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1.0 EZ&ELHREEITEREZHH
(#8477 ) % F H,.Cl, KOH M A AR e83th,i8 H, §J a thkeB
Fo e, BA CL (b REET, fEEH. ZXBRBREE
AL, A RE I RREEL A BEE,A FHR ERE R, HE
FEFERBEN, WK M a thRABFZEERE b K,B EH,
B TR, ath &4 &Y. H,+20H -2¢” 2H,0, M| Tk
—E A E S, a ARET AR A pH BN, C IE#,; AR R 4 H,+
20H -2e” 2H,0, FHR RN H ClL+2e =—=2C1 , M ZE S
K& H,+ClL+20H == 2Cl +2H,0,D 12,

2.C EBEH R B AP I G R FREH BT R I A H
W R AR N X B E
(BBAf)sE A EAESRE AEBFAEFNRR,Zn 20K, B
RN A Zn-2e +H,0 == ZnO+2H" , Mo 4 IE 4%, Mo fER £
AIER, A #5818, B F MARK N EE R @ ER, EFRAESHA
BRFUAR, BT B Zn 28457 @ Mo, B $51%; BT A,
In REEENBRESNRY Zn-2e +H,0 == Zn0+2H",C TF
20 EAR, KRBT, LENH S, LEEURR,D 1%,

3.C ZBELH RELEHABXPE JREAE § AP
(RRAR iRl et , AR NO B S AR & A | &, N b
AR EREFREERFRERR, N a A FEH, a BHFHIER,
b BARK AR, B a BRNEHR ST b BRAEE,A IR, RS
RSB FE RS, et TERN H B R 7 R EM A
BAE#,B HR, — MRS FEIHEN BT, RBEELBEFT
18, NEEEH@IT 0. 2 mol e A, B8 I a BHERANEFE 0. 05 mol
0,,C Fi;b B F NOKREBEFEEFNRTAEMMEER, B8R
MR EH NO-3e™+2H,0 == 4H"+NO; ,D %1%,

4D ZBE-RUEEFHRAN RELEREEXFHE R
AR H

BEDWN /) mETEETH, Zn WM [ Zn (OH), 17,
MnO, 254K Mn™ , U M EB4% 24 Zn B4R, 24 4%, AR & R
4 Zn+40H -2e” [Zn(OH),]* ,N 8484 Mn0, , 4 1F
e, E#R & KA MnO,+4H" +2e Mn** +2H,0, #[8] &
H,0 B8 HA H @R b @ iE4R N X ,OH @idfE a 7%
[tk MRX,

(#RAR) R BB AT T 40, M B4R 05 AR, N B4R 4 AR, ATIA M
BARMBHMT N B, A EHH; N BHERKREZIHA MaO, +4H" +
2e ==Mn""+2H,0,B F# MK N XA Zn+40H -2 —
[Zn(OH),]” , 5% 2 mol ¢, F[FZHNH 2 mol OH &L E a
15 NaOH JA %, T /BAE 4 mol OH, ] NaOH 33 & #y pH % /)\,
C IE#,; ZHBEPE 2 mol e, WK FH 2 mol H' B[k
%, B RARE 1 mol MnO, , BB S0 2 molx1 g « mol™' +
1 molx87 g » mol™' =89 g,D iR,

5.IF A 7 MnO,+5¢ +8H'=—=Mn""+4H,0 2.5
B REEERMAGFIB RELEEEEXFHE REk
eSS

(BT B SEBRE AR MBI AR EmER,
7234 10FeSO, +2KMnO, +8H,80, —— 5Fe, ( SO, ) , +K,S0, +
2MnS0,+8H,0, FiZ EM R IR X Mg T A N RRE B R BB 5t , R B8
R BEFMNARRE, ZFBESE R R, WHEFBF
T, Pt g F4R, C hAdR, Fe® FEAARLZ BT AM Fe™,
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N FeSO, FAA AR, Bt T VERS 4% P BH B8 7 16 EE AR5
5, BB FEABE . KMnO, (H") ££ F AR A R4 A Mn™",
U KMnO, (H™ ) 4h % 4 () 8 4% 2 R 20 5 MnO; +5¢” + 8H =
Mn> +4H,0, fitREBRR A Fe'' —e Fe* ,£7% 0.5 mol
Mn®™ & 5, % 2.5 mol B8F, B— Mt SR K6 Fe’ B
2.5 mol,

D=

1.B ZES > RELEHE REULELREEXSHE

PO / a8 FHHHETH,RERESFEBBHR
W REAELBEFLEEURNESBFEEENEMNR, B
MR R A Ag-e” +Cl'== AgCl, $1 B AR A IER, BRI &4
THBRRZE FEINEFAERRERNAEMBSANK, BHF&
K H 2NO;+10e +12H =N, 1 +6H,0,

(BBAT) BT A, R B R B R, A 51, AT
MR BRSO Ag-e +Cl == AgCl,B F#5, 68 F LA 740
HE(NAH.SE) P EaBamAREIEAR,CHIR ZE
BARBM, TER B 2EEML A BEE,D iR,

2.D EZBESH RELEFAGHAB BEELERALXHE R
oL &I
(#8AT) Bt T1ER, &8 — oLt L b #hee, b b 68
TEEEEP RN BEE, A BIR, TR REMS N, A10 a Bk
0, BEIBF, 5% OH , FTId a B RE A IELR,D 8
hoh IR R ik, it TR, BF A AR b BIRESLAE
EtR a BB84%,B $51%  ARIBE T M, £ a B E 0, BEIBFH
R OH™ i a BN KR NN A 0,+4e” +2H,0 == 40H",
CHIR,TERAERNE, HEE (CH,0,) HELHBEHRER
(C5H1207) a@ﬁ 1 mol C6H1207 Eﬁﬁz,%% 2 mol %%,m‘ﬁ%%ﬁﬂ’{l
BFHH 2x6.02x107,D IE#.

3.C ZBS REELEIHAN RELERALXBE RE
WK H

BEDHT / BETH,M B4R E Si 404 Si0,,Si TEW
aeMABE, REBF, H AWK, BRREAA Si-4e +
2H,0 =—=Si0,+4H" ;M 84%_F MnO, #{kh Mn®™ ,Mn TTE
HENBER, BB F, HIER, BRRKA MnO,+4H" +
2e” Mn** +2H,0,

(FBAR) RO AT 40, M BAR N RS M AR, A $81%; RE R,
BHE F @ IER %N, g H' iEid B F 3 HBE A M B4Rk @) N B
5,B IR AT I A, N BRK S A MnO, +4H" +2e
Mn* +2H,0,C TF#; 25 6 g( BD 0. 1 mol) SiO, , % 7#% 0. 4 mol &
F,HERMNER S MnO,+4H" +2e” Mn® +2H,0 41,
IEAREFE 0.8 mol H,D $H1R,

4.B ZBH -HAVLIARE REEEREEXFHE
(RRAT i 5t 2 — K Bt , AU EB A 4R B4R 8 1A AR, Fe B R 4R BB AR
S8 BRARAEEER R, MBR,CO, EFERBBEFEMLN
Li,CO, #0 C, ER & A=A 3C0, +4Li" +4e” 21i,CO, +C,
AW, RBR, L @ARTRZ, 5 EKE FUWEER 6.6 g B
0. 15 mol) CO,, & B 4 5 CO, & K4 2Li,CO, +C—4de
3C0, T +4Li* , /8% 0. 15 mol CO,,%£% 0.2 mol 8BF, N[5 B4R
FRH LT HYRGEN 0.2 mol,B 1R, MK EE AN &
ERANZIR 28], T UEHN CO, HAE, AEN R ET LR
T IAMRR AR B EILEE ,C B8, 1Bk E & 16, CO, 1k
HEND (W CH,04) ,C TRUEMER,CO, BEF, RER
B R, AR iz Bt B A CO, £ FRBEF, AREMLT,
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D i,
B BEERELRE
[ SAT ) Fia 20 /1T 40 o0 st T4, SRR AL S5 7 R 23 CO+

—R&H

2H, ==—==CH,O0H, RIFZRKFAWIBAN H, —miBHkA
TR, B CO —ImA BRI EAR, A $51R; CO FEIERWIA R, @
ANCO —im kAN BEHRR NG CO+4H" +4e” CH,OH,B IE
W, Bith TIERT, H, EAARK B FRMA N H, BIRR N H,-
2e” 2H" 55 B IUER BRE, SR& 2 AR pH E AR
T BEASYRER  HOREE K, FTIA L WA & pH &/, C 55
R4S BIMIERR VA, Z4 5% 0. 5 mol CH,OH R, 4%
0.2mol e, #EW LHE2ml HEZTRFXREBEZD,
D 1R,

B ZEHEHCROLRE

(BT RBETS T, ZEBERGFENRERUEA AR
AR R BB EE A IE#S; 1 D H,S KK 2 MNEF
TALASH2 A H BB IEIT 2 mol e, TJAMNE 34 g H,S,
B {4 IRIBRIRT A, 7 bR £ H' BB 8 F iR R4 H,, &
b %A R AIIEAR, 75 a 1% | Fe SR KB T4 Fe™ , i a R4
BRSNS A Fe —e'=—="Fe’",C.D [E#,

