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2xH,0 2R 4Na, ,, MnO, + 4xNaOH, B4R £ 4 R & O, +
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NH, 84K N, N TRAESNI S, 220U B A% B4R, B4R
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2 fF LiOH fR & ,C E# ARIBEE BT M, NBIE 1 BshE
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WLEIY 4 mol e AFFREMEIN T AR e ~2C,(Br,.1,) ~0, ~
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(2) EBFRARFRIAISE Mn B3, 0 Mn™ R/ ZEBRARISE) B8 F 4 A Mn ; FH
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0.2 mol C,H,OH 01 0. 2 mol H,, A R A ER R & H 2C0, +
12¢”+12H'==C,H,OH+3H,0 2H" +2¢'=—=H, 1 , BRI &%
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T B e BWSEF S0, WEE N

f

64 g+ mol’lxzif mol .

al =77 8 L C R BN 0, g4
c(13 \ \

GNP ,%E’\Mﬁﬁk,%ﬁ o AR AL B RN, T

FE RSB, D iR,

£31 EEMSHH
@D =

1.C ZEEH-2FBOLEFIESE LT Bk 25N G P
(B AeEE—RILERSESBER, WEAERRNEGS,
DRSS S s @E A, A E5H, B KEBHEM, ZEHEM
s, WEFHNRSSERRE AR R, K ERFEDR,B F
, BASEBIRRAE SR BB mNEREENE R, BRI ELE
MEBUR R, B R IRR I A SR IR R R, C $51R  TEME T
ERINEREYE Zn,Zn th Fe 3%, Zn fEARWE 1R, Fe /ETFAR
AR, X F) A T AR A, D 1FH,

2.A ZEEEA AR EE R
(AT ) ARIBERE M, AL £ REE R, ER - 0, BEFH H,0
R4 OH, 8BRS R H 0,+4e”+2H,0 ==40H , A $§1R;
KEFRVMREERURR, ZREF Cu RBFAERR ™, %
EEMNRE,B EH; BENTRERGTERIUAR, ARSI
MEZ~E5EFE,C T AR PEE FKEER AL(OH) ; A1
H AR 28, 8250 Cu, (OH) ,Cl & &7, AT A BB HUA R AL 75
K Cu,(OH),Cl,D F#o

3.0 ZEBELEGBIREGY

RERRE ) mEETH, 2RI ERAEN T RS
A, Fe bt Sn JE &, Fe fEAAR, BRI A Fe-2e”
Fe™ ,Sn {EIE R R IP, BRI RN 0,+4e” +2H,0 —
40H",

(FBAT) AR TR R R AT TR B, A $5iR, BARE TS
REURER, BIRE IR, BIRIER™E, AR A BKIRE
THBIRIENR , B B R KR SR BIRIE R, B $RiR; Fe 1F
ARk, BIRSEZ A Fe-2e Fe™,C 4212 12 = {3 o] 4%
BEUFTANT ", Zn e Fe 3Rk, M AR B, Zn {E 4R, Fe 1EIE
R ARIP, TELEE IR, D F#,
4.C ZBES EMABXGEE 2EAHY

(FRAT) B B H, $E 30 5 BIR EARARE (BRI, R 8BF, RER
R, A IE% ;8 B, SRIB(ERRAR, A4k £ H,0 BB Ay H'
BRBETENESR, AR BRR LA 2H,0+2¢ —H, T +
20H",B IE#; W7 AT, SRR UR Bt , R KB F A AR Zn™,
IR EMBIRR A Zn-2e Zn™,C $H1R BB, B R




| papn ) o532 APP

BN AR IRIE, W B I, BR 4P R IE N R et R IR, (A U W 8 A0 i@
BT, By E BRI E i M2 RIEANE, D IE#,
5D ZBESH LALFHIFRE

BT / #Zab UB%%EE, NEFRERENBL
SR, BRAEPAAR S ab A RIEEE R BE, BT S
R TR MO AL AR IR, BDAMINEE 705k , PR R R BB A — 4,

(8847 )a b N SLESE ZBA 777 A A BB AR X , T % Bh e8 4R
TEEIERIZLC KSR E AR, R EBN KL, Zn L Fe 7RI, TT1E
HWENEBARATRL  a b DURIRERE, SWER IR IVE AR, 45 B R AR 1 BH
R, Zn TT{ERE BN EEARATRL, A B TEAS; R BSMINER 7R BT, AR P
BOSRER I8 I VERRAR , 46 BN SR AR VEBRAR , BRI ML i B /S 5D BB B BB T
5 ) M BB IR AR (e SN R 18 1D, RSNk 1 ]S 2 R 37, C IEH; /A
THESMNNER, Bt 75 7EASMNERE, D $HiRo

EEIERED = T4 I S i B P o

SRERNOTR,,,  SEBPOAR

| Mo ==\ " Mo =Mt R 2 |

1
............. S DR
L DEREEhRN B L3P .
(ORESBARGAR, 1 (B EARE SR R
B EE. THERZ, L ERPESBRERNEE, |

[QIFIPR, WESBRME ERAWRIPHEE,
'BURR. FodRE. B, U L (2SN A BAAR A AR

SRS : iwm%g PRI AR |
|QEHARERENREE, | B |
EmseE. o oo j

6.B ZEH A BOT RS B AL ik
[#B4f7]CO, . S0, = 5K R Rz & AR FE AL R R , &= IR SR B9 &
A IEH SRH RWR IR R AT Y RZ Fe,0, « «H,0,B $51R;
RIBAERMEAFABRMIRT A, KB RNABREIELEED
RIEIHRER, C F8S RIBAE AT, MEX B L LR A 0,+
2H,0+4e” 40H",D E#,

@D =

1.0 A RELEHREEX BT £ R/GILTEREE 2L
T
(RAT)ARIBARAAGEE, BENRETETINELERER
T, ERKEBEFERES, BRI 2H,0+2e ==H, T +
20H™, A $8IR  EWEK B, Fe A AR, KEBFREANKR
Rz, MR R R34 Fe—2e == Fe*' , RAME 0 &£ SO; 5
H, R 4R S ,8 .OH T4 35 Fe® |2 S 4 A FeS Fe( OH) ,
B $51R; [N INAGE, & 4 B SR IRAT, & 50 14 55 A 1ETE
R, B ISR Fe (EUAR, SIRNE B, C HIR; REAE
TRfE SO 5H, REAM S, REBETETIE, BFHERN
REHE

