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1. (1)C 2MnO,+10Cl +16H"'== 2Mn>* +5Cl, T +8H,0

(2) FEy TR NIMNER, EFRRBITFIRT IRGRE
(3)BEAMBLEEZ . THRENERERREZEFHEER. CF
SRS RREREmEE EEER,MEIESS

(4)2CISO,H 250, C1,+H,S0,

(5)61.1%

EBEE BT HIRIAGPE FRLAKGHESWE WRFE
oyt

BRSO / ALl 2 5 $IBL C1,. S0, , A S5 #IBL S0,Cl,,
T SO,Cl, 3BAK S % 4 KM, Tl 549 C1,.80, HNFTF
& RO RS IS AIRA, BRI RS RRIR
WIRRPEAZ, KEEHSEEHFEAENE N,

[#RAT) (1) 18.4 mol - L' MBREEH Cu B S, BIE TR ENEEL
£ A AR 10 mol - L7 HIREERFN Na, SO, EAR &, iEER
2% Na,SO, EH Na,S0,, 7% SO, 4 A, B A&, 70%
HIRRERFN Na, S0, BIAR A B L £ E N R R, 4 R SO, S&, C
BEARE, HECH,KMn0, 53R EF & ¥ 4 A MnCl, . Cl, 1
H,0, 877572544 2Mn0; +10C1 +16H == 2Mn* +5Cl, 1 +8H,0,
(2) 8% a TEESRRIREEMA N ER, TAEERZ
FESRRIAIINER, BT IRBBINF AR T, BT &
BB ET DU B B —Fhist 371, 12z 37U g8 [B) B T 4% SO, 0 CL,, &7
HIRFREL o

(3) TBIMRGE DR RENRIE, B IEREER
PHSER, TERBENRER 2T PR A R R KR
HEBR CRORRI RIS E MR R LR, X
SYBRERANIE KK K, IR A AR CL, BEAZEE L, KA
ERRTEER, UELEES,

(4) SR (CISOH) AN RIBEBES B0 —F¥ R, B
BRESFIETM, B—FMYEA H,S0,, ZRNHHFHFERH

A
2C1S0,H === S0,Cl,+H,50,

0.896 L N .

(5)n(ClL)= —————-=0.04 mol, i 4 EEINY
22.4 L « mol
3.3¢
o . 135 g+ mol™

BHIE4 0. 04 mol, BEEBE G M~ =—————x100% =

0. 04 mol

61.1%,
(1) KARAER O,

(2) Cr,03 +3S0% +8H" "= 2Cr"" +3S07 +4H,0

(3) /@ 2 mL pH=8 {9 0. 1 mol - L7'K,CrO, R Hiiin 5 iHzEE
K, BEABTHFAMIE EE

(4)7kf® OH  Cr,0% +H,0 ==2Cr0% +2H"

(5) A7 R 5 1Y 3 TR 1 1 5

(6)D

EB L A (RE R ) %0 B ZIR T R AL F 4
G EA N T SIS S AN o S

(BBAT) (1) KPR —R=RAFLEER, ESRBEUMN, ERR



e xam B aZaarp
TRBMANEERR VALK P, TREWEBEFRE M, KP
BENES TS TRBWNAERN, THXE, ATIARANI
REEFAEPNEBRATIR, RER T KT BENEX
LRI,

(2)RBEXE | RARACHNEHTH, L% 1 F,K,Cr,0, 7
B T AEREANME,Na,S0, BB IRENM, — & & £ F 4K
R KK, Cr,0, H Cr TEMU A E+6 FFTE+3,Na, S0, 1
S TEMLENB+4 FHSE+6, RIBEEBLBTFE. BRESIEM
BF 518, TREFREA Cr,07 +3507 +8H = 20" +
3802 +4H,0,

(3) R T H REER TS T Na,S0, 5 K,Cr0, FIR R, 7%
BHBBRBRPHMASD (LK E) LR &0, T A B EZ4
H—ITANRBILR, IMILEAPEALSI 2 mL pH=8 1y
0.1 mol + L™ K,CrO, A, mEFIN 5 FZEIBK, MR A AR
B 5508 N8R, XA A B B M 55 F T Na, SO,
5K,Cr0, "&EE R Ko