D A& Li-CO, vtk 2 TR H A R & E 7 A H)
B AR R X P B

(AT ARIEE B8 5 FEE" 8bh L BshE, Tl
WEDBA AR, a B A EW, FiR(a) NEHASTFAH(D),
AR, EEAERKEH (RM) EMNE RS RE R T
AT HIRM+3C0, —— RM-CO,+2C0, , 7 “ FEH5" Bt a 1§
B NHA RM-C0O,+2C0,+4e +4Li"

mwg%a@ CO, % A B R4 AL RM-CO, , TIBA B 44 R 5 %

ERRRH CO, EMAEY, BRERR MAYEMRE, MRS
ERE BHBERRS T BB ESTEAMBEZE,HUR
= 7 IEREE, B EIR.D EH; RIE" FIR" EHERT A, a

Bk N4 3C0,+4e” +4Li"

J&,3 mol CO, ¥R 3 mol C Y, @ a $R 1T F 12 mol Li",
C 5HiR,
. (1)NO+2H,0-3¢ =—=NO,+4H" (2)m
EERPREULEMABXFF R b T RE

(#BA7) (1) HEIFR T4, A% NO i N TR U AN H+2 A5E+
5, RAEFWIREL, FrtE BARA A, W AR EY Bk s K2 = 4 NO+

21i,C0,+C-RM, &

2 .
2Li,CO,+C ,?E’\] CO, HEHE

2H,0-3¢"=——=NO;+4H",
(2)EEEZTH, R, BT REMANILET @ N BHEH

[ i |
30,0 N A7k, W EEA P EbIEE, B N BHREE PR,
Rt BEXEIE A T B AR, A REE B TERET
1,7 B, Cd(OH), BRHFEELFE R ,RI Cd/Cd(OH), B
R BB AR, TR HE mo

D BIERA R E X R B R RN R A B R AL
AR R
(BT ) IRIBEG T MAHE N E B R A S B2 — A, Xt i
M SRSRIEAMR, R £ RUR R, A $515 B EORM, TAR B4R
Rz H NOS+e +2H == NO, 1 +H,0,fE & [ {5 @
IREEREAR, ER BRI EA NO;+3e +4H' == NO 1 +
2H,0,B iR SR RAEER ML, R R G L £ Bk
REE,BRARAEERE,N 5B Cu bk, C 818, Fe #1224
Al J5, Rt BB AR s A B AU RE R IR O I SR ALK, 1R R 70 R A
FRAEI IR R AT, Al B & E2B401L, 18 Fe S H, B AL



£ puam Y 557 )
B ALO, JEB ML T Fe U Fe,0, &, BT T A F A48
EEEREEAE,D TH,
27 BEt
QD =n

1.C ZBS OMLEREEXHEE ARRM B B4 A

W, R
(FRAT) 22 P rp BB BAR BB AR CuCl, A, EFEAR £ Cl k&
BFHEMAER CL,, AR BRI SR 2C1 -2 a, 1,
AR F Cu™ BRI B FHEIRA B R Cu, FRAERRFZRAN
Cu> +2e” Cu, i BRNERR L BL YR H, A HiR;
KEBZUHBRERN, NEEESEHREA SERBRENIEREE
PEBAMR, IS ER BRI AAREZERH, B HIR, AR ERAMN
SERE B, BARE H, fIEHK a H AR, BA 0, B
by TEAR, 2 BARRCY KOH S8, AR SR, B a R
= .H,-2e +20H ==2H,0,C F#, T LB TINESEPNBE
o RS ERRAR, é@%ﬁf’ﬁﬁﬂffﬁ,% Cu BOEENELL Cu s S
B Zn Fe £LKRABFE NS EHABE FHNBRIAR, 7
FAfE FRE Cu” B BFHERE AN EF Cu, A TRE—HEE
B e T AR B RS, ML R — KR E /g, AR T CuSO, #Y
RESBEHER,D 51R

D 1, 7 BRI E B, TR A2,
HE—RNEE, ARPHEBEFRESEHER, MARBL

R,

2.C ZBH-LHREGEN LML EREEX S H G, b #

I IS A

BEEDN / ZEB A BBbEE, Pt 5EREREE, 5
BN, KERH R, H,0 TERERE BT, KER B
[ R4 2H,0-4e==0, T +4H", Cu 5 8FRAMARE, A8
FELBAR, CO, EMRRA LR RR WA L TREL

(BA7) Cu B4R A AR, BARR X E 2H +CO,+2¢' = CO+

H,0 2H'+C0,+2e" HCOOH _12H" +2C0, + 12¢' == C,H, +
4H,0 8H"+CO, +8¢'== CH,+2H,0,A 41 , EB FE B A

PR , 455 A O M, a8 Mas FrREX TEM
ISR COCH, .G,H, R E, —BiEE, BRK BERE
I, B $61R  RIBBAM R 2 2H,0~4e” 0,1 +4H", 5
454 0. 1 mol B8F, BHAR X JEFE 0. 05 mol H,0, fHAR XA BT E
WD 0.9 g, C ER, — S B4R CO 1 HCOOH B, BT E S
MBB+4 BAIEA+2, BB R 4 % 0. 15 mol CO F1 0. 35 mol
HCOOH ff, BEE & B B F MY BME 4 (0. 15+0. 35) x

2 mol=1 mol,D ££iR o

AUREEEY mp s o T RN R
DRSS FIHR X 8, BRI AR (X 2= A (940 R e, 95 Ak 2% 4 122
RRZ;
QREE R MBI BT, R TE B LM A ERAER,
ORTYRMHE B,
@R TYRNH &, BREZRPHR R S AKK B84 &8
o

3.B ZEm M RE SN BT R K 8 A BT AR
ISR R IR I I S
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e pann B 253 )

PO /) mEERNEREBTATERA%, BEEE
Bl Fe IR R, 2 M B AR A BEAR , & 4 3 R R R, Fe, 0, ERME
ST A Fe, BRR N Fe,0,+6e” +3H,0 == 2Fe+
6OH A BB AR, A BT HEERAS, BRRE
.20 -2’ =—=0Cl, 1 ; PEH A 735, Na" i FHARH
= Bk

(BBAT) A B b BB ER, S FHRBERES, AL
W, RABEATT M, Z W BARA B, BIRR VI Fe,0,+6e” +
3H,0 —=2Fe+60H ,B $Hix; & A= 7 2=, OH 7% [a) [
R, =5 Cl, 3, R B PR B F 32 f8 , Na” RBRAR B [ (AR, 15
FEEAWAR,C EH IR EEIEFE 1 mol Fe,0,,%%F 6 mol
B5, /4 3 mol Cl,, FIN A 6 mol Na" A= HB E AR E,
PR = 38 B0RZ> 3 molx71 g « mol™' +6 molx23 g +» mol™' =
351 g,D 1IE#,

D ZE&mm > M AR F T 8 R bR X EH 5 R
ALk

(BB ) B AN, WARRERR IR, B4R IEBRR, BIRM
AN SHEEAEZE, 5 B ER, Z2 WA AR, BT AR Fe 6
RABAR, C BIR AN, MO T H, FEEMN Fe BN
., C BARA ALK, & 4G Fe BARMN C BARMA B T, N Fe BRIE
BAAR, 38 B f5 , BEAR Fe K BB F4 AR Fe™ HE NG R, 7 R A9 C1 3t
RO ML BT 4 p CL, B#, BAHRK T EESE N
Fe(OH), JUE , M XS 2] NaOH AR EI G T & ~H B Y,
AR, KBNS E T TIERER, 8t TER,C B4k E
Cl'kBBF AR Cl,,Fe B8R EXBBFEREIMAERE T,
MIBATR X 7Y Na" 181 B8 F 32 R PE X AN Fe BRI S OH
ZE5 %) NaOH, &5 0 BB F 3230 iR, BRAR X 4 A A OH™ =% /) B
R, 5C, RE,AREEKBENEWN, TS 73R X R
BT, B IR, ABKREFFE, TETN AR
Cu~H,, HEBHELEERRAREEMG.4 g(R10.1 mol) , | Fe
EEARANBEUTEEE) 0. 1 mol H, , B AP R F8 B SARATA AR I, B LUK
EFSHRPARIRA—ER 2.24 L,C 412, B — B R85 5
X i C ARG A Mg BARGKEE B, | Mg BAR K B F 4 A
Mg™, 57T OH (H,0 BE~£#9) R AN Mg(OH), i
T, BRSNS Mg-2e +20H == Mg(OH),,D 1F#,

D ZELH-UBAMA RS LRI RR N bR

AR RS X 65

(RRAT ) 2B o0 Bt , R IR E ARS8 AR b A BHAR, E &
TBIARAIEAR a HBAAR, BAR d B BAR, BK ¢ AR, MBEIZK
HRIREER, BB T ARBE T, BohBIAR( Bika) , KENRK
% FePO,+Li" +e” LiFePO, ,A TF#i, FAARIERKBFE
F) LiX, ARIES AT A, d AEAK, KENR RS AgXte Ag+
X, AAENERRR R, BB X 84K ¢ AR, K ERNRRA
Ag—e +X == AgX, REHREANRN, %H X ,B Ff, RIE
SR, RN IFZ /T, BAR a AARK, KENRKA FePO, +
LiFePO,, B4R b 4 AR, & 4 B R N 4 LiFePO, -
FePO,+Li"; 834K ¢ AR, KAEMR A Ag-e +X =—
AgX, B8R d AR, K EMR KA Agkte == Ag+X , TJ HI—
EBRfE/E,a 5 be 5 d BRE, NSRRI EER, Rtk o
GREE MK FHEEL LiX,C E#, AN BBE, BBBREMNEHR. GO
WA, W B AR d ABAR, K ERR A Ag—e +X == AgX; B
b AR, KERNR K FePO,+Li" +e LiFePO, , o] H13%
AR e(Li) B, D 5%,