4H,+S0%
2.(1)BD
(2)DEN @5.0 5:1 QV,<V,
40H"  Fe’ BP0 E (D) XER,
OH BB gm(b) KER, Fe” 5 OH % (b) R M
Fe(OH),,Fe(OH), Bi#—& & JRKF B EKFE
(4) kR (SSER) A (SA) £ A(SB) EMARFLERE
ANES, BRiHEf R ERE, A(N B) SRR B EX R T LT

S*+4H,0,D F#i,

(3)0,+2H,0+4e ——




B | waun B aZaarp )
EFT TN ACY PR RN N RURIE Y RIS
Ji

BEDH / L% 1 HENRFERE %A B RER

MER, LRRE AR RENBEITEENE $%A
ERERE REIRENRR-ZMmH hES ¢ min 5,302
B, IS B R F 5,83 K, Cr, 0, ARE R BB E Fe¥ 3k
WRIVRE ORE K AR R R R ;
TR NHENRRRKAREBEIW, 5k NaCl BB KB 8
HESMNR Bith,Fe Ak, &4 RN Fe-2e Fe™,IF
AR R A 0,+2H,0+4e” 40H 32 Na' Fe™ %
G 1F 4%, CI” L OH % (8 £ 4%, Fe* + 20H Fe (OH), |,
4Fe(OH),+0,+2H,0 ==4Fe(OH) , ,Fe (OH) , i 7K il 4%k
% Fe,0, » xH,0,

(ABAT) (1) E2 4 500 mL 2 mol « L™ F9EEE, T EME HRILES
EE R IHEE 500 mL REM KKEE, A AHIR.B A
FEMCHEABCE.D AIRLBE, FTERINNUS
4 BD,
R)OBENEArORZERFINTELRER, ZHAETEEN
Fe' i B R PMESEMN Fe' , (EHTIHFELN K,Cr, 0, TR S
BORD, MBH Fe’ SR EAR/ N, B SN T B985 F B LB 1R A9
ERho QRMRNEENRARELZ N, LRFRHE—TE,
i 5iBEARR. KR SEIREBRIRTR R 2 1 7 K TR A8
&, MRRIREXN & N RE N0, il 5 iv 8 E AR B & mHk
FRAMER, W RS R R SRR R SR ARIRAEE, RRE W
FIR B X R R BR A &2, {5 « = 100. 0.y = 5. 0, N 2 4KER A
105.0 mL, [FR] i 5iii 8 E A8 E R 2R &S EFRAEE . E 105
EIREE EBRAERTERE, TRARBBR IR E T REN R0 R
B 6Fe’ + Cr,0% + 14H" == 6Fe’ +2Cr"" + TH,0, 32 H & H
o(Fe™ )= GC(KQCr207)V;ﬁ§O( K,Cr,0, &%) i o om
6c(K,Cr,0,) « V,

c(Fe™) = A iv @ H &P e (F) =
6¢(K,Cr,0,) =V, 6¢(K,Cr,0,)x0.2V, .

V. = v, S o (i) = w(iv) =

6¢(K,Cr,0,) * V, 6¢(K,Cr,0,) x0.2V,
Vo Vo =5:1, @fFx=

t t

100. 0.y=5. 0, 24KFR 4 105. 0 mL, I {i 5iii ;2 EAERE RN
BAARTRAEE B A AIRAEE B RAIRAEE, TRT R
REN R RORE SN, A IR E A S AE R B, B R R
K, IE IR AR E LR, B A V,<Vs0

(3) IRIBEEEDHT T A, Sk A RE B HRIEAD R BRI, K5
IR (b) SMUE ANER BRI, BB R AL, I R Z X 280, il &
H R 0,+2H,0+4e” 40H ,

(M) RITREBESR, RRBBECENEBEREFRNZ M,
M6 R Bt AR e BARRE, I AP —XBAES, G RESK
B, BN EZXRAREEE OH A5 SRR X £ TR
B, BuzEk B R, a b MEREFERNERE, SRR,
IRBREABHP—NENBAES, WEERITRTES
B BB AR T,
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e 3 BRERNIHNPES

\\\\\\\\

1.B @A >HARL REELELREEXEE

AERE /) m@E T, B, SE 76 B RS, B
RAIER, BRR TR A VO, +2H +e” VO™ +H,0, A #%
A, BRRR A V' —e == V", BE,B AR,
BRS T N VO +H,0-e == VO, +2H", A # 9 [H%, B
BREIH Ve == V" IBIEL,

(RRAT ) FRAR I RIS O 40, AU, A AR Ch TR, R E B R R, A
AR BB R, S F @ B R, 8 B R ER, BARR IS
VO;+2H +e"=—= VO™ +H,0,B IE#; T B, A A4 4%, B &
HER, BB R BT A B R—FRE—A 1R, C 7R ; T B,
AR BRR, BRRE R Vi +e == V"D 5%,
D EZBLHE - EHEABAFERLGHE

REIRIE / ARIRS R R 2 T F W B b B RS, Zn0
@ABEBRELETRRERR, DB, BEIR BN RE,
A 2% BB ARRE, R BB ER,

[ #RAT) B & R T 41, Zn0@ 7 2B 1% B AR B 0 1R 88 5t B9 L
B, A T4, AR BRI RN R E T 401, 5 R B X 4Ry EDTA -
Fe*'—e'——EDTA-Fe’ ,B F#; RIBI T R EE A, hEE WL
HRARNYE H,S.CO,, £HYE S.COH,0, 3R A CO,+
H,8S == CO+H,0+S | ,C IE#; R 2R K CO,+H,S == CO+
H,0+8 | T, & BS54 F S4B | mol &F, % CO, H H,S
FEMRMEN 1 mol, BARRLN 22. 4 LIFERR) D $iR0
.C EZBES "BEHREAEXHFHE