(4) BEHBEIR N PR RAR TN SR RA B LT &,
H Na,S0, @R BRA, B EKBERFEERKBRNE £
OH™, USRS T AR A & 2 R A 1R H Na,S0, BB & &
KRR =4 1 OH™ (£ Cr,0% +H,0 =—=2Cr0Y +2H" [F 5 &30,
(5)EHEBEREFTEEAFNIEERET, R NRESEAFHNE
IR SMEREFNEREMREEX, BRE 1 ~ VA, BRMHE
BT, PHREBRAANEEE TEMERFERN, N TR EBAR.
BRQ BBERIMIER, EANBSINENMEIER, BRQ RRR
MR, WARER SHAY R R 158,

(6) EMXER R, BAFINEMMESRE R R T NERMEE L
A, BERUREEMRKR, W BE-AE" XML %k, #h 4 AB
BIEE R IR 0.900 V-0.740 V=0.160 V, #i%k AC {JEB[E
TAVIEE S 0.770 V-0.740 V=0.030 V, B A% AB (U B %
WREEA, XAEBEORHALE (K,Cr0, A& B ENKE,
FKEBEQRMBAE (Na,S0, JB) HEINeRER, Nz E DO+ K,Cr0,
B MR E R, FTRL(S) PREROMR T8 E R,
(1)AC
(2)AB
(3) HmwER
(4) OB E/min (S EE/s) @0 @b

(5) Fe’ +2HCO; ==FeCO, | +CO, T +H,0

(6)pH K, HREBE SHEE KA ; pH i35, T B FaE
KR4 RS ST

(7)b

EBEECRANERERENEERAEETHZL WRHEH
KA MF LT Eeix it 5t

BEDT / TROESSTKFEEEEN - EUmE
BB R4 B NH,COONH, , RS ANEE B RN 7 A
FREESTHES RREHEREE T, S EFRERE
WREFREKBRNERENZN, MRS AMREREN
B — T AR BRI, B — B — IR ER R AN
KGR, EROARNEIRER, IESBEEHE ASHEE
R AT A RIRSIEI 26 (4) 1] 16




e xam B =53ar)
(#BA7) (1) SRR BERESNEHE, EAEOLBR
XUEEMENER, FMERBTHES, A B, REKXKBAENK
55, KSRNER K, BARTFaERE FIREEA, HEE
REFRTIRE, TUAFEES,B FH; MABIAR, X E O N
B TR, RS B EIRER EIER, C 1R IAREKER
kW, TFEES,D E#,

(2) A ERNAMBMKRRN, TRALEK, BRERENRRN
BE,ENTREMNEXZIT, A T, REREMER KN H B
B9 CO, SARFIRE HCl FIKES, M F KL FEHTE CO, AR
=B 2&E,B E#; AT KA LHE CO,, B3R CO, AIRE
C%Ellio

(5) MBI K SEMBELABRNERN FeCO, JE, BFHER
jg Fe +2HCO; FeCO, | +CO, T +H,0,

N AFEREARE RN, FER SR EES E’Je%,
’%’ﬁ/ﬁﬁ%a/%afmﬂ’]f’ﬁﬁﬁm#&ﬁ FETHNESREHR
R ERIESNRESHN C H, U”Jﬁ’%%%?%ﬁi/\mﬁu?,ﬁ&z
1% b,

RIFEE B

4. (1)2NH,Cl+Ca( OH), ===2NH, 1 +CaCl, +2H,0

(2) P,0,( S F7k CaCl,)