Li'+e”

~




@ =s

1.0 ZEH > w M e R R X NP E &R
(#BAT) BB F REeTE SN BB B, Nt AN BB, A $71R;
FRERA, Bk R =4 HY, Bk R AOBFE H, U H @i 354
JEmBARX B EARX, X ARBFZHE,B HiR X EIRAES
TR, T E T ESERARIR, C $1R, AR RT A,
CH,COO0™ FF 84k R BF R A CO,, 2 M AR, BIRR K
=% CH,C00 +2H,0-8¢" 2C€0, T +7H",D F#o

2.A EBE-RBEBAEVAFEE PG LR

BES / BRHNBME4% H,B0,, 58EETLEE
KA 2 BRI BAR, H,0 SR F AR H RN O, , H @it a fEE
ANFE@RE, N a EARRR, SEBEARBENAEBRAHE
%, H,0 B8BF 45 H, 1 OH™, )\ NaOH ;8RR @ &, B
RERIE AR, AT Na" B3t ¢ JERE N E,c EAHHE,
B(OH), i&id b R E=MmE, W b R4 FFE,

(B FREFR, BT aEBHEANH 583 b E#HAR
B(OH), X4 Kk :B(OH);+H'== H,B0,+H,0, %1 a f&, [H
WX BB IEBEER, &80 H,BO, 4 E, A $51%; N =&
S58REARMEENAEBRAHE, H,0 BB F 4L H, F
OH ™, B8R =t 2H,0+2¢ —— H, T +20H",B F#; H,BO,
A—TTHE,C EH; BT M, ac B HBRE X0, b £
AREFIRE,D FHi,
3.B EBELE-UMEBHREXNBE BB XTHE

BEDT /) ZEBHBRBES, | TREHa KEXR
K7 :NOs+8e”+9H'== NH, T +3H,0, B4} a J B ## A
e, T = AR a4k b o BAEM AR, &4 Bk & 2H,0-
4e” 0, 1 +4H",

(BRAT ) ARBOATT AN, BAR b AR, & 5 BRIERIBE, A 45
BRESN, | EFBER a EEAE RN NO;+8e +9H —
NH, 1 +3H,0, AP EE FRER/N, NBER—BNEE T E
fI pH #5X, B IE#; Bt PR T @ BRZ ), RXAR &+
H,0 BB H @ERKa B, CHER 68 RaRERN:
NO;+8e” +9H == NH, 1 +3H,0, 84} b %4 & . 2H,0 -
de” 0, T +4H" RIFEBLBFFETM, BRa 58KDb -
FENSEAYRNEZ A 1:2,D $8iR,

4B ZBS-LMRBYG LN GBI FERRENG TR G
g Ay K S

B

P e i h o co, e + M —

<>—COOH, @—\ + CO, + & + H =—

() —CH.CH,COOH , % HE MR SR R R B A U 30 B34,
B AR, FARRATR ) 2H, 04 —— 4H'+0, T,

(BT ) IRIEDAT T, WA BIR a S0 AR, b 3 TR, A 5
R Y EBEERIBIT 2 mol BF A, AN BRERRME 0.5 mol
0,, RE R/ 16 g, [FRSH 2 mol HBIAHE FRBBEHNLE,
FREXED 2 g, IAAMEREBRRERD 18 ¢, B E#;
LEARBRR N T, BYTRHRBRBERNIORD T, %
MHRERET K, C HIR RBAFTITH,D $51%,

5C Z&EH -UMREY LA LLHETH
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SO / ARIBHEEM, & CO, 7150, ESBEA
NaHCO, &% H , 13 2] NaHCO, %u Na,S0, FIR& A &FN CO,,
& H I 4 2NaHCO,+S0, == Na,S0,+2C0,+H, 0, BB &
h, Z AR E SOT L8 F 4 SO, KAEFWRRL, HFEMR,
BRFARE BRI, BRI HH OH B R K, &
AR K704 SOT ~2e +20H == SO} +H,0; @A CO, f
B4R B4R, AR R IR h CO,+2e +2H = HCOOH,

(FRAT)ARIEO AT T 40, B2t P, A MR F SOT KRBT 4
SO% , A BAAR, ) m #59 B3I AR, A IE4%5; SRt R FHE 7 @ [
W%, A F abfRREs), ARER £ H Zaa i, =4
49 OH #1a Z2 M, B IE # ; NaHCO, A& 270 SO, 718 N EEF]
CO, R R/, ATIA NaHCO, AN EERR UL CO,, C 51X ; B R N =
4 CO,+2e¢ +2H'=—=HCOOH, 4 HF RN R 22.4 L CO, &
5Kk RE,EIE 1 mol CO, 55Kk R,CO, BHEF 2 mol,D [F#i,
6.D EES WM E S HI M AR B AR
(MRAT)TE a B4R, Li REBF A Li', W) Li 8RN AR, LiEid
FRARBEN b EBARD, U b B4R EAR, HHRRE O] &1, JF B8 IE AR A7
REREELCRT, A PR FITN=EBFAFEEREN,,AE
B EE, Ak Li kB FAM LT, EHRN, BEFE5 LiEA
A AR Lis N, U2 s S 24 6Li+N, == 2Li,N,B IF#;a B R
Bt AR, b EBARCh R BBt B9 IE AR, NUSUEE AT, BB b B AROR
SR a BAR, C B BIZ B BRI, RS (EFRAR , AR
SEAREY, AR 12.8 g i, RNEDETITE HEB B F R AT
PUBII FRAERY Li' —E 25 0.4 mol D $51%,
7. (1) @2HCHO-2¢” +40H == 2HCOO +2H,0+H, T 22
(2)DCO,+8H" +8e’—CH,+2H,0  @4x10" mol
EES UL LR E S MR XA
(#847) (1) DI|EFTT1,b B E HCHO 454124 HCOO™ , AR
WE R, BT b Bk A BAMR, a BAR G FH4R, HCHO %BH*&&F

HO 07— HO S
W), iR 5 A St +Ln

0 _ _
HO (0} HO [0}
gy o R X X st

HCOOH, iR <P AN BT~ E 0] A, 7 4 At HCOOH Fy[E) i iE
AR B, AR HCOOH B 5 SE MWt TRRA A1, tfH 4R

ERFXFEH. i. HCHO + OH -

i . HCOOH+OH == HCOO +H,0, 1 ( | +ii ) x2 SRR K &
72 2HCHO-2¢” +40H == 2HCOO +2H,0+H, 1 , @1RED
HRRRR MR, BESBRR M 2H,0+2¢ ==H, 1 +20H"
T, HF 2 mol BFH, AR AARRZEN 1 ml H,, 3

2 mol H, , £ 4 BHEK.2H,0 L 2H, 1 +0, 1,47 2 mol 88
T, REPRAER | mol H,, TMER B E T, Bid E H, N/~ 8
BERBHEKEN 2 Z,
2)ORABEZ T, BBk E CO, KAERRR AW A R, 8
WER A CO,+8H +8e CH, +2H,0, Q#rERR T,
s . o 112x10°L
112 m mﬁﬁaﬂ%ﬁmiﬁm-s 000 mol, F3 B8 4%
KRR CO,+8H" +8e” CH,+2H,0 T &1, %M B F Y R
FJE4 5 000 molx8=4x10* mol,
8. B fUFf& AR = pE AL S F AL K K F 89 NO;
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BEEDW /X frsathk £ B RS, 2 B3R, NO; 2540 A,
NH, (4% & =4 NO; +6H,0+8e” NH, T +90H ;Z
B AR L A B RL, R, AR SR 2H,0-de =
0, 1 +4H' A ST HIU7 . Na B 1) X B, B X BRI AR A
BEE, BRE Y B, PATBERN H

(BAT)X e e R ER N, 5oMEB RN AREE, BHR
FZ ek, A 6, AAETHW . Na' 5 X 2, B X 2
HERRAREE, BHE Y B, DA RH 0, NO; &1k
A NH, B9 8B#R & A NO;+6H,0+8e” NH, T +90H™, Ak
EE*E&)EE%EJL%%EH, mol B8 F# %, EHRHANY BH
9mol OH Lt A Z B3t Y BRI 8 mol H'Z 1 mol, M Y I Y
B IKRZ BB, B $52.C EH, Z BHRR VR A 2H,0-
de==0, 1 +4H" , 8 Z B2 4 A 22. 4 L(#RAERR T) 0, Bl
1 mol O, if,3E ¥ £F 4 mol H' &3 T THE, D IE#,

£37H ZENBIHSHHEF
Q@ =t

1.B &5 REAK%

(AT S ENTEND BUBRS A TN AN RSB RIRAS =
NBENRESE, AL EREBI,A NFEHR,; 8L
EREE, HREREEMR, TEERAEM—ZHE,B FEH
E,EBETNELAESRE AL EREBEM,C AHFEAE, 4B
REMATBIMAETERNN RERE, FHLERAE M,
D AFEAE,