FERE /B B RSP ETE AN R, £ TR
@m,aﬁz B ek AR, A 4R SR,

(BRAT) A BARA AR, REMRN A CuH,N,0, -2 =—
C;HgN,0,+2H" , A TEH%; E B V192 F B (HCOOH) , 1R 47 & H
FIEE, AR N FRH 2HCOOH+0, = 2C0,+2H,0,B 1F
W, EENYRETE, HE 1 ml 2B, FTE 2 ml &85, %%
8 mol 87, #H 8 mol H'fh A X B 1H B K, C 12 ART
B ENIR L , 2R B EEN S K ARESR. SEE
4, [ ML RE T A IR B PR (R AN RIS R 3T 48 TR AOTEAE, D IE#,
. C,Hg+0* —2¢ == CH,=CHCH, +H,0
REEE LA EXG BT
(#R#T) AL E o7 A0, C,H, 4 B CH,—CHCH, f BRI ERH
C,Hy+0" —2¢” CH,=CHCH, +H,0,

.3CO,+4e”
RS LR EX B E
(#8AT )R E/NTF 900 C R #E 1T MR &Y, IR §5 55 20 i 4 CO,
F Ca0, BREFUA BRI, BRI T NIRIRE T
BHAR , BAAR CO, 15 88 F & A4 R U R 46 A ik, U BB AR B9 B A e R
$ 3C0,+4e” C+2C07,

C+2C07
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M4 B EBERNRES T

\\\\\\\\

1.0 Z&E:S > IBRBACNFER T8 5

BEEDHT / %8t 6B NaHSO, 1 Na,S0, B4 A%, BH
X & 4 &R 2HSO; +2e == H, 1 +2S0% ,Na" BT EF 3%
PR a F10) [FA%, BAR X 4 Na,S0, ; FH4R X HSO; #1 S0;
WEA, AKX &4 K K. S0y +H,0-2e” SO¥ +2H" .
HSO;-2e +H,0 == 3807 +3H" ,HSO; #1 S0} B EF 35k
B b HEAPHIR X , S84 AR R o
(R4 )a HPHE F2o e, 5 Na" 83T, b AR B FR b, &

HSO; #1 SOT #@id,A T8 AR A4 XRR N, R A
2HSO;+2¢"=—=H, 1 +2S0% ,B IF %, B R 2 P, fEAR X HSO;
#1507 RS EIHER, BB pH [£{K,C IEH; HSO; £ SOT
BB FZHED FHABHRK, Z35% 1 mol e B, FHIR X AR
WEFAZEMA 0.5 mol TEARE (49 g), M 0.5 mol
SO% = HSO; FIBE,D 512,

C ZBES -#HA R IERE

AERFIZ / aff CN #54k4 COT FIN,,C TEHUAEH
A2 NHBE N, N TERUENHER-3NHBE 04,
N CN" %88 F ,a A FLMR, b 4R A EAR. B3t TERS, a %
4 R 2CN"=10e” +120H == 2C07 +N, 1 +6H,0,b %

i&& 2H"+2e” Hz T o

(B3AT) BRI AR T A0, a AR S0AR, b AROD IEAR, W B 7 7R a AR
ZS%nE bk, A 5, Bl TR, b ARA AR 2H +2e
H, T8 H HBUEFE, A RRH pH KX, B B4, 8 T1F
R, a tROBFE OH™ /K FMPB T B HE 1 @ a 1R, U
TR 1 HAB F 3, b B H B K P HEE 7B R
AR 1 %) b AR X, W2 R0 B 35 7 32 R, C SRR Al &
MR A, b XA TER, H BB FAEM H,, RERIRRE,D [EH,
D EEL O MBRE BT BB H B

AERRZ / s THENBEFEERIR, BT H' &
AR a BE, R a AR, FRA AR b ShBAAR, M B4 PR
B, B R NS TR M AR 1 B85S
SN BELEE TR, R h BB SRS TE
i N AR E 2, SR 4 E B TS 4 R

(RRATIN AP 7RO, A SR BRI ETR R —SRE T
B NBEHRANTRE2, ENRESHENEBE FEEENER,
FEmE 2 FURRE pH BHR/N, B 1R R E PR Tl
M EFHAN~ME | BEISEMAH, C HIR; WRE LR E 4 mol
H,0, BRI U AR FE & #E 2 2 mol H,0, 884K a M BARKR KA
2H"+2e’=——=H, T , 2% 2 mol H,0 15 F| 2 mol H', £ B+ K
YREE N 2 mol, 454 & & Pb+Pb0, +2H,S0, == 2PhSO, +
2H,0, o MR E Y& Bt 4 A% 2 mol PbSO,,D TE#,

4.C ZBS - BAReA XA BRI R BT R H i

AERFIE /) Rz g R 200 -2 =—Cl, 1 ;ARE
kA4 R R 2H,0+2e ——20H +H, 1, ©@%*TIUH &
KNO, , AR3EE R, HARE DS E 7 AR R EH R
I, NaNO, SRIBR DR B FHABREB AR DB T
B E 4 B Ao




x| waun B =52
([ BBAT ] NaNO, SRR R+ NO; BiT Y | A& B4 A KNO,, Y
BEAREFRME, A B1R, BRELE RN 2H,0+2¢
20H +H, 1 ,NaNO, RARFNE FoEANBBIRE £ REF M,
B4R A& MATERA T 22.4 L Cl, %% 2 mol £F,FA
2 mol K' % e AR SR M4, MU PH AR Z AR 2D 2 mol KCI, BRI
LR 149 ¢,C [, 4 5% 1 mol Cl, B, %75 2 mol B8F, (B4R
=N 1 mol H, HAFE T 2 mol Na*, A I BRAR =4 /&% i 8 18
fn44 g,D 1R,
D ZESCVEBEA AR AR B R 8 AR
XN+$5

AERRIE / 2B AR B, Zn HERSE, ERR,
In RBFREANRE, ER NO FREFAERES, RRE
hH OH” mZ MR sn, H @A W IERZF .