(3) gfbade

(4)280% —2¢'==2S,0> BH1E(NH,),S,0, S5 R

, N P )
2505 +1, EMAE R

(5)S,07 +21

EZBE BT RN EMAEXANE S RGBS, 4R H
BRI, R A F AW

BEEDHT / %8 B ARHEES, £ MH0 NH, Bt E

DS, FETUB AR, BBAKEE A PEERK:
2NH, + H,0, + 2H,S0, == ( NH, ),S,0; + 2H,0 #| &
(NH,),S,0,, ZHRMASWEE C AT X KU, BFIES
RN,

(RBAF) (1) %8 B HIRE S, X4 & :2NH,Cl+Ca( OH), =—
2NH, T +CaCl,+2H,0,

(2) B CHRETRENENERGRESASREN,HIES
SR SITERINE, BEXF X 25 P,0, K CaCl,,

(3)%E B AMANH, BIEE D KE, RERSNEELL
BN, M SEER—im it A (Rl gzﬁﬁ ) fim sk HAKE
Ah Tfﬁ&ﬁ%%ﬁ/m JESM b A, ZRARSM a i
HoRENRSAMIERE C, 2 TIRENM d iwmit,e i,
(4)S,05 0 H-2 1)\\—1 Y, B E & (NH, ) ,S,04, R
SOT HEBS 0 KBFEERMRR 2507 -2 ==5,0; ;47
B71E (NH,),S,0, 85 R, SLIITHE A& KA

(5) (NH,),S,0, EBEMHM, T KIEAA L, KEMNREN

HY
AT

8,07 +21'==12S07 +1,;0. 100 0 mol » L™" 9 Na,S,0, FRHE A&
BEAMN L, FBIMERNFEANEEL S, BFEHNA

AR ARBATEETFIXRR . S,07 ~1,~25,07 i85
AR n(Na,S,0,)=10.100 0 mol » L' x¥x10™* L=Vx10"* mol,

1
PG4 nl (NH,),S,0,] =—n(Na,S,0,) = 7xVx10’4 mol =



6. (1)Cu+2H,80,(3R)

| papn B aZaarp

5Vx107 molx228 g + mol ™' y

5Vx107° mol,m g = N4 E A

mg
1009 2 - 14V%O

m
(1) BRI  2Na+2H,0 ——2NaOH+H, T C A= % HR
THER
(2) D4NaH+AICI, = NaAlH, +3NaCl QKA BREE5AS

EE,EUREFNEMEFENLTKRKLTEEZE ONIKE
TR

(3)59.0% 1wk

(4) 12H"+2CO,+12¢ == C,H,+4H,0

SRR M R BRI IR T L F LA 04 ) & AR R X R AL
FHr RGBS HEREGER

BEDW /550 mL 2 4.80 g NaH g9l S 2% %
I 50 mL 2 5.34 g AICL, (IS KB R REERK:
4NaH+AICl, == NaAlH, +3NaCl, S 5540 50’8 T MU Sk 7
NaCl A B F R A, 8 T HEEE, T E At EEA
NaCl, 38> 5,8 NaAlH, ISR & FH AR E, &

ZEIR W U S kIR, O AAT H NaAlH, o

(BRAR) (1) (s A IBRABRFERBRE  MAKR R EMRER
WA E R, o KK, LZHERXN 2Na+2H,0 =
2NaOH+H, T, — KRR AEBKERPLE, ELKERFER
B, UMEE CH_RFHEEHEE, RIKEWBERR, L X7
ﬁ.ﬁ% K, 73 & B PUTE KIS L,

2) OHBEEASHTET A, AICL, 0 NaH AR Y, TR K TR %
1#? %)% NaAlH, , {£, % 75 B2 =0 24 4NaH + AICl, == NaAlH, +
3NaCl, @#l# NaAlH, BEALELKLRELH TN, BCKEHFE
F—RBERKFEABRE S KR ESR, R EMEE
TXTEE M, GNaAlH, 2B FHEY, R NABEK, Hatt
PRI (9 = 66 °C) &, NIR & 25 18 A9 18 B o4 10 S 0k g
NaAlH, Y8 T 2K, R 2518 S K /5, 8 NaAlH, BRAT

IR T IUEE NaAlH, 875,
4.80 ¢

(3)4. SOgNde%J\EI]Ej] mol!