2.C ZBESH-FRBGRH®
[ #8477 ) 4 A CuCl Bt 78 R Atk R 2= Cu—e™ +CI7 CuCl,
R 0,+4e” +4H == 2H,0, K4 KW EEH, A &
12 Cu,0 WEKPHRER AL Cu™, L £ AL CuCl, B $51R;
RAEZ S SR IMMEMH T, Cu, (OH),CO, S5 f#F 4 A CuO,
€0, . H,0,Cu0 B/ R E i Cu,0,C IF#; 4 5 Cu, (OH),Cl 1)
BT HRER N 2Cu,0+0,+2H +2C1" +2H,0 == 2Cu, (OH) ,Cl,
D 512,

3.C ZBEEH LBOAFRIRLE BRI LB
(BAT)ACR2— TN IS BERB L, A F# B KE3I2
MAEBR, BRKFHNERERETREBEIR, B F5, NEkAE
£, FEEKPEEMREBB LA BAEER, XA L EE A E
FNFBAFFIMAER,C $#51R; FHHERIER, % Zn RIPNTE
=F B T RERRE,D EH,

A%ﬁz#&iﬁ%’l‘éuz\ﬂ% 1 EMNZE="H(P112) 2%

BB FEBIRAREBABE, & C A2

=M

4.B EBESHCAWERM 2EGG

(#8477 ) Na,CO, 22T E, KB EARBHME, T AWK
BB E AYHTS, NH,Cl B8 B 553 E, KEER R B BB,
BB ENGBUERANSBEE MDY, EFELT AT AR MY R
B, A E#, R EBEANENYEREENS 2B
Fe,0,, A 2HMA Fe,0,,B #4517 IRIBAE , WEREB G E 1T
CRIETANER NEESEN R B —ER RN E N EER, I
BREEENLIEASHETENLTERERE, Z5HKE
NH,,NH, 2 N T & FHREH, EFERE M, CuO F Cu JTRAL
FREM, BBEMME, SN &H T ,NH, 3% ERE Cu0,C IE#;
Fe,0, EFHE, TUNAISEBEHEERIMER, & ZI5" R
I0, B Fe 8295 5 CuSO, AR LA B N  Fe+CuSO, =
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FeSO,+Cu, =4 HJ Cu M B EMIKIH L WK =RLE,
LT I BRI B R SRR S " RBE" BTh, D IE#,

5.0 Z&H >REJE IR A%
(BNIURELDRDMHAR REREBR, AHIRMTE
B, RAENTEIEIR, ab PIANA AL AR Bt o, SRERE TAAR, A £5
B Rk EEBAR A BRK LI Fe-2e’==Fe",B $#i%;a
RERBFERTHKE T, ELFETNAREEHNERRS
T, PSRBT MEFRE TR & RE R I KITIE, AL a &b
pH BARE, b INAREMRBRIT KA R, EHES, B &R pH
TR, C %i%;%i%%ﬁ%@ﬁﬁ, SESREERM)N, HIALR
AMERM, ARERSEAEERER, F—BNEE, £
Mg E ST A W&EE,D E#,

6.D EEL R RIL DI B %
BEDN /) SUhBRBE— R EENSREE L,

BAMASUNBRPEMR B L EREEIR, TRIERR
RESURKEMTKRE T, BRRTA Fe-2e
Fe™ BEINGRBRE TR, ESEERBH BT, KL KR
RNEMREARE T, BRMRERAN 0,+2H,0+4e
4OH \ THEFESERBTFREERLER LT K,
Fe(OH), XBEANAEEMNK, SERWKBKTEMN T ixE 5%
B (b) KA BMEERENDUFFTEXA 4Fe+nH,0+
30, ==2Fe,0, + nH,0,

(BT BRI, A EAR L4 FAR N M E S, A
RREMGE R FMRX, E4E RN 0,+2H,0+4e” == 40H ",
BHIR A BEMRETENXEAREFRS XS, 2 RE
BENRATLOK,CHR, PUZARSESSES VEX,
BT REz TESSERD , ABLEZES2ERS, BEAH
FEBIETHEAEERET STHRETESRELE—RT
R ERAFERF B, D T,

QD=2

1.C ZBESBRAM/ R AMEBR REALLEEEXEE Y
W 7 28 2 R

BEDT / Fe GRURBTERENEE R, £S5,
SEEEMAEREG A, BN RNRERSEHET M, IFE
BES U Fe i X ERAE W, HEES, S FEHEM
P& N o

(RRAR ) BN R, B B0 Fe 1970 C  RERARA AN T R
Eith, Fe M EANREBMM AR, K ERBBR A Fe-2e =
Fe’ A IF#, AR ZH pH=2. 0 B, I MA SR ERIE A, o]
MELE THERE M, AERAS pH=2.0 i, S M A A RE ST
TR E A TIREE IR, & pH=4. 0 W R X £ RE/E M,
AAEFA SRR E MR, ME 2 pH=4.0 i, %
TN SERERLFAZE, AL AR T A £ REB R, KX
£ TTEEIHR,B F#; F8 N oA M TR, A THRNS
BESMREE, NS H RN, N pH=2.0 i, TERENEE M,
SRERENEEMHEAS EH,CHEIR, AR AT,
pH=6.0 i, BN FVSEERD A EREE ML 4, Bt
BEMMANSER/N, bt BERER R, AL FREFELE R
R7:0,+4e +2H,0 ==40H ,D F#,

2. ()@@ (2)3w®W
(3)2mk  2H,0+2e H, 1 +20H
(4)@D2:1 @75: 1

EBEEEF/VHRE G RO EX S
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(fBA7) (1) BUR R R RRA R FRIFNESERE, A E R
RETASMHE, OAFEEAR, RESERESE NERA.
BESSEURENRSENYR(EEIESETR) By &
EBMNESENESENREZAABAERXTEGEERZN—
FREDENS X, QFEAE HRELREFRIFNESES
BRFREE fSEREER —BEENMENTRE,OFEH
B RBEAEEABREBTHNSREERESENRY, BEIBH
EBETREMMEARF KL, TAEEBEREXA—EHEH
FUEXEEUEEENRPASEENEE R, OF &
Ao

(2) RSN EER T HY, B TS BEESNM . Zn>Fe, BIFEE A 71
e, WA R, e R B, Zn K EBF, EEFRNR  Zn-
2e” ™ WTRAPSNER , EE H R, B R AOSEER AN A AR
B, RSN H ik, SR80 IE AR, ZE VDK R AR B2t , S Sk o
FRIR IR, F Nk TR NIRRT A HERER,
OFIR Z S E BRI E, Q81R  In KA BF, K EEHUR
K :Zn-2e” n” QI A TEBIEE . Zn>Fe, NI =
H IR, B R, @ IE#,

(3)BIhM R R ARG Zn+4NH, « H,0 == [Zn(NH,),]*" +
H, T +2H,0+20H" ,75 OH 4 5, AR K pH K IZ B2/ h
W Zn (B, Fe EIEAR, IEMR E KB BFAERESMEEIRE
F 8 EAR FAY MR R A 2H,0+2e'==H, T +20H,

(4) QEZERNE AR R E TR ERFZE TN R AR RE
FHETM, EEHRNASIRR R, SHR 9F BTA AR &
EER49300 0 150=2 : 1, QHBBRFHRINA &S ERE KA
60 mm « a”' , ZIRF| PERN A B AMLEREREN 0.8 mm +a, =
EHEZHAT5 1,

3.0 BIFA RN EEL X MU E R BRI LR &
(RAT) IR S, A 5B ™4 H,, sz E B R
ET

P ERREEMRELZENTRABIM, A HiR; KEEHRE
FEASZ Fe™ , FI KSCN SRR R 105, R I — BB (8] f5 15 = 3¢
AN KSCN B, 7B AR L 4L, H A RE W B R B AR 7, B 5
R AR ERERAENEERBILFARLETNL, TREZTER
MAMREREEN AL, CHR XAFENRNAMRY 55
BRI AR ERN S BRIPEMIMNERE, D IE#,

Am3 BIRRNANBS
AT
LA ZBEH RO CHLLREEXSEE

[RRAT) 47 % 5t i BB B £ AR 46 B PBSO, , M A #2024 Ph—
2 +S0% PbSO,, A $51%, B ENER M SR EK,
Cr,03 ¥ Fe™ & vl Fe™*,Cr,07 #EF A O™ IRBBRET
FIEMBFTEREEFHER,B Ef. BESETabs
In R, R BB AR, BRR KRN Zn-2e +20H —
Zn(OH),;MnO, #iF R, 4 R Bt g0 AR, BAR R A= 4 MnO,+
H,0+e=——MnO(OH)+OH ", C [F#h, & o (A % 4 i B
SR, ARRER A SRR, i AL BRI N, 24Kk N, H, H9FA
e/ R :N,+4H' +4e'==N,H,,D iF i,

2B ZBHCRULSHMAEXES REAE AN RE
S, 378 1 i B R

BED / mETH. BB TEN, Al {fEnfk, kEB
FREFWRR AC HRHEEMR, EMR L% £ B85 B F ik
IR, ERR BB AR R R 2 2 2H,0+2¢ =——=H, T +20H 0
2NO;+10e”+6H,0 =—=N, 1 +120H",
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[ﬁﬁ’ﬁﬂ &Eﬁ%iq:‘ y %%Hﬂﬁ*&’mumﬁﬁ*& AC *ﬁ*—l',A % = ;AC
MRUEIER, £ 5L N, I BR KR A 2NO; +10e” +6H,0 =
N, 1 +120H,B IE%; & Al RE £ T HEZH ALO, , ~F|F Al
KEBFERERN, SEEBERE,C#1R, 4K H, NERRN
ZH 2H,0+2¢ H, 1 +20H",D $&i%,
3A EZBELS-UBRENEMR BELEBRREXPE
(B mETR, ZBHEAT, ZMYREELETNR
R W2 B 4% 0 BRAR, B M BB 4R 0 ke NO Hf N 2+5 47,
NH,OH # N -1 47,321 ER 14> NO; iR R 2 f% (NH,O0H)
FER 6N BT, BT HAREHANO, WY RHNE, T A TEXES
BFHYRNE,A 812 O I &, Z W ER A AR, KEHN
K25 CH,CH(OH)COO -2¢ +20H == CH,C0OCO0™ +2H,0,
N—OH
JvﬁH
B IE#; Tl A, A B RN AR, RENR N A (II) +

NH!