(AT 2B AR B, Zn AEEAEE, 1EAMR, Zn KRBF X 4E
RN ,A TH#, A& 4 RN Zn-2e¢ +20H" Zn0+H,0,
FHER A NO+5e" +4H,0 == NH, +50H, 2 R K X b
2NO+5Zn+3H,0 == 2NH,+5Zn0,B F#, E B AL F 5 IF
W, BB FEaksgsh, N OH &AM kB sh, H 540
FARFEF),C IEH, AR A 4 R . Zn—2e” +20H" Zn0+H,0,
ERBAR OH 5EFEM OH &, (OH ) RE,BAENT
H,0, Bl OH™ R BRI\, pH BEAR, D $51% 6
B ZBS BT HEARBBRASG TERERM LT FE B
A EFI BT B T R R A B

FERFE / AR RAERRELNAKBRIENF
&, EEBAPERT LM E KRBT 6 & rk, =
FEOB A BRI A MW, BT £S5, N 8B it R A
BT NBNE T EBEEALZN, Al TS TR
HBRAB AR, BBk a AR, B b AMEKE, Bk a £
RRH 2H,0+2e == H, 1 +20H 88k b I S B FB4E
MES, ERHENBR Z PRI Z 5T LK NaOH,

(R4 ) TR R fE1, B0 AR a D9 B4R, B24K b 29 BRAR, W B IR 75 1=
AR aSNERER - EBR b B EIUAR > BAR a, A IEH; X 00
RERPURKIER, M4 MHEUAR CaS0,, N FIF CO, AR, B
IR IRBANT, BF IR A P F 20 A%, C E#, SN RS
FRERIT 2 mol BF, AR H B 2 mol BBRMEIF AR, I E
ST FNE5 S T B MR, NS F I AN E N 1 mol,
D IE#,

B SREECRERN B THHFE B X Bk
it

MEIZ ) kEBMm T, RIBFERE T HRERNER
FIRE 0, Cu BAR (2) 1E AR, BIRR N H A Cu-2e
Cu™,Cu B4R (1) EIEMR, 8RR TR Cu’ +2e == Cu, |
CERAEBR(L) AHRKR. AEBH(2) PR, Bk LK
KBEFEMESMER T, BRRERA N 2H,0-4e”
0,1 +4H" AR LR BBEB B FEMC R, BRI A
2CH,=CHCN+2H"+2¢" == NC(CH, ) ,CN,
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(AT ) R E AR A0, Cu B4R (1) A TEAR, B4R F XA B ETF
AR RERN,A FH, EREWEBRAEENH 6.4 g B, Cu B
(1) (2) 53 AIE N OFD 3.2 g(0. 05 mol) Cu, EFE B FHIY M
£50.1 mol, i 2CH,=CHCN+2H" +2¢” NC(CH,),CN T]
I, 4R 0.05 mol © ZfF,B IR R\ ERRBHREENR
R, T HI 22 Rk FR PR 738 H AR E Ak, C B8, A
FeA AR (1) (8RS Rk 2CH, =CHCN + 2H" + 2¢”
NC(CH,),CN,D F#,
8. CH, = CH,+2Cl -2e” CH,CICH,Cl FEEF

SRR BT R A F T AR RS X 6 B 5
(RRART) MRREI T LB H, Eazi%%{wj CH,CICH, Cl, B} T £ 1
WwEMHS,A(Pr) AR, ClL, BEFAR CL,B(Pt) A FH,

A(Pr) BARBIT, 2% % %?iﬁi CH,CICH, Cl, kB2 K B FF
B BHTENRETE, I8 BM&E LN CH, = CH, +
201 —2e” 2C1°, 1)
"B B F AR R A BARFEE), TS F X BE A A 732
B,

%’?ﬁﬁﬂﬁﬁﬁﬂéﬂ
RIBEEFS IR, BFRMET NS AT, FER .

1) B FRBE . AR E &S, BB FAS ST,
(2) BB F s A FRE F@id, IR TS a@id,
(3) RF e fE: Aavr i+ (H) @i, PRIt B F A
ids

4) WARRE: —HRRBF R, 5 —HE2ME TR, F 5
A ERENERE, FERBERAT,BRE TR H,0 BBE
B9 H'F1 OH™ 43 33834 FH B F 2O BEAN BE BB F e i ) E8 fR TR
BT,

9.(1)Df H 1 mol Mg AR AR FiE QMg+
2C0,+2e == MgC,0,(s)
(2)DIEE PH EHFBRRSBEHEEEL 2200,+10e +
10H'== CH,CHO+3H,0 EA&RRFIT
EBE - BHLERABRG BB RELERA X B B
i 2 4 32 A B ) i
(#8A7) (1) QB R CO, #Lh MgC, 0, , BT R AN H+4 &
EA+3, RAERIFR A, ATIAZ FLERGI K E BARG IE 1K, Mg Bk
AR, NIFE B 2 FL B 45 K & B AR o4 PH AR, Mg B4R 0 AR,
75 BT B AR RORAHR 5 B IR A AARARE , Mg &%k g Mg, # R
Rt Mg NA AR, BT EBNBTHHSBE58
BT RREBEN M i ABEAES, Nt BEEE T #
FEE Me™ B9 RN E S 1 mol, @R THERIEBEI T4, B A,
CO, AL ALK E BAR L5 BT MgC,0,, 18 Mg &
S8R RE, BEEHERERHD Mg +2C0, + 2¢
MgC,0,(s) o

2) DCO, B A BHNMRBITER U SN, it CO, X477

EER R, ZRBR Y, Pt SRR, a 2 BIRMIER,
CO, B K BY YN, FEH ,Hk LKL LBFEE 0, H,
FEitk H BERIS S X AR , s X RIF2HEEF
THRAE, 08 PLBRR Cu B4R, 1% Cu BIREKREABF, S
% Cu BARWER, HEE%k, QX BN BRMERR IR N
2CO,+ 10e” + 10H — CH,CHO + 3H,0, CO, +2¢ + 2H —
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HCOOH 2C0O,+12e +12H' == C,H, +4H,0, HE B . K = 5
2H,0-4e 4H'+0, T AN BHRR I T M, BFEFRE R
hH B EEATE,
SEfE 3 SRAUERIHAY T EEIE R K

@ (ex

1.D EZES R EZBELIHERE

ERE ) mBAEETH, Bk A 5 RE BB IER,
GETEREBHEFLRERRR LR 0, BRRFERH
0,+4e——20" B B A MM, 0" EARELETFLER
WRREMES, BRRNRHD 207 -4 =0, 1,

(RRAR) R E MRS T 40, E3AR A 5 1E4R, A TE#8; BAE F R a4k
5,0 Rtk A BB BiEM,B 4, B4R B N iR, Bk
RERHHA 207 -4 =—0, 1 ,C EFf LA BLBFTET4H,
ZE st TYERY, IR EIRIT 4 mol BF, IFARA A% 2 mol 0™, 7
EFE 2 mol O, 3L b, BRFEH O HRAYHENELRE,D
HEiRo