7=0.2 mol, 5.34 g

5.34 g
133.5¢g - mol ™’
AICL, == NaAlH,+3NaCl o] 411, = /4 NaH i$ &, 5. 34 g AlCI,
TR FOT A4 NaAlH, B9E 4 0. 04 molx54 g « mol™' =2. 16 g,
5 mL A RPEE AT FRMES 0.02 Lx0. 100 0 mol -
L™'-0.016 4 1.x0.050 0 mol « L™' =0. 001 18 mol, | fr15 = T

100 mL
278 NaAlH, 9¥)/EF9E 4 0. 001 18 molxs 00l

AICL, YRR E XN = 0. 04 mol, B§ 4NaH +

,NaAlH, g9/~

100 mL L
L X0.001 18 molx54 g + mol

g T x100% =59. 0%, # &
2.16 g

B EDTA AR EEREDBLESE, ME ARG AHEEK,
NEE EDTA YR ER/N, NS EERRENYRNER
N, BRI E 2 RAF R A
(4) HEA T4, CO, ERRE R BF4 B CH, =CH, , RIEE
KBEFFE.BRHTEELRRETERFEMRR IR 12H +
2€0,+12¢ — C,H,+4H,0,

A
=——CuS0,+S0, T +2H,0 %1 NaHSO,




£ paun ) 959ArP )
Bk
Q)R EFRFERBRTFIRE DR, MAHERE, NZIANEFERINIE
FFHE
(3)S0,-2e +2H,0 ==S07 +4H" M NRELER BT, Cu™ E4L1E
5, FEESW SO, MANKREEIE, Cu™ 5 CI B [ CuCl, )™, {E
c(Cu”) B, Cu™ SALHEIESR , BB E 1L SO,
4)S0,+6Cu+4H"+12C1° Cu,S+4[ CuCl, 1% +2H,0
5) Na,S
6) B RERMMIRE FEFIAERE IR
A > — RACER A R B R AR ER 09 TR AL R W R B G 4%
SRR R IR

(
(
(

BEDN ) mRNEBETHN,EE A FH & _SHH,
BiT B AN NaHSO, W& ER % SO, SRR T HRRE, 3
B C P _EMHmARER CuSO, R ,D PEEALITR
U — R, B IE SR TR,

(BA7) (1) KE A IR SRR LA AR R — FAHRMN

K RS T B2 5 Cut2H,S0, (1] ) =2 CuS0, 450, 1 +
2H,0, %8 B & S F T AR, ERFEER Y S0,, N B
Fi ) X 2180 NaHSO, 38R .

(2) CuCl ¥R F K, EARBRRDHEELE. CuCl (B &) +
20 —=[ CuCl, 1", Wit LWIFLIFEERR D[ CuCl ],
TR BEEERRTRED, AR, L &0 LR, T
NEBEAGTE %o

(3)80, 5 CuSO, A & 574 A SO H Cu”, 5 & R R K ]
H,CENFEEBRFREANRR. S0, -2 +2H,0 —
SOY +4H" s IN/REERET, Cu™ SIS, FEEE W AW,
PIARE B G, Cu™ 5 ClT A [ CuCl, 17, {8 3 Cu™ +e” Cu’
K, Cu B M IER S BE N T E N

(4) “EWHIDREB T SR AR CuCly 1 Cu,S, K
BT RN S0,+6Cu+4H + 12C1° Cu,S+4[ CuCl, ]* +
2H,0,

(5)SE% | B, BELFE MRS, RK i 1, 495 BHDRRE A2
e, B T [ CuCl 1™, U a ARER, SR imaFb/E
EEHREIBEE A, TRERAEM 7 RBRHHRATE, WY E b
& Na,S,

(6) M ELSELS | F0iii , AT B 75 4 BB AL T4, R/
TAERY Cu’ BORE, FIESHREIBEE A, IR F BRI, T8
PRSP, AR AR E, ST NE LIS, 14
R BEAR A PRASR B , YRR B R R 138




