
CH,CO, 8% 7 12 mol e, (3 a #hiFF 12 mol Li",C $51%; 1R
BAEFR BHWETH,a R ELERRRE, B E RM,RM &
S7&3,D IE#,

CD ZBEES >ZREEHA ZBLRE, MR EX, BIE
(#BAT) A B RS SR R T A0, Li, Cg k5 B F AL, MISESEE
B R, A IR, B IZK B 2R B, B E F @ ER%
B, i LiT B R EM @ B, B 5%, RBE, ARKR LR A
Co+ali”+xe =—Li, C, AR EIZ N, C B, FE RN
B, ERERR NI L, FePO, +xLi" +xe LiFePO,, 3§
BEY AR N 5 A B B IE AR fe Rz i A2 4R S, B BRAR S RE = A
LiFePO,—xe ==Li,_ FePO,+xLi" ,D IE#,

LA kR R IR R AT

SMNERIRR F—BR

[ |
ERERMAE < % | Txs | e et Ry
LR -~ it |—>LI—t7I‘J1:i£J§JiE‘?

SMERIRIENR [F—BR

12.CD @A REL L EBREE SN LA X8

5

BEEDT / MR REM, BREAN ARE 4 BEURE,
(MR R A Cu-e +4CH,CN ——[ Cu(CH,CN),]", 7 2
BAER, AEFEEFEXERRRN, BRR RN Cu®+
e +4CH;CN =—=[Cu(CH;CN), 1" AMABBEE, H N
ARER P T EWBBET R AR R E — R,
BAMR, AR R 24 3C0,+H,0+2¢” ==2HCO;+CO,; Z |7
AW A AR, BRI D 4HCO; —4e” ==4C0, T +

N R 22y
2H,0+0, T, BB R Kk 2C0, ——

(BBAT) <A X 2 0, M-\ MWRARESIR, A $HiR; BN,
BT e R, B T m AR, B TR R &4 R HCOS,

2C0+0,,
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14.
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BHAR = RSB AE HCOS , NI B F 22 # iR 0 B 8 F 2 # A, {8 HCO;
MENE NS, B $51R 80K 5E4 AR, SRR Cu-e +
4CH,CN==[Cu (CH,CN),]",C F#; R B R R .
3C0,+H,0+2e ==2HCO,+CO,D F#,

C ZREEA>=Ruikbey X L RELEAX T

RIS / e HREit, HER T a tk EWR S
% Cuy(PO,),—Cu,0—Cu, AR RRAE, M a 484 E4R, b
RA AR FE B a A BER, b A B

(ARAT ) AU B R A R Bt , a AR 0 IEAR, U b ARk fatk, B FUR
WA Na' 6 AR, BI A b HRIX ) a IRX$H,A IEHH; X
B, BAR b fERRMR, KERIRR Y, B E#; B, a R 8
e RLH K. Cuy (PO, ) ,—Cu,0—Cu, 7 a $R1SGE 3.2 g Cu A1
2.88 g Cu,0,Cu;( PO, ), —Cu,0 WEBN B THYRANEN

2.88
— =28 920.04 mol, f Cu, (PO, ) ,>Cu BB K BT
144 g « mol
3.2¢

0. 04 mol=0. 14 mol, B2 H T a #ixH H,0 B, # B H 5L
BEHFHNYRNERT 0. 14 mol,C 12, B, ATELS
MR, EERRR N, B 1 RIWEBE,a BRI R H
2Cu,( PO, ), +6e”+60H ==3Cu,0+4P0} +3H,0,D F#,

AB ZEEACEMEOHBE B X BT | bR R 0 R P T

x2=0.1 mol, Bl #F B+ 0. 1 mol+

BT /) BAGSSNERAMNE, ESERTEERT
FHEEURNERERT, S8 F5 CH,O0 R K4 A&
CH,0H,CH,OH B HEE T CH,0" ; BARSHERA
Bk, B FEARSH 8 FENE, BE5/RRNEM
Li,N,Li,N 588 FRNAE M L' Ma <, MARK RN A
Li'+e ——Li N, +6Li —2Li, N Li;N+3H' —3Li" +NH, ,
B AR LI N, +3H, —ENH,

(BT BAE S BRAMEE, S5 EERAETEFEERN
ENEMEEF, a8 F5 CH,0 x4 A CH,OH, AR X
Nk H,+2CH,0” -2¢"=—=2CH,0H, A IF#5; B RN
M EEERREAEEENTIEZERAREESIBRBERASIE

FABRIEIELACH, B I 0 AR B8 N, +3H, o NH, 1
S5 RRIE YA L, BRI TOEE L', C S8, i T AL
L B R R, B R AR (2 8 A P iR

=,D fHiRo

EEEBIZ

.BC &S AR wib ey TR E ST

EEIMIE / 24mR et R 2R A Fe® /Fe B,
KLU S BT NES, BERSF LA S
AR ( TEAR) N ek A B AR ( FUAR) o IBR, AR E
AR, EAR R 4 Fe MO T B NIAE R o