2.C ZBEH -wBRER LA

= fEE
HEZIN SIKb H#{LRH,, HTE
mo HOH ST B RIR, RAERE
"\s OH OH OH H BRE
f B&
| | |
~7O0H OH OH \ .
HO o g W OH #1kAk0,, OTTE
:ﬁ7j< ’—:\,ﬁia ,T'K/E\I,T//‘\\ﬂ»!’:l &tt%?\
{k/ﬁj\\\/

[BRAR) BRAE AR TT A0, A IE8%, AR T M, BRKRE K Cr
TEFEME R EE KB H HE OH, Wit & £ BT R
40H —4e’=—=2H,0+0, T ,FLt = DB~ Cl, AR, B IE
W, KR EE Mg S0, AREAE HY, SEBEREEK OH
%, =4 Mg(OH), SR, N EHER, C iR, BAOK
HEERNEFEL KL EBK, BREBAHE, iARS, Lt
TRUBEFSAMARE,D E#,

3.C A REL BLEEE S, QLB X6 FH
B R A X H

AERRIZ / migB b SR T M, LB, a Rl
JREA IR, Fe" TEIERB R B F K £ R R R A B Fe™
b ARA AR, O ERARKR LB F R ERURREM '
B, 5B R BIRERIBER a 174 8 #Rth AFATR, Fe™ 72/H
MR EBFREBNREM Fe' , b $R4 AR, Cr' EBFAR
BEETEERFERTAEM G

[ #RAR ) FR A RS2 0) A1, SR B AT, b AR BRAR, Cr ZE AR B B &
FREFRRNER Cr*, BRREZR N O’ +e==0Cr",A [
W, AR, SERBRERBENARBBANER(atR),BIE
T A, a ARG IEAR, b ARA AR, MEB THANBRESR
B 3B @ M, C 3R B, a oA EAR, KB FELE
BEINBTFELERRIEERTHRE T, WEEREEL
0.1 mol BF AR PHRBFYEMERD 0.1 mol,D IEFH,




£5 | pnan DZ3IAPP
4.C WS -uBREGEM Rk BiFbEsE L, bR
&R 6P 5

RERFIR / meE e, s s A W Mg—[ Mg,Cl, 1% 45
FEFEEGURR, DR BB, BRRSR A 2Mg-de +
201==[ Mg, CL, 1>, M Z= 01 5 SRR et A TE AR, B4R Rz 208
Fe[ Fe(CN),]+2e +2Na"=——= Na,Fe[ Fe(CN) ],

(BB X B R Z R B(EB MM, 22 M0 AR, A M4 BAAR, N
Na" BB FRHBEMNALER R AE,A F#; MBE,Mo E4
B I IEAR , M ZE B3 A, Mo SESMEBRIRAVIEAR, B IE#; B A,
SNEEEE BT 0.2 mol BF R, AARMR T H, SHEE
0.1 mol 4, BMEFREIEIMN2.4 ¢, A 0.2 mol Na" BT E
FRIBEE ERSE, TR 4.6 g, AKX BERRER
2.2 g,C R R E BT M, MR, Mo B2 1IEHR, RN A
Fe[ Fe(CN),]+2e +2Na" Na,Fe[ Fe(CN),],D IF#,
5D @A rwFitd

FAEIRRE / B Rd,Na,C, #0H C,C TELANTS,
b RN, AR BRR KR H Na,C, —xe
xNa', FEEBAT, a TR BAMR, BB KR KA NaMnO, ~xve” =—
Na,  MnO,+xNa,

nC+

(#RAR ) B R E BRSO 40, TR RS, b ARZ SR, B a AR
EBERE b AR, A IEH; BB A, AR Na,C, KEFAM C, BIR
R4 Na,C,—xe =—=nC+xNa",B [E#. 7 B, a A B
K R NaMnO,—ve == Na,_ MnO,+xNa" , 5% % 0. 1 mol &
Fratk EAH 0.1 mol Na" Bk, BiE R 2.3 ¢, C IEH; TEBAS,
a RVEBRMR , B B IR E R, D $51R

6.0 HZEHL RELA XN, Reb ezt s, 1
i
(BRAR ) B R S AR A AR, BARR A Zn-2e +2C1 =—
ZnCl, B 2R N ER SRR ERZ—H[CuCL ]+

[CuClL 1™ FE RS2 AR S SR AARARE, A B, A 2
BREEIRIERABE, AR, A E#,; TBH, AL BE AN M
W, EEENURE, BRERKERZ —H[CuClL ] e
[CuCL]™™,B IE#H; BN, 88 FEARTH, NEEFEMmT
#%,C B8 B R , RIBARBRE VR, B BT EES
2 mol BF, FHHERIGIMMEEA 2 mol CU YRE, KA 2X
35.5¢g=71 g,D iR,

7.C ZREESRENRIELELS A

~

AEEZ /) WER==REMR B, fREE
NO; &34 N, , BIRR KA 2NO;+10e +12H'=—=N, T +
6H,0; e REEH G4 (CH,0,) # LA CO,, BIRR Y
H CeH,,0,—24e”+6H,0 ==6C0, 1 +24H" . FHihTFE=E 0O,
240 H,0, BIRR K 0,+4e” +4H"=— 2H,0, B R 7£
WWREWXE AR NH,-8e +3H,0 == NO;+10H" , (521 B
ANt AR, B E 2 N EARER BT, E SRR T
BHRADREEMEDGEE A EMMIER(BRRE), F e
REEH B HR




x| waun B =52
[BRAR ) RIS E RS, X Bt D S ST A AR, A &
iR, RS, AT B Re RS, BREST, RE=
P H BREE AR HEEAE H, I H B ah 7 15 8 B
qu JTZBR g BIERR o= paiz mass
BN &ZERN 0,+4e +4H'=—= 2H,0 F1 NH, -8¢ +3H,0 —
WAEY)

NO;+10H", N 'E 1] = (8] 48 & 4 & & : NH; +20, NO; +
H,0+2H",C IE#5; B IRAZEHANE | mol FHEEN , RIFBERK
NIt CoH,,0,-24e +6H,0 == 6C0, T +24H TN HL & T
24 mol e ,BREBNEFRINFREETMTFEEFLE, HILRE
EABARER TR N, RIRAHE, D iR,