OH
(|) +H,0,C IE%; Bfb T, BHE 6 ER

%), BB FafRRZ ), AR R AR X £ OH, BIR X
=4 H°,D IE#,

Sl SRS RROAR M B, A T, T
— o BRI — 3K FAAE S A 5 A FA . P S A R, 12}13‘;8’]%55
EEADGMERT,H. AESSEE N H,0 #E5K H Al

OH" ¥ 7> 5li&1d FRARAIFRAR , 129 H' A0 O (V& ¥R,

4. (1)iFFE NO-2¢ +0"==NO,
(2) 2NH,+60H -6e N,+6H,0
(3)IE#E 2NO+4e +4H == N,+2H,0
EZETE BB ERE X P
(RBAT) (1) Pt B4R F O, #4Lh O (L EMEIR, K4 X R K
RZ;NiO H84% F NO kX 87,5 0 R R4 AL NO,, B4R & 7 =X
4 NO-2¢ +0* == N0, ,
2Q)RIBETEZ AT, FEABRN AR, N a BARE
AL RURNERAS, B R M A 2NH; + 60H -

SH'+4e”

3)ARBEIREETH,NO BN TERUENERERES, FE
BT, RAERFERR N, B B A FHK, Ak FRRN A 2NO+
4e” +4H'=—— N,+2H,0,

Amd4 BARRETIRESTT

\\\\\\\\

1.D ZBES -RXBBABFEE Ty mA

BEEDT / %8 h e @ NaHSO, F Na,S0, SR &5 %, BB
X & A4 R 2HSO;+2e == H, 1 +2507 ,Na BT B F 3
HLPE a 75 1E [FA%, FAR X = 4 Na,S0, ; FH4R X HSO; #1507
R, PR X & 4 & 2. SOT +H,0-2¢” SO +2H" .
HSO;-2e +H,0 ==S0% +3H" ,HSO; 1 S0¥ B I EF i
B8 b FENBRIRX , A AR R o
(R4 )a HPHE 7S, {6 Na" B IS, b N BB F MR, F

HSO; #1807 @id, A E# BREXXEXRRERN, R A
2HSO;+2e'=——=H, 1 +280% ,B IE%; BAITFE 1, AKX HSO;
AN SO WANBEIFER, ARA pH (K, C IE#; HSO; 1 507

WIS FAHRE b FABARK , M5 1 mol e B, FHILX A&
EIMPNREHF RNZ2E MM 0.5 mol FREBHNRE (49 ¢), M=




£ | pugn B 252Ar
0.5 mol SO = HSO; MEE,D §1%8,
2.D EELCVMBEN R R WAL E R AP R B AR N
X$5

BN /) Z%B A RSB, Zn A7EEEBIENR, Zn
REFREAURE, ERNO BEFERES, WRERH
OH [ A Mt ka5, H' m) AW IEARBE

(BT ) ZE B AR, Zn HH A BEAIR, ZIn KBEFX4E
SRR, A B AURE A R - Zn-2e +20H" Zn0+H,0,
EHR A NO+5e” +4H,0 == NH,+50H , 2 & & 5 2NO+
5Zn+3H,0 ==2NH, +57Zn0, B IE# & B th 7 [ 3 F 19 IE R %
=, BB F @ k%sn, W) OH @ & M Ak % 5, H' [ 5 M E 4K
%5, C B, AARKE RN . Zn-2e +20H" Zn0+H,0, B if
£375%E 1 mol OH™, A 1 mol OH™ M IXAR JE 3N AR, n( OH™)
T BAERT H,0, AT OH SRERE/ )N, pH 1K, D $51%,
3.0 EBES RSB AEVAFEE PO

BEEDHT / ksl Ni(H,PO,),,Ni BIRK 4+ RHWR
HERR NI, Ni EBEAR, NI AR EBIT AR a HEA =G E, IE R
89 H,PO, @R b AR E, BT 6% Ni(H,PO,),, NN
AR, H,0 BB LR H, ¥l O, ALK B <18, B R
RUEFREERS, IEPH Na' @ ABHBIE c A
VE,

(#8A7) B ARA S Ni(H,PO, ), ,Ni AWK, Ni ERT, ¢
MR BIRIER, h 5MNERRAREE, A IEH, THEN B
AR, RETRRR N, B EZAHD 2H,0+2¢ 20H" +
H, T ,B IE# ARI\BHVTI A, C EEH; Ni BAR A FAR, KE R
Ni=2e === Ni"", R/= £ S, NHEMA B, X £ R :2H,0+
2e” 20H +H, T, HHNBEEHTS 4 mol BT S, /74 2 mol &
=,D iR,

4.C ZBm RBEBABATEREE vy A

BEIN / s @TM,NO; 7 b EEAL LS NH,,
NH, B3 Sy 8EH A a =, 5 H,S0, %% R K 4 5%
e TAEMES, HRIE NO; HAEH LI, NO; REEHA c
=, 0 b 2F ¢ B> A RAEEAE T B,

(RRAT) AT 40, b = H ¢ =2 (8 SRR F Ao #ps, A IF
PR PR, ¢ T & A KU 2H,0-4e ==0, 1 +4H",
H' 58393 F 25 b 2=, NOT 7E0E4R | 440K 84 NO; ,
Wk B NH, , B BAR 77 75 B4R SR - NO; +2e +2H == NO, +
HZO\NO;+6e’+7H*— NH, T +2H,0,B F#a . 484 B M4 o
5,b RIHFE NO; TEELFEEL Y NO, B — L 24 L A
S5, EBETHERHE, FETEE ¢ B4 ESHER, 2=
1 mol NO; &AL HES, B ET 8 mol, £ EAS 2 mol, 47
RN TEEAIRN 44,8 1,C 12,0 25 b =2 @k Sk
s, N NH, #A a 55 1,50, 80BN 4& R E S, TIAE
1 F BE,D FHio
5.C RS ARMACELEE b HM

B A RIS AR, B AT Zn BARK BF, Tl
PEEBAR E MnO, 1S 5] 8 F 444 Mn™ , o] FIK B A, Zn B1K
A TR, 1B B IEAR, SRR M 0 B 7 20U, S iR
N AREFRRE, RBE,Zn BRERESNERIR AR, (EA
BRI AR, B Bk SMNE IR EAR, fE 0 BB
FRHRo
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(RRAT ) JCERY, Zn B4R H A 4R, A IE#, TR BB R, AR P HHE
FRYHEEFXBREM A%, RIEE F B AE i
JEN @£ %5, W ZEFE 6.5 g( B 0. 1 mol ) AT, AR BAR R &
XA Zn-2e +40H == [Zn(OH), ", &M BEFH 0.2 mol,
5 0.2 mol K™ 0. 1 mol SO Bid Sx# i, ST 41 (S BR 508
YRR BTIE A0 0. 2 molx39 g « mol™ +0. 1 molx96 g + mol™' =
17.4 ¢, B IE#; 888 [ XA [Zn(OH) , ]* S EEF 4 Zn, &
RN A[Zn(OH), 1" +2e"==Zn+40H ", Kt 7& & pH & 4
BAR,CHHZ, TR, I XK F Mo™ #4025 MnO,, B R TN
Mn** =2 +2H,0 == Mn0,+4H",D F#,

B ZBES UHMASIERSN GHBEERA B EE &
fb Ay Kt 5

BEDH / NEZTH,M & BT HEFEFEM, 27N
F, e OH Bk A REXBFHNEMRE, BRRER
A 40H -4e’==0, T +2H,0, ATIA B4% A K FAR, Bk B
A B,

(BT RBRCTHN,MSETERRN, 51 EHELER
M—OH M—O0 M—OOH X [EE] 7 M,M § 5 &AL 514 B Eb %
BEAETH,M AEAT,A EHRBER T, B A KB
e ERR A M—OH+0H —e M—O+H,0,B &%, &%
B MO, RKEE, S8 7T A BRAEZBTFEEENRNE
SR, Fitk MnO, B ACHER T ABESY ClI° 5 Bk i 4 5 Cl,,
C I, SRERARY 2,0 2 0H, 1 +0, 1, RIFBRIE
T A, FAEM 3 mol K, BRI 4 mol B, NFRAER
N L 0.0672 L
SUNEARL 67.2 mL S 4R, EDF 2L ool
®ERETHYRNEN 0.004 mol,D IE#,
D A RBBASLFEIE PO ER
(BT ZEB S BED, A BRELAETXRERNSARK,B B
W ERAETURR AR, FARESS, At B B8RS T
A BIREBEH A FR; EEERRPRERAUCAREER MM
PSR ERASE AN R R AR TR, WM R iZ 28
HEXFR BEBRM, BEMELHEME, Rt M TIN5 K
R, AEBRR,B IR AREMN R ERERXFRABFH