(RRAR) B, AR X & 4 Fe-2e” Fe', E B 1180, H 4%
AR BN, BEE FANERX @ AR X TR, F RN A B
BT ICHRE, A $5IR B R AR A A KRB #E, ) a 4R 0 514K, B
TF#; RS, BB . Fe®* —Fe, AR . Fe™ —Fe™ , #)5H4E Fe™*,
HIRER AR Fe™ SREXDR/N,C 5, AR B SR N Fe+
2Fe’=—=3Fe> T 41, Fe’ /> 1 mol,Fe’ /0 1.5 mol,D $4iR,
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2B A MRS, A SRR

EnERE Br e B F 4 A BrO;, K4
t SRS, HE b AR

7

iR AR, HOGBT 3{.‘0;

L VR R LM, o
(BATIAREZ R ER T H B a ARR, EEBRAR, A
T, Br EERMHNBRPOERE, AEACMBEXEFEN, FAHFEA
T IR Y 8B RIZ2AN5E Ho0,B $5ix AR A4 A H, , FRAR &
Pl BrO5, 83t SR 224 Br +3H,0 £F BrO;+3H, T ,C IF#; &
W B R RZA 2BrO; Ll
3:2,D T,

3.CD MBArREELRE, R ELHFIW BELEREHE B
FREBF

2Br +30, T ,# n(0,) :n(Br )=

BEDH / AzmACBEAE, BETBRT Q™R
B, NTTMIBORZ B3, B Cu® SREEF 2=, MFAZE Cu &
MEBAEXFZE Cu BAREBH, FE Cu BRA AR, 2 Cu
AR F AR,

(FAT)RIBERBE AT A, FE Cu BN 4R, A SRR, R
Cu BB#B R K74 Cu—2e +4NH, =—=[ Cu (NH,), ™", A B 1k
[Cu(NH,) )" T HECE, MEAPEFXME,BHER, ZE
Cu B R Cu™ +2e” Cu, W 2 B4 Cu™ +4NH,
[Cu(NH,),]™,CIE#; 5 NH, 83 2%, BSBZE Cu™ iR
BEREAR, B B E B REAR, D EH,

4.BD  fpfaR R ke R 89 K AL

EEHRE
Zef ( BB ffit ) A ( FHt)
- - LiCoO, + 4H" + ¢~
CH,CO0 -8e ™+ 2
AR . |IE#R Li* + Co™ +
2H,0 ==2C0, 1 +7H 2H,0
CH,C00™ - 8¢ +
FAAR| Co™ +2¢"=—=Co AR 2H,0 =—=2C0, 1 +
7H*

J
[ BRAT) 258 T/ERY, BB R4 E L CH,CO0 kX B F Al
% €O,,Co" TE B — AR F BT BT, WIEE~ 4 Co %R,
CH,CO00 %k £ 8B F /5, BT (81 H') B EE# ARE, A
=08 pH RN, A $51R, 54 B B T AR R & = T4,
RS B AT, IEASEERT H' P B A T S A 2 % 58 i B A
R, Bt THE— B /S, 2 2 RZA T 88, B E5 , B R
FOR BB, RO A B OH , 2= BARR A LiCoO, +
e +4H'=—Li"+Co™ +2H,0,C $4iR , B R TIAREETS, = Co™
.2
R 00mg, BB BT Y ENE N b
59 g+ mol
0.006 8 mol, Z 2 Co™ 111 300 mg, &5 & F (4 & 1 8 A
”;%xlzo. 005 1 mol, 6675 88 T4 Rt B AR, 1% BB
W B T AR EERS, D EH,
5.C &EA i dw
[#R47) a5t 0, A& 7 15 EAR RS 30, A Ti4512, CH,O0H-0, &
£, A CH,OH #) 8 8% 59 4%, $14% £ CH,OH 4 &3 F A1

X 2 =
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KOH s iz 4 FRRERSRANK, AR & = 25 CH,OH+80H ™ —6e”
COT +6H,0, TR TN 0,+2H,0+4e” 40H , RIBE %k
BFHE, T HERER OH 2 T4 Y, # KOH ¥ R E R
INNLH, FERARIES, N H, kB FHELER N, AR A
N,H,+40H -4e"==N, +4H,0, FR X KA 0,+2H,0+4e”
= 40H" ,ARFEB IR EFFIE, THEFEHN O EF LM,
KOH ¥ BRI E A1 E, B 1R, 1 mol CH,OH &R 32 g,
EEFURRE, EHY=Z 1 mol K,CO,, B FH A (+4) -
(-2) N, =6N,,1 mol N,H, NI EE 32 g, K ERWR N, &
W2 1 mol N, , % EBF 44 4N, ,1 mol (CH,),NNH, fJ/R
B 00 g, KEFNR A, EH~=%2 2 mol CO, 11 mol N,,
%&Eﬁ%%ﬁj(zwwwﬁ 16N, ,JB#E 32 ¢ (CH,),NNH,, %%