8.D =B/ -uAFIHI

BRERBU /AR R T 40, £ BB AR b B AR, % 2
(FACRRE, 5 MARIR 0 BIAR , 0 R o

(B B FEHEZ, BFLESEA, L FE/NF N K, &

Li" BN B T 15, M gE 2 I F IR BV M A4 B Na” (K", A
E#; BARE B FePO, 52| 887 & 4 X R X R/ 4 ff LiFePO, , &
BRI H FePO,+Li* +e” LiFePO,,B [EH; KEFEHE
TR, M R KRR Cl i BB i A B AR
EDERBEMARNEEEE,C T, L5 A NBRBR 325

2
IR B AT HARO R o

BEIHE 0.1 mol Li", JRERFH 0.7 g,D 1R,
9.C  ZRREA >H A b TR RIS AT A E

(BT RETF R A E T M, a BRAFRBBHAE,BLXE
BFREENRRAENRERF, BRI N Li-e Li",b
BRAER, BEEFERTRSEEANRESEBETFRER
BRNERBMNE, BERRTRA N,+6e +6Li" 2Li;No b
BRAER, EBFERTRSTEEATRESEEFRER
BRRNEMRIE,A BIR 2 BIRANRERBBAAR,b BIRA
AR, WA R, BRm b AR S4mE a 88,8 4%, i &
ROFHPHNERRERTH, ARBCENEERSNREL
H70:28=5:2,C FH, $iREBBRABRABRNEA

B

mol =0. 1 mol, NI fH Rtk

2PbSO, +2H,0 Pb+Pb0,+2H,S0, , & K7 E£E 2 mol KA, %
B2mol BF,MAEBLABFHETIETM, FEEFEO0.7 g &

G L - . 0.7 _
B SRR KRR RS gl,lxms g+ mol ' =
g°m0

1.8 ¢,D $#i%,
10.C ZBAR RALERESN LLERBEXBEE LLAR
F it
[ BBAR) Rt AR IR IR R (0 BN Sy 43 F % Li,S EARE
2y 16 BT RS R) TH, BB KRN 16Li+S, =
8Li,S,A I, AR T A, Li,S, &4 M Li,S, 0 Li,S,
BRAGALH Li,S, i Li,S, REFEN RN IR ES
e Rk, B 1F#; 7t B R, Z 0 8 4% 8 B A2 tb A BH A%,
Li,S TEFAMA L BF LA TUREREEMAER S, F14E
B MUREABTTRERLE,CHIR, HALERT
HML,LLS KAMRE, FINEREGEMNAF, BF THER
BRAABRNSBME, L B0RERENBRBH,D
E#,



| papn ) 253 APP

M. (1) OH, S, REFWERRNER S, MEFRESET
QFEB L ERIRR H,S FEREMR, M AEIFE A M, AR | AIfF
INF A, IERAER R H,0, AT E K F A
(2)DH, @CO,+6e +6H == CH,0H+H,0
(3)PbO, Na,C —xe C, +xNa"

SR - M K ) B B w AL A R BT B TAE RS
(f847] (2) OEERRE 27 M, H i#id FuF 32 30 B8 7 @ B ik
X, (R b A BB AR O AR, BAAR X A R R 14 385 , 7R R BB 3R B
K, B BRNBFEHOEN T EMSE, EE5ARTEE
FOZSER AR R R R 2H +2e” H, 1, BElSE AN
AFA Hyo

QEAEBE M, AN B X AR, CO, HPREE BF
AR, At BREMFENERR TS CO,+6e +
6H* CH,OH+H,0,

B LEREEANABN ARESREE T AN ER, EEAR
& BH PbO, Bk, ARG B AR, BIRR A Na,C, -

xe~ C,+xNa'
SEEW)IZ
@D ==
il )N 3

1.D KE& wALFHE BRmmE
( FRATT ) SNSRI GE BRI K R AU SR B 3t , Sk SP R M IEAR A AR
PLEPERAR, A IR BPUE AR, K4 R Zn-2e =—=/n"",
FHRAEOEFEE, FE PR E FH%,B 12D E5; %
HBYEBRAR A, C $51R 0

2.D SBES-E/EGEREGY
(RBAT) BT A MRS RERTLENE, 242 M—F
HRONE N = SEE, A RNFAE; T A FERE LR F)
MEIERE, T UEZ RSB NEAEmMLL, B AR, R
ESEFBEMAEERNGKRAGEBERE (W TIC TN
%) AN T AR ERMEAE,C AFEEE, i aRE aE
BEMASER K, EBRMKRENE,D FEE=E,

3.B GRmRELRE

HERHE ) Ef Rt
Bk R AR 1 BT R R B

RN Ag>Pt, BAR BRI T
£ CI, 0 Ag HAR (A $HIR)

[IR]

Ag Ag—e +ClI'=—= Ag(Cl

0,+4e +4H'=—=

Pt IER 2H,0(C $41%)

(BBAR) 87 AR (Ag) KR MR R IEMR (Pt) B IE#; 58
FEAREARSL T 11.2 L(0. 5 mol) # O, , EBRE R ALHS 2 mol 87,
AR AR R =T F B 2 £ Bk 2 mol €17, D $5iR,

4 A A RAT R SR, AT SR T
AN AL S

AERRIZ / tmpidBh, Bffa FEFRE, REEHR
Bz; Bk b EBFRN, REERFER K,

Btk | KRR kR

Btk a SR | 2H,0-4e=—=0, T +4H" (A T #)

Bk b | ERR 2H"+2e” H, 1




| papn ) 5532 APP

[fBAT) Btk a FAERL H B4R b FIEFE ', H @t R F 30 i
MEEREAE,BHER, TRRABORET N, MUELEA
BRI EAL, B ETAFINE, R H, H,50, /A& A+
HzO ;ﬁif‘/\!st(h ‘}gf&‘;@giﬁ,})}l ;Jﬁi/J\; C ?Eii%, /_:Ij_ﬁi 1 mol
H,, %% 2 mol B, 5NEHEEIEIT0. 01 mol BBF B, B b _EA A
0.005 mol H,,D £5i2,

5C SEA v RE SR BMAET AR BIEEY Y R, B
JE St A% 0 R em | AR 6 ) B S

REIRFIR / et Z R e, B R h R, TE R %
B LkBFRERUKE, (N, 0, £LATIEBR LS
BT RERRRN, ZFL I8 BIRIEIER; TR B,
B ERRIERRR, £ FLTheE BARIERRR,.