=0. 003 mol, &

COOH COOH
RN = 4 ~ c N2+ +
B _L o, +OTiI"+4H,0 == _| yyy +6TiO" +6H",

MBHRRN A TI0™ +e” +2H == Ti" +H,0, M B F S4 /&

1 mol B EFKFE, %5 6 mol e, [FILE 6 mol H BIFHE ¥

THE,CHERBRERNDN =Y ITMNRE = M A
COOH CH,

WJMEWﬁ%&&%%¥ﬁEﬁ%51W@+
COOH

X
~—NO,
D A MR G BN AT g R uT R R AR
IRV EA BB S XS

Cr,07 +8H'=— || +2Cr +5H,0,D F#,

BEEDH / NE@it a AR B RFENFESENHE
[ (CH,) ,NOHJREEA, ST H#EH (CH; ) N B ¢ fE[5 a 8
RA%E, N a BARKFR, c BARE, Cl &Y d Re A WHE
1, 0 d fRAFAME; Na' B3 e fE @) Z RS, U e B0 BHAR,
BB, a AR, b RAMR, RRELBEENIE
R, P R SR IEAR N BSR4 1Ak,
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(FBAT) AR BB T T M, coe AMHE TRME,d APB TR
R, A SR BN T &, KR ML R E SN B Sk
Kk, B iR a DA, H,0 BB F4 L H, {1 OH ,0H" 5§
(CH,),N" 4 g% (CH, ) ,NOH, 848 & & =% 4 2H,0 + 2¢”
20H +H, T ,C 512 ;b AR, ARTHNEEREFRELBTFE
MES, 8BRS N A 40H —4e” 2H,0+0, 1 , S8 IREF
WIHFE, S ENWRBBORE RN, B m%>n%,D EHi,
9.(1)Df Hlml Mg BARABIAEFZME QM+
2C0,+2e == Mg(,0,
(2)DIE B ZEiAEHRSEBHEZEESL ©2C0,+10e +
10H'=—=CH,CHO+3H,0 EA&RARZ
ZEHCURABEXGHE XRBIAERESH, R biLT
A R B2y AT
(#847) (1) OB ES CO, #1bAh MgC,0, BT R A FB+4 [
A+3, RERRERI, AT Z ALY K E B8R IE4R, Mg B4R
H TR, FE BB 2 FL B2 K B BB AR A BAAR, Mg B4R 4 BA AR,
F R BRLAEE S BRI AARIEE, Mg 2804 Mg, i &
Rt Mg NAE AR, BEPRBNEFmEE 5@
RS 7R iR B9 Mg™ A 8 BARS, (R kil R A Mg™ ¥ RN
EX 1 mol, QA THEREEI T, RS CO, ZEZILBMKE
iR F BTG MgC,0,, 6 Mg S 5B N, AN E
WA Mg™ +2C0, +2¢ == MgC,0,,
(2) DCO, HHABNHIFTRTRUANEE, B CO, K4 7T
WRR R, Cu BAR AR, Pt BAREFHK,a 2 BIRMIENR; CO,
B ABYYN, FEETE, BR KK EBFEE 0, H,
Rt H' 2@ S X AR X, R 3 X fx 4726
B RIE; N PR Cu B4R, N3% Cu BARS KK H
F,5%% Cu BRI, EEH%,. QFBNBERNBHER
NI A 2C0, + 10e” + 10H" == CH,CHO + 3H,0. CO, +2¢™ +
2H'==HCOOH 2C0,+12¢ +12H'== C,H, +4H,0, A4k B}
R A 2H,0-4e” 4H'+0, T, PR AR S S =TT 40, 8
B FART N EEART,
SSh 3 FhBUERAY TIEIRIE R M FE

Q@ (ex

1A ZES>REE ARSI B Yk FREGH AN
F R E AP
(BAT) Bk PR B RO M, a BARKBF AR, A IR,
SNEREE R, B F AR AR EAR, SNBSSk A Eh TR
[e],B IE#; Bt TAERIBEI T A, Li" 2830 38 F 304 B8, M Z AR
HABF R, C B, ER R NN SRS B2
R, AR RKERH L, Co0, +Li,C, == LiCo0, + C,,
D IF i,

%E‘%’? BnmETBEATE BRANBRR KRR, &
RTEGEN"RU-ER"ER. ERRE RN EERNEKS T, L
T BRI AR =) PN HE R A
Ha BRI ERR R : Li, Co—re == C,+xLi",

2.D BES WA ke THERESN B LT E
(RRAT ) LB Ao R e b, S8 T AR, BAR R NV T8 Zn—2e” +
20 =——17nCl,, F A FH, BFER LR —H[ CuCl, ]+

[CuCl]"™, e it BB ffoth, $5 5 s IR A AR AR 9 [RAR,

ARSERFRBENHH, TEM, AR ER 5 E R TR

LA T, R, A2 BRAMER, KEFURE, BHRER

Hz—H[CuCl, ] " ~e [CuClL,]*™,B E#, MR, 85T

| HRITER, RlE S ERITR,C E5, BER, RIBARERKR

~
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N,EW FEBREPERS 2 ml BF, HFEBRIEINNRES
2 mol CI &, Kk 2%35.5 g=71 g,D iR,
A EBS-THREER IARESN R B RS E X
$5

BIEEDT / BHBEETM,Zn EEREEFHIREY, HES
MR R, BARR R Zn-2e +40H == [Zn(OH),]*",
CO, 188 F 4 Bt HCOOH, B4R K R =t CO,+2H  +2¢”
HCOOH, IZ 7L Pd 4K /A B B IF 4R, R BB, Zn 4 [H
e, 2L Pd 492K A2 BHR .

(#RAT) BN, BB TR @ Hk, OH ANRERE LA Pd 4
KA, A IR BEERS, CO, 158 F 4 A HCOOH, B4k & N =X
% CO,+2e +2H'==HCOOH,B TF#, i B L 7L Pd 4K B &8
WA E, TERZ I Pd 9ok 5 2R FER, ERMEENS
F 7Zn 8B4%,C EH; R\EARESES M, THIMBELRT 1 mol
BT A, AR BE AR MK A BRI E S 1 mol , D 1E#,
B EBEH > —RBEIERESKH EHRALEX BB A £
A

AR 38 7745 TR N M), o, , S

BN ML E RN Na,C,—ve == C,+sNa", ERRE £ R K.
Na,_ MnO, +xe +xNa"=== NaMnO, , Il a 5 IE#%,b A A, T B

f,a S PE#R, b 5 4% S AZ Na,_ MnO,+Na,C, z—z NaMnO, +

C, FMn CLEHUEMEETEN, X4ETENHUERR N,
A 2. B, % 4 &K & NaMnO, +C, == Na, MnO, +Na,C,,
Mn TENENFH S, RBFEREMR LR E,B F#,; B
AR A Na,C,—xe ==xNa"+C,,C $5i1% 7 i, 5P B EE
LR 4 mol e, HEM BRI E 4 mol Na, RE R 92 g,
D 1%,
C WSS REEHER T RXIER BB B FH

NaMnO, +C, , 7§

== ZAS

BEDM /o5 % MnO, +— Zn+(l+%) H,0+
L7080, 2 Ma00H+ [ 2050, - 370 (OH), « 41,07, 3
g in S n g L ZnS0, n x

B, Zn 4 714k, %#&&Ftﬁ Zn+—H 0+— ZnsoA—ewr

OH’:?[ZnSO4 +3Zn(OH), « xH,0], ERE EX A

MnO,+e +H,0 == MnOOH+OH", 7 B8 i, 5 &5 f1 fh A8 %
MR A, 5 IERAEZER 20,
(#RAT) Zn FRTE BARCH S0 AR, BB Y, 2 B SR K E L
HIERM A, A EH; AT T A, B Zn fREBRA R
B, Fo i Zn FRAE AR (AR, Zn” BB SRS, E TR A A KR
&R, B IEH BT O A, TER, 5 BIRARBENZRBR, N

Bﬂff&&&ﬁ:%[mm - 3Zn(OH), » xH,0] +e” —

1
—7Zn+
2
%Hzo+%2nso4+0H' C 452, AN S EY MM A T A
EEMBEAFY AR ENSENM S 4 2

CH,=CH— E—NHZ BN SEYITBINBERREHE,
D IF#,
B REEE BB ARR L P AL AT T A B KR W
IR HA Wk
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BT / RBERTH, MBS Fe 5k 8 F, FeOOH@
CFM 848k 4R, T B B EBRHR, 55 6808 F AR AR 7 ; 7 B Bt
Ni(OH),@ CFM B34 4 TE4R, 3¢ BB VERRAR,, 55 BB IFARARE