%?%UJ NA,J“U/E?E TUEBAKL, (CH, ) ,NNH, -0, JR#} 3 5th 12

WHEBERK,C TIEFH, R\ LARIHTTHIEFE 1 mol O, AT,
N,H, =0, $RRI i =4 1 mol N,, MIFRAER R NS =P ARTR A
22.4 1,D T5E2,

6.fH Na’
R, R ARF) BT AR 2R 4G 5 A

ELER

TR P51 AR

EE AR SN
Na,CrO, AR #l
% Na,Cr,0,

20H +HA

Bk
40H —4e OML0 = Ly

Eaﬁ’i,ﬁ}iﬁj: 4H30:EE“ @ 4NaOH+2HA+0A

CREREHTE )
(BTN EAERXE, BROARR 8K, HRKEE 0,,%
AR B U, B 2, FEEA LT GO0}
5 W YEREEALA Cr,07 , # Na,Cr,0, ZEFARE 4 o Na'iBid
BRI IR, PERIRE M,

RIft &

7.C GEACCAFRE, FREREEESE BT EHF A,
0 e A

BEEDN / Fashamt, Bt L SaFEm
FEORAEMER -, ERRAN H, ESET S BR
FHRETFEMA H 53— A BRI R H,PO; £
B H, PO, , Li" 5@ id B (A e 42 i 15 1 1 E34% ( BRAR) B3 (C TE
) SRR B, M AR AR, Li SR B T A AL LT T
BB R A ZNIT R, FAR (SIRY 884k ) H,PO,
H' 887 4B H, , JBULS T,

TE L BBk AR R Rz

TETE AR (BATR) Li'+e =—
H,-2e +2H,P0, =

Li

(BRI ) | <t B AR ( FEAR)

2H,PO,
. BB (AAR) Li-e” Li
e 2H,PO,+2e”
N 3 4+ e
(JREM) | Sy AR ( EAR)

2H,PO; +H, 1

5% K7 - 2Li+2H, PO, %mﬂ PO,+H, T (B &)
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(RRAR ) BB, BREFUBR  H PO, {08 H,PO, HE51TH
I3k LiT £ Y LiH, PO, , RBABFFEM, K XM n(H ) =&
(L"), WERUARREHEIN,ABR TENEER
1 mol BB FA ¥ 1 mol H' {BIFBMARFRAM, A TEIRE T AL,
D $51R,

D SEE-HAEBEIERESN, FABETH G B,
o, W R

BEO / ZEBHEEh, B TENAREE

(S50 a M| Cu,0 Sk B8 F % 4 EALR R 4 A Cuy (OH) ,Cl,

M a $54 614% b 4% | NaTi, (PO,), B2 BT 44 RBER N
# B Na, Ti, (PO, ), , U b #B25 TEAR

EML BRRERREE AR R R

atf(514R) , EAL Cu,0+2H,0-2¢ +Cl'=—=
IS~ Cu,(OH),Cl+H"(C F7#%)

R
i)
b AR (EAR) , B NaTiy(PO,) ;+2¢ +2Na"
KR Na, Ti, (PO, )

S
(FRAT) B BRES F (Na") @ IEAR (b %) 1IE/, A %, %8t
AARIHFE CI” (IEAREHE Na*, FTAS] T8k 5L, B IE#; R
B8t BB AR = R B R3E R 1% : Cu, 0> Nay Tiy (PO, ) 5, TR b #R

i B
Ag/AgCl BARJZ b ARG S, Wtk B b AR EBARS ZIH Ag—e +
Cl'—= AgCl, ATz AR H AR, IR R : Ag>Cu, 0,43 5T
AR Ag>Cu, 0> Na,Ti, (PO, ) 5, & L Ag/AgCl 8845 1% %
a e, M a tREBAR R VI Ag—e”+CI'== AgCl.b TR EBH R
A NaTi, (PO, ) ,+2e +2Na'== Na,Ti, (PO, ) ,, B th R& 5 4%
S8E,D iR,

B GBS -EMRE, FREME S XBAKITH . BT LB,
7 pH AL

BEDN ) ZEBPHERBE, A BB, x<1, 1
Li,Co0, #1£4 LiCo0, 1352 1, Co TRU AU+ (4-x) [
A3+3,Li,Co0, B BT RAERRRL, AR, Pt B8R AHK,

R vE S R R
Li,CoO, B4R (BA#R), Li,CoO,+ (1-x) e + (1 -«) Li"
R R R LiCoO,( A $51% )
PLEBHR (BHAR) , & . .
2H,0—de —— 4
WER H,0-4e 0, 1 +4H

URRATT ] i E0 AR 7 0, 7 A AR 5 5.6 L( D 0. 25 mol)
0, B 1 mol Ea%,ﬁiuiwl%x mol £ Li.CoO, , B T4,

SOT AIAEF, ARG, Bl Pt BRI, C $1i% ; fPER S
PR Rz = AT 4N, BB AR FR F , BRAR =48 HY SBEE H,0, I BAAR A T
pH F&A%, D 4512,