T B4R B A I R 3t
- SRER ( AAR) Li-e” Li*
(BH3t) | 237 mhee dp ( T4R) 40? e o 02 3 0,
- SEESAR ( [AAR) Li*+e Li
() 5 0y — 2 — 0. 1 &
GEZ R LT e

BR R 2Li+0, % Li,0,  4Li+0, % 2Li,0

(AT ) AR R =TT F, RN B E L' S 5304 il RS
A ELH LINO, MY RAIE N B M B, L' fE e T K' @
SEABAERE,A B IE#; B, 1 mol 0, 15 2 mol e 25 1{L4
05,1 mol 0, 15 4 mol e %4k O™ BEEEFE Q 1A, FH ULkE
SEEFABERX 07 &4h 07,C $9R T B, 2 BAR S BAE,
EEBRAR,D E#,

6.C ASA BUMEZIN, FRIRFEL LHAL &Mk
RETAF

I

HEFE /) RIBTEARTN, EZLETRR N, i
p

BIRAR, AERERNRE, ERBIRIER,

“EEL
PG

PHE F T HL AR

(BBAT) PEARE A B R AR Cl,, A TE; (AR K. Fe,0, +
3H,0+6e ==2Fe+60H ", B3} 5 &% F OH R E R Hi 7 &5, B
TE#, FE FSEEE 1 mol Fe,0, #7 6 mol e, BAEE 4 A 3 mol
CL,B%H 6 mol Na" GFREIEH, WERETARRERMD
3 molx71 g + mol ' +6 molx23 g « mol ' =351 ¢, IR E YRR &
LN 6 molx23 g « mol ' =138 g,C $51R D TF#i,o
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7.C GEERIE RIS ARG R T BT,
b, MR i AT

BERFE / ey h oMt 15 R - LTS8 F AR
Li 3R BB L, SRR AKN H, T4 S Bk
FRETHMH H S A BRERR T H,PO; &
B H,PO, , Li' @i Bk B AR (e 15 1 e 4R ( BAAR) B30 (C IF
) AT B e, I AR AR, Li Sk TF A LiT 3
i [E R B R A £ AT RS, AR (S4AH B4R ) H,PO,
H S8 74 A H, , RIS

E L 1R MR R R
&4 84K ( AR Li*+e Li
e H,-2e¢ +2H,PO,
BRI ) | S ks 2o TR T
(BRI ) | S At a4 ( FRAR) 2H,PO,
. &M BB AR ( AAR) Li-e” Li*
D 2H,PO,+2¢
B ) < 0T ze
(FREM) | Sy sk (ER) 2H,PO,+H, 1
B R 2Li+2H,PO, % 2LiH,PO,+H, T (B $512)

N
(#BAT ) BB, B BUR R T HLPO, #4A H,PO, HESITH
I$RE9 LiT 4B LiH, PO, , BB KRB FFIEA, KA n(H ) =5
B n (L"), MBRERRFEEEN,A iR, ZBNEER 1 mol
BFAEM 1 mol H' {BIABMAIRARR, T AT EREE N, D 1%,

8D GEA AL IERESH, FEABTHE AR,
LR

HERE ) EEhESh. RS RRRHREE |
a4 atk b Cu,0 KX BFEEFRMRRNAEM Cu,(OH),Cl,
M) a#%Ah % b #& L NaTi, (PO,), BEEFEERRRN
4 B, Na,Ti, (PO, ) 5, U b #4 4R

EfL | BRI EER FEAR & R

a (5 4%) , 4L | Cu,0+2H,0-2¢ +Cl°
Sy Cu,(OH) ;CI+H" ( C 1E#)

3
)
i

b #B ( IF4R) , 3R & NaTi,( PO, ) +2e¢ +2Na'=—=
S8 Na,Ti,( PO, ),

N\
(BEAT) B BHE 7 (Na') @ IEAR (b 1K) 127, A B8, 28
ARIBAE CU (IEARVBAE Na™, FTAT ki 2L, B IE#; R

%/HZ %*&&ELE%HE}?TE Cu20> N33Tiz( PO4 ) 3 ﬁ'ﬁ*“} b *&?ﬁ%%
X

Ag/AgCl B3R J5 b ARABIGE, ML AS b AR BAR R /T h Ag—e +
Cl"'== AgCl, FrUZ BARMEA TAAR, MR R Ag>Cu, 0, 4350
HERE M Ag> Cu,0>Na,Ti, (PO, ), & L Ag/AgCl 88 4R & &
a R, a fR AR V34 Ag—e +CI'== AgCL.b R B /0
S NaTi,( PO, ) ,+2e +2Na’ Na,Ti,(PO,),, b RSk KM
S8 S1,D iR,

9B SEA R RE FREURAEXEME A ETTH,
7k pH AL
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HERE  ZEE AR R, S D@, <1,
(Li.Co0, E42h LiCoO, 1372 5, Co - Z A AH H + (4-x) [
043, 1i.Co0, 1858 T % A R B SLR , 50 B9R, Pt A% A1

AR & I R 2 BY RSN
Li,CoO, B4R (BAR) , | Li,CoO,+(1-x)e +(1-x) Li'=—=
R &R LiCoO, ( A $51%)
PtEBAR (FHR), | B, .
2H,0-4e =—=0, 1 +4H
W R : T4
\_

[RRAR) F AR S Rzt T 40, A AR R TS 5. 6 L{ B 0. 25 mol)
%N%%lmﬂ@%ﬁﬁiﬁﬁﬁgmmmm®mﬁﬁﬁ;

SOy HEAE T, mBARSsh, RlE Pt BARFR,C iR ; AR S
WR M, BRI F, BEHE~4 H OEFE H,0, ISR /T
pH F&(%, D iR,

10.D &Es > uBRERESLEREHAELZESIN, FRE A
MBS B FESE

HERFZ ) EhsRb RANTEREFHRE, AETE
y
HER b RARBFEBRARER.