(BAT) BT A, TR ,a 5EREMRIEE,A [E5; B,
AR R AR & 7t A NiOOH+e +H,0 == Ni( OH) ,+OH ", I[F 4%
REE N, B $51%; B, HRLX4EEHM RN, BRI A
Ni(OH),+0OH —e” NiOOH+H,0,C E%; T B, FEFE
FE#RF 50, B) OH B FeOOH@ CFM 4% 75 Ni(OH),@ CFM E34%
#%5,D FHo

7.C fgFs 24 S,—Li,S A Jewh 16 & F A0 A2 4 b b AL
USRI Y-UsE R
(MR ) Bt PRI R R R (W RN Sy 3 F B Li,S BRI & 2
B 16 B8 F &L IR ) o 4, i B R RZ 4 16Li+S, == 8Li,S,
A IERB; B ST 40, Li,S, 44 MY Li,S, F0 Li,S, 2845 1h
Li,S, 58 Li,S, &6 BAHE R R NITRNXBEHZPE
K,B IE#; TREBRT, & BARH B iRt fI S AR, Li,S FEBHAR R &
B A4 ESENR Li,S — 1i,S,/Li,S, — Li,S, — -
Li,S, — Sy+Li" , RAE A EE S, MEEF, 3B H S Fx
AR, NIRRT R REINRERA G, REEM S, AR
TARHESR,CHBIR, RS EET M, L,S (KB MHRE, frblit
BEENAT, B TR BB EARN ST EM, i B RS
REMBRME,D F#,

8.C ZREAS HA bk TR S AARLITH
(BBAT) R F R E I M, a BN REMAHR, EAES
FEAERUNRNEREE T, BRK NN Li-e Li",b &
WAER, EBFIER TESEABEREATRESEET
EFERRR N EMRBRNE, BRI A N, +6e” +6Li"
2Li;No b BIRAIER, BE F1EB TRS A B IERELTIE
BRI BEFEERER N A RAME, A 5122 BIRAFREH
BITAAR , b B4R TEAR, MR RS, R MA b BARESERE a 8
,B 1R b BRABERR XA N,+6e +6Li" 2Li;N, B
BRI T, AN EFEER SHRELLA 70:28=5:
2,CIEH B E B A BN E RN A 2PbSO, +2H,0 =—
Pb+Pb0,+2H,S0, , & R4 EE 2 mol /KA, 4% 2 mol BF, 73
S EBTFFETH, TEIEFE 0.7 g B, LR E B EEKNR

— 0.7¢
27‘377

171><1><18 g+ mol'=1.8 g,D $HiR,
g ¢ mo

9B Zeffi A A AT A B 15 & AT ik TAE R ALCL,,
LR 5T
(BT BRI MEAXDMECFENETEEARSEWR
$RT B AICL, M T8 6 S 8B 82 1, IBERAS AICL, RARFE
APFL CI, A 5125 ALCL, B 75 7 B {7 42, 2 4 M 8
(il (il (Jil
c1—>A1—c1—>A1—c1—>A|1—c1 , EIRTERE 2 A Al BT QLR

| |
cl al cl

FAE 240, DU SEHE, 981K AL CL,,, FEEER2 AL JRFH C
BRFE (n=-1)1-,B IE#, MEBH, BEAR, B X BT, A
RALCL,,,, AR & & R N T 820 Al-3e +7AICI, =
4AL,CL7,C $51R ; R B, SR BRIER R, 584K ALCL,,, FRI+3
M Al BEFEERRERN,D HiR,

By cuv v nusamrrmEen, cann
RS RA, BHRONR Al-3e — AL,

10. B ZREA 2 A W AR AL 69 3% 4 B AL R R BT 3 M @ 4R
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B B4 e kit

BEED /) RIBEE, Z BB, Zn REXBT AR
In™ YEA TR N Se@ C(Hfi@ £ £ %) K IEMR,Se 1558
FHE Q" EEERM CuSe, AFHREBETRIT S TH
1f,. CuSe — Cu,Se, — Cu,_,Se — Cu,Se, & J§ 4 %

Cu,Se; FL 8RS, BAAR L Zn™ B 5 B8 F 4 FY Zn, FAR L Cu,Se

REBTFREEGRUR I RABE Se, BEM Cu™,
(RRART ) FL B i FAE 7 B AR B 5, IR 0T, I BB id 2 Fh SO% B
EEN,A IR BT, B, ARE A B FHEBITERN
W, B Se@ C BR SR N A Cu,Se—4e”
2Cu™,B IE#f; MR X AW B FHS, ERBRNTN Set
2Cu” +4e” == Cu,Se, CuSe — Cu,Se, — Cu,_Se ——
Cu,Se iF 2 TR IUEMIEENR, CuSe—Cu,Se, BEFH
H—H R, NHE R CuSe—Cu,Se, BB R K H 2CuSe+
Cu* +2e" == Cu,Se,,C $41% ; & H[E#F Cu,_Se H x=0.2, 0 H

s s +2b 1.8
{223 Cu, (Se, KIS0 aCuSe + bCu,Se, TI% PRt

a

Se +

1
%7,% Cu™ 55 Cu' NI EE 1:(4x2) = 1:8,D 4512,

(1)DIE 2CI'-2¢=—=Cl, T @2 X

(2)N,H,-4e +40H == N, 1 +4H,0 0,+4e +2H,0 =—

40H™  N,H,+0, = N,+2H,0

(3) DMg—2e”
EBS - REA LT, A B RA B F B AR K
#5
(#B47) (1) DX BARM MAFERE, R4 KRGS, AL E R
R, W X BARKIER,Y B8R4 AH, AREERURRY,
BN 20 -2 ==Cl, T , QRF/EHRR LK 2C -
Cl, T 9T 40,Y 4R 4 AR 1 mol Cl, B, %7 2 mol 85, M|
& 2 mol Li' %8 1E4H,
(2)N,H, AR e, 25 P ESEEN T, KOH {E 8 2
Bzl e AR 2 N, H, +0, == N, +2H,0, itk X £ &
Rz, 8BRS = N, H,~4e” +40H ==N, 1 +4H,0, [E{R &
A WRRERR, B R 0,+4e”+2H,0 =—=40H ,
(3) 4R 8 Mg—AgCl B3t & &7 5 12 = : 2AgCl+ Mg = Mg™ +
2Ag+2C1 T 41 Mg 1EGAAR , &K A B R R, AgCl {EIEAR, & 4 3R
BRR. OMg Eth, EEE MR N, B R Mg-
2e =——Mg", @AgCl EIER, &4 FRFER . AgCl+e —
Ag+Cl™, 47 1 mol 88 iBIF5MBEEAT, FARBEHM 1 mol EEF,
BEmLT 3558

SEHM)IZ

Mg™  (235.5

2e”

i

Rl 7] it

1.D @Em A TAERESN, TR BT HE LR,

LA o
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SEMIE / sy REh, MBS RETERYEE
(%0 a fBE Cu,0 568 T % 4 SR F4 A Cu,(OH)Cl,
M a#&A 7% b #& £ NaTi, (PO,), BEBFEEERERK
HE A NayTiy (PO, ) 5, 1 b 48245 T AR o

L BRER R AR Rzt
atlk(1tR) , | Cu,0+2H,0-2e +CI°
RN Cu,(OH),CI+H*(C TF#)

b #&( IE4R) , & B NaTi,(PO,) ;+2e +2Na’
3N Na,Ti,( PO, ),

R
)
i

S
(FRAT) B ESBRES F (Na") [ IEAR (b 4R) 1IE/, A E%, 28t
TARRERE CI (IEARVEFE Na', FTAT] f Tk B2, B IE#%; R
B35t FB AR R R T 03K JR M : Cu, 0> Na, Ti, (PO, ) 5, 5 b AR 4

(1 B
Ag/AgCl BARJE b ARTHIZE, WML b R BARR A Ag—e™ +
ClI'== AgCl, FTUZ BARMEA AR, MR R Ag>Cu, 0,250
IR B M Ag>Cu,0>Na,Ti, (PO, ), & L Ag/AgCl AR a
0 a th B R S Ag—e +Cl == AgCl.b tR B R A=
ANaTi, (PO, ) ;+2e +2Na’ Na,Ti, (PO, ) ;, Bih Nk & if
S8 H,D iR,

C SEE BT R, P A MR A& R YR
R R AL A N R SR

SEMRE /ety R, B R, ER S

(R L kB FEEGURN, R, 0, LI BH L5

BFRERRRE, ZFLThee BARIEIER, TR A BB,
2B RIERTR, £ 7L TheE BARIERTR,

TE L iR k&R

.. AR (AtR) Li-e” Li*
(REit)| prpmemER o % O

- AR ([H1R) Lit+e Li
()| smeemmg) O % T A

© 20" —4e ==0, 1

oo BB e
BT 2Li%0, =2 Li,0, B 4Li%0; <=2 2Li,0

&
(#R#7) R X T A, R BB LS 554, FIbE
REh T LINO, B9 BB DB MARBERE, L EEF K @
HESBREE,AB L, MER,1 mol 0, 5 2 mol e #4k4
03,1 mol 0, 8 4 mol e #4¢% 0" ,FERET S Q A, FiLFE
EEFSTRR 0 %44 07 ,C 4512, B, B4 B,
HEREHRAAR,D E#,

A BEERAFE RIS, R E BT B
F e A F it A

[EEME / g, afka FEFRE, REAUR
Kz Bk b EBETFRAN, REXRFRR,

Btk | REZEEHE 2259 A VA
Bika| | N | 2H,0-4e'==0, 1 +4H (A IEH%)
Bk b ERRERN 2H'+2e” H, 1

(BT B4Rk a B4 H B4k b LIEFE H' H B f1 F 2R

MNEZEHEAE,B FHIR ERFBBORE R U, AMUEXTR
ETTS

B EWN, L EXTRFN N EWL, LRI IE P, H,80, BB
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H,0 &0, H,80, % &R B 38 K, pH B/, C $5R; £ A 1 mol
H,, %% 2 mol 887 ,4NBRE®IF0. 01 mol E3F A, E84% b A A
0.005 mol H,,D 4%iR,

4.D ARSI REBRAST R ARG S5, R LA
WHM B FiEASE

ESER ) mENERD XANTEREHR, HETAE
(Wt b REM S TEBRREER.