TH 1 mol TY 5 1 mol H,0 ZEBHE b F553 4 mol B8F, 4
A% 1 mol TQ F14 mol H", Fit B4R b A BAIR, K A& F MR R,
Bk a AP, REXRRR N, BRIUSHREA H,80,, B/
=80 RT3 BE, M PR AR A AR A HY3Bad R e PR 7
PR & A4 R R o

EANL | BIRER KR AR I B2
BiR a( BATR) , & g

- g, 4H" +4e 2H, 1

7
#4% b( R ) , & e .
prgiape TY+H,0-4e TQ+4H
. B8
B TY+H,0 TQ+2H, 1 (B F#)
N\

(AT B HE T BEAR, A= (HEE) ~E0 H

BERTXREBELE (FARE) A EH, REREHEE
THL,TY 48 TQ N, B mB R EL N C=0,F
NKD FEERAET AR EEN MK, 5IA C=0, F it
N

@ AEREE, BERERA N IE TN SIARE, B
OH



85| puun
oBE TQ,C E#. M NARE ST, TY 4k TQ FZ 4,
EREN O BRFIHRARBERR, MEBpRENSIALN O RTXE

B H,0,fTA B "0 Frg B K, BEIHNR ﬁ :

/K 0
D %E{B&o

1. AC GEBE wMRE, FRAEMBERTETHBI TG,
B ARE R X, | WA 4 ) B A

SERE ) . R
(AR 5 6 T ARARE, 5 BT, % A F LAY 75 U AR
S HIE SRARE , 30 AR, £ YRR o

afR R H,(BIEHH)

Sl

|_
S R R, (ER AR | D] | =
W, BT 2507 2¢ —— —[ T T
$,05 (DIEH); TTHER EBIR A NHANHD
2H,0-4e 0,1 +4H" SO; SO,

14_1 L ®
NH,HSO, RF IR

SOy TREBI RF R, || 5RRNMREE, /£

H' 8] AR s (AFEIR) AR AIRAR, BAR R

N 2H 126 H,t

N J

(BBAR) BB T IR X 7 B R R, ) 24 [ 3% Fhad@id 1 mol B8 HY,
3

FEHERI(NH, ) ,S,04 /NF 0.5 mol, C $81R,
12.C & A b i) TAE R 1

m

[ s

iR AR R B

a % 0,+4e +2H,0 == 40H"

Cu,0-2e +H,0 = 2Cu0+2H"

b B4k
CoH,,0,+2Cu0 —

CoH,,0,+Cu,0

(RRAT) RAREA0,0, 7F a BAR FS B FAM OH ,a BiRHE
M IEMR, Cu,0 78 b B4R F B F & LAL CuO, b AR A %7&@1
R, FEARX , FEEW Cu0 BN EH IR, Cu0 WX R
Cu, O, M B B oA B & a0, | A B EIER, A Eﬁ%
Cu,0 7E b B4R _E R BF A CuO, CuO EHF AR HIE R
4R Cu,0, EMMBEEETEENIER, B E6, RIBR X
2C4H,,0,+0, ==2C,H,,0, T 41,1 mol C;H,,0, S hn/x [z B4
#% 2 mol 87,18 mg C,H,,0, UM IANE 0. 1 mmol, NEFE
18 mg A NER,FEIL F a BARE 0.2 mmol BFHAN,C HIR;
BEHEMFEBEFNARGEEER, & Na" TH @ boa,
D IF i,

13.B & > ML K b i A i T AR R FE A7

A E I B0 & 7~ 8B # i o SL I oK B R 2 L 8B R
KNO, /& sIE, A N T2 HEME+5 NEh-3 0, NS
ha EERERRRN, AR, R B b A HHK,




[ #RAT ) BAAR % 4 [ 57 : NO; +8e”+7H,0 ==NH, + H,0+90H",
FERA 4 R R/ :80H -8e == 4H,0+20, 1 , Bk =480
TSHEMNBRE, A EM, RIEBRKREZR, FEM 1 mol
NH, + H,0,BH4R 5 Z B FE 8 mol OH ™, Itk i AR FE 4D 55 8 mol
H,0 #2758 mol OH 5 5 X 7, B $41% ; MR B 5 &L 4 A
7 KOH LI EBRREF ,HREF KOH I N E N & 4
T, CIEH; I EHHNRES KNERBERRKA,
KT ERBE~4 MO , EmESE £ MEEX,D
F#o

Rl 2K 8t

14.

15.

16.

(1)N,-10e +6H,0 —— 2NO;+12H’

(2)iii7™=%£1 0, 551 f NO &L

T E OB REE M, TR MR R BEF

(#RAT) B4k a R N, %A NOL, BEARNEN TS, KER
WRRz, Bk a B, BHFE&R NS A N,-10e” +6H,0 =—
2NO;+12H"

(1)PFH

(2)2NO;+16e +CO,+18H'=—=CO(NH, ) ,+7H,0

T B E SN, T AR IE BRR R BB
[#BAT) (1) 8Bk b &4 H,0 LBTAR O, NEMHMRE,Z
BB I FH AR

(2) R a BERIRBFERETEHRNANRE, BEEBRMERET
SATH B AR KT A 2NO; + 166 + CO, + 18H'=—
CO(NH, ) ,+7H,0,

(1) Pb—4e +4CH,CH, == Ph( CH,CH, ),

(2) BB R FH AR R R A MgCl' +2e == Mg+Cl™, {E Mg 5
@I~ # B, fn N CH,CH,Cl % % & K: CH,CH,Cl +
Mg == CH,CH, MgCl

(3)2CH,0H+CO, == (CH,0),CO+H,0 0.5

BES UM EIESN, FRAEMA S X FH T BT
Wy ey A

(B#A7) (1) 7HASE Ph fEAMRR, KEBF, RERURN, £
A, Pb( CH,CH, ) ,, # & #% )2 & =t b Pb-4e” +4CH,CH, =—
Ph(CH,CH,) ,,

(3) Bk A F CO, BEF, RAERIRRN, £/ CO, BRI
2CH,0” +CO+H,0,CO.CH,0 5

U4 2CH,0H+CO, +2e”
5P ) RNARK(CH,0),CO F1Pt(0) , B4R B + Br 2k88F
44¢,24 Br,.2Br" —2¢” == Br,, Br, ¥ 4§ Pt(0) B A
Pe( 1), AR A 2CH,0H+C0, == ( CH,0),CO0+H,0, 1}
BERIBFFEITH, REFFEXLRRX: (CH,0),C0~26,
NS EBBEEERS 1 mol B3 F A, 318 8 4 B (CH,0) ,CO MR
FIE5 0.5 mol,