T4 1 mol TY 51 mol H,0 ZE8AE b F4% % 4 mol B8F, 4
A% 1 mol TQ F14 mol H', Ak 884K b A PER, K £ UMK,
BiR a AR, KRERXRRR N, BELSRESE H,S0,,BF
(80 BT 3R, (A e PR AR A AR Y HY 85T L F 2R AR TR
FBIRAE & S o

EfL | BREREER AR R Bz

Bk a( BIR) , & ‘-
BEE R 4H" +4e

2H, 1

R
B b(BHR) , | - .
Prfcape TY+H,0-4e TQ+4H

B

B TY+H,0 TQ+2H, T (B 1F#3)

(BBif) B EP, EEFREBEkR, A (BRE) ~E£HN H
BiEdRTXRBERELE(ARE) A EH, RERSHERT

L, TY #4008 TQ g, B B R E LN C=0, B K
NFEEERAETELEEEN LR, 5l C=0, @It X
N

@ AR, B R BRI RE, AN M ARE, 6
OH

32 TQ,C E#; R AR ST, TY A TQ I, B

BEMN O RTHABBER, MBEENUSIAKN O RTXKA
N

(0]
H,0, fT A B 0 fRiC B P K, BEH R ﬁl ;
ISO

D 5%,

el SEEER K FR & ETHER, TH B0 5RH
B > JEa ks W kBT IRER, Y EREHIINE
B RN, AT RR B O BT SEIAEE,
5B SEE "LERE FAEME X RMEATE. B FiEH.
ik pH T AL
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EEME / 5B R EERBE, hEBib,x<1, 1

(1i,Co0, B4 LiCo0, iT 72 H, Co TEEAL AN i+ (4-x) &
4+3,Li,Co0, BEFEXERRRK, ABER, Pt B4R A BH
AR /2 R 2 BY AR AT
Li,CoO, B4R (BAtR) , Li,CoO,+ (1-x) e +(1-«) Li"
KER R LiCoO, (A $41%)
Praf(fi), & 2H,0-4e ——0, 1 +4H'
fe B

[T ) B R R SR T A, A FRERR T 5.6 LB 0. 25 mol)
0, B 1 mol Ea%,ﬁi@uwll: mol 8 Li. CoO, , B TE 56,

SOy AT, mEARBSE, BlE Pt 88T, C $HiR; A%k S
B ST, AR AR P, BAAR A 4 H' SBAE H,0, M AR i
pH 1%, D £,

6.C AWA BLFRE, SRV LEREBE BFEHH A,
W IR i A AT

(EEIE /5 eamt b ot 1% B4R | Li B F A |
Li JETARZE M B, R B A H, 7SS S B
PR BT, H ¥ — 5 A B AR T ) H,PO; 4
A H,PO, , Li* i [ ok B 5 5% 0 P 14 5.4 ( B4% ) BB3h (C IE
W) B A Bt M AR D $AR , Li 26 8.7 A A L' 3¢
i B BRI 1 TR, AR ( S4A% 8 B4R ) H,PO,
H' /2 T A H, SIS 47

EfL FR AR R B
T AR (BE1R) Li'+e =—Li
T H,-2e¢ +2H,PO;
B |5 2me PRI T
(BRI ) | S At a4 ( FRAR) 2H,PO,
. &M AR ( Fa4R) Li-e” Lif
TS -
2H,PO,+2e

(R | Skd B Bk ( T4R) 2H,PO; +H, 1

% K7 . 2Li+2H,PO, % 2LiH,PO,+H, T (B £4H2)

=
[ 84T ) AT, B AR FOAR H,PO, 641k H,PO; F4& T Bt
SEH Li* £ B, LiH,PO, , FRS5e B F-<F 181, 6 £ 1 n(H') = BEIH
n(Li') BB MR BRI, A 12, K BREEH | mol BT
A 1 mol H'BRRATRARA, oA EDRE B, D 418,

D G RENRIE, A BN BT 6 A
[SBAT ] B SH4E T et P40 008, B A LR, B AR R A
A Zn-2e ==7n" , 75 B B4R N 4], MnO, 76 EAR % 4 R
FR,AC $12,D F#, BBt THERY, A T 0 E4R (1A B
BAR) B, B Hi%o

C HEE #HREb, FRAFHEERN bbb R EF

(EERE
Rk RRFIE PR R RE 3
Zn B8R A% (B RS) In-2¢ ——7n""
Zn—TCPP 84k AR (FUBA) I;+2e == 31"

N\
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(BAT)AOEE AT RS T F AN Zn—N AR,

A, S B AR T A0, 5t R T 4+ ﬁ

B IE#; Z A, AR R AT Zn™ T ER B SRR K, C $#51R;

AORS ST T | mol Zn 4625 2 mol BF 4§ 1 mol Zn™ 54

0.65 g( R0 0.01 mol) Zn Bt,I2i% F#F% 0. 02 mol B85,D E#,
B @S Ry TVERIE, R AR R R, ik pH TS

Zn* +31,

SEME / R, BT HARESEREER, AE
(B e F R E T4, Culg B4% A 514K, CuRu EARH 4R,

R AR 2 R

2HCHO-2e” +40H == 2HCOO +H, 1 +
2H,0( A $HiR)

CuAg B4 (711R)

NO;+6H,0+8e
EH)

NH, 1 +90H (B

CuRu B4R (1ER)

~/
(#3847 ) Culg BARH R B AR, B4 8RR L BEAFIE, A
9% Bt B 08 8HCHO+70H +NO; == 8HCOO +4H, T +
NH3 T +2H207/%\&}§/K_\\;ﬁﬁ OH? ’ )H\Ufgfﬁ PH %ﬁﬂz&ﬁ bl HZE

=FEAMN KOH, C $81R,; OH Rl Fi 7 32 8%, D $51%o

10

Rl
1

12.

B HBACEMRE,FAETHBIHI G LR EX pH &
A A

EEME

R FE AR R R 3
=+ .2C,NyH,+80H —4e”
Pt E34% ( BAHR) CeNi+8H,0(B )
Z.40H —4e 0, 1 +2H,0

Ni 845 ( BEAR) 2H,0+2¢ =—=H, T +20H"
(£2) SRR 20N H,+40H 2

C,Ni.+4H,0+2H, 1

(BBAF) BB = 7% @ BEAR, N OH # (@ Pt 884K, A $51R, RIE2
SN, AR FIEFET OH A%, pH 1%, C $81R; BT R
AR K, CoN o , RIBERBFFIETH, H, ~2e ~0. 5K,CoN,q,
{EFERA RG> & 0, £/, NS4 AL | mol Hy, FIEAT, £
K,C,N,, I Ei9E/NF 0.5 mol,D $H1%,
KR
.(1)DN,-10e +6H,0 == 2NO,+12H' QiiF=4%m 0,385
i 1 NO &

2)N, ?FHEEER =%, B8 X, BAEETERANEEE
WA PR REGA, T RA R RO BB K
ECING i

(#B47) (1) O®BF a kB N, &HH NOS, BETEHMENFS,
EESNURRN, Bth a AR, B KRN A N, - 10e +
6H,0 == 2NO;+12H",

(1)BB (2)2NH,+60H —6e” N,+6H,0 (3)bac

QA AT R EE F AL PARCA] S

(FBAF) (1) MBS AR B®BEMEN, RTENLENM 0
MR -3 0, KERFER R, AN, 7R A4 R,

(2) FRMB B ISR Bt =4 HE B EERERSNE
SHRELHR 173, T ESE _EYRNEL N 2:3,5
3 mol X5k K 6 mol B3, M 2 mol HS 5k 6 mol
B IS ENIARS, BE SRR E, THEE
W

(3)ERRZR N, BIREA NH; IR HRE, 407 b 3Rk
BTBAIRGEERN, KRR EE, HRANENT o, TH
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2, AP RIORRTHN, BRR, BXKEFAE, fTA H,0 B3F
BRXH, N, BRRA NH; MRFRE, BT RS RED

BAFEEE M/ NEIRACKA cab, ZRE T, LT b HRBF T
N, BIERA NH,, A ¢ &AF T N, BIRRHA NH;, Frid
EAEMERR B S AT A baco




