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[ﬁ@*ﬁl L CCl, %D%E%ﬂjﬂ)ﬁ?ﬂ,f 700 °C B9 51E 44 K R R

ABRER LSS, Jifﬁ’ﬂ%ﬁr‘—ﬁ%‘sﬁﬁ] 4Na+CCl, BEe,

4NaCl, U F B E R P ITERTFIE, FrABIEL 2 PITRFNER
| Xfies |

BHE, A IEHH;NaCl 5 Na,CO; HEHMITER, AR EE

HE, Y2 ®EE,B IEH; NaHCO, e 5R XN/~ 4 CO,, R 5
IR CO,, FI R y BRRIE 2 O A NaHCO;, iR £
o LA NaHCO, ,C B £ BB B =T, L hEHm, 4
IR 5 K% 7 NaOH, NaOH #ifi# 3t 5 CO, 34 Na,CO;
ek, RKERASL M Na,CO,, D $HiR,

GBS NaHCO, &AM RE =4 CO, Sik, T FA1ER
AF o

3.0 ZEEIAEHNE-4A
[ #8477 ] NaOH i3 5338 CO, SRR CO,+NaOH =—
NaHCO,, T AL I X R D, A ITEH; Na, 0, 57K.CO, R
%72 R4 B 2Na,0, +2H,0 ==4NaOH+0, T .2Na,0, +
2C0, ==2Na,C0,+0, , At @@ MW F 0, =4 ,B IE#H;
16 Na,CO; 38 & 1 7S W7 78 0 2 B R Xk & 4 & K B Na, CO, +
HCl ==NaCl+NaHCO, 1 K/ @NaHCO, +HCI NaCl+H,0+

€O, 1 ,C i, F R @it I S T4 B 441 . INaHCO, ==
Na,CO,+H,0+CO, T, o 0 A NaOH AR LI ¥ & .
NaHCO, +NaOH =—=Na, CO,+H,0,D £i%

4.B  ##&&E > Na,CO, # NaHCO, #4145 15 & 3% % Na,0, 5
H,0 # Ap

(BAT)K TRABELTELREHBBUSRE, BEEANT
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i, A IE#5; NaHCO, RAE , Z M A R4 A Na,CO, . CO, H,0,
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S, FEEAEMNALE R, C IEH; Na,CO, NaHCO,
g
R A SRRV IRIERE], M T I L NaHCO; A0 Na,CO; 5

SREER R VAIRIS, D IEH,

AR Na, €O, NaHCO, B4 51

(1) BE—navE: mEEBFTARKEERNSKNE
NaHCO, B4k,

(2)BB—0] BEMERIN#GR

OEME%E BN, 2 A~ £ S8/ - NaHCO, Bk,
Qpn#E R F L, BRZ B AE KA NaHCO, 7578
(— A& E 50 CI E, BB EMNSIBTE) .

5.C Z#&H& L5 a £ 5] 6987 Na,0, 5 H,0 65 L5
(847 ] Na, 0, FE B FEAIARMEIENSE, Cal, P REB FHM
TEIERMEENE,A R, REOHRKAETRANEN T EE
T, AERENERERN, REQHPKEERIFERN,B FIR;
Na,0, FNa"F0 03 #4955, (7 FHE 7Ntk 1:2,Cal, /A Ca™
FIH A5, BB A F N 8tbh 2:1,C B8, R N QR G4 MR
1 mol B4 2 mol BT, QP FAEM 1 mol EF4F 1 mol B
T EBETHERN, EMESHNESNYRNEZ N 1:2,
D 1%,

D=

1.C ##H > Na,0, 5K LR
[ #RAT ) IS B 5K R N 4 F NaOH HIE S, QP A E5H
HNEZERNRES A BR HRBRELE, QP AREL, M
PBEMMEYRENR,B#HIR, @PLAERE, NiZEHRAETH
éﬁéﬁcﬁ%}ﬁ( H,0,) S EBL SHENBRZ i, C IE#; @ A
MnO, 4B LS8, AR R P FE H,0,,Mn0, HEZE/E A

REEWLH,D $HiRo

AURUEEAY Na,0, BEM MR RH

S0, 807 ——S0:

2 3
Fe*'—>Fe™"

3315 |H,S. 8" ——S
Naz()z % ﬁj '5 2

BELA ﬁ_j‘f—,'ﬁél( 4 ff NaOH) .
VTR R 8 (Nay0, WAL )

AL AR —HRE (Na, 0, SR |ALE)

2.B EEBE MALACS DR

(BT SEHREAEERXRNERES, BSBEH, FEIEH
HEMHWEZLTR,A IR 95 CO, & 4 LAk Na,CO,, Ul
FERE ERMER, 2R B RS R,B T, COT £ERT
B82S 58 F HCO;, B D & /Y, Na,CO, 5B R & 4 M
NaHCO,, T B MK, A==4£S58,C #4517 ; NH,CLA R F A
—EE NaOH E AR, i F NaOH ERA T KA G, FrAR
REHRILIEAA NH, +OH ==NH, T +H,0 2 ,D 1%,

ﬁ’if&%ﬁ%-ﬁiﬁﬁ@ﬁ’ﬂ%*ﬁﬁi?'—ﬁﬂ@ﬁ Co,
RNET LR, IR ENREE B TR ERMNEKEE
MESHS,
3.D EELH -EMNMNHEEE
(BBAT) B A P Na 2 EE] NaCl RRRTTDUEAR Na 5 H, 59
BRER, EREERS, A EH, KBECMKEBTETRIER,
BETAIA Y T A9 B A K EASSABE A K, B IEH; H, AR
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PSR EBIE, TSR P NEITHK,, BERNESH LR
BRNER, —BEEE,BhR4E, B RBRELT,C EH,
1 mol Na AU 0.5 mol H, 4 5§ 1 mol NaH,NaH 57Ky & K4 13
PR, ml EXHEREERKETERFER 1 mdl 5EX,D
BiRo
. (1)50 mL = FkEHR
(2) 3840 NaNO, iFfEE H,0, SHSHE; REKREIZ, ZEEI K
Vo PERAFIRYE, R TMEESEMATE 2007 +12N0; +
H,0,+ 2CH,COOH ——2 [ Co ( NO, ), ]* + 2CH,CO0™ + 2H,0
[Co(NO,),] "7‘:‘6V();+(]()}+ BB HRR H 5 NO, &
A HNO,, TEIE [ 3
(3)80 EWEERHFEBEURNEHEE, E2LBNEHTR
EBE - VRHNEEZRORRA DR EZHMNE N EXE
ikt
(RRAR) (1) 1XE% a 29 =TGR, B AR AT IR AR RAR 8 AR AR 1Y
%~%,)ﬁﬁj}ﬂ;‘{§{2}&ﬁ’\]%$ﬂé’\jﬂg (15.0+6.0+7.0) mL=28.0 mL,
1tk = FUG R R K% 25 50 mL,
(2)FEROHR, BAEBKHNEMNRZE I NaNO, WARE B E
W5, 0, XA B, b TS EREKEZL, L EE KR
Rz, AU IIABE KA T EAH; LIEBEMEE TE, TERG
PN BEETE B2 TR AR M, 12 3t IF A5 R 5 49 & R O AT
H; PRER SRS T +1 4, NO, -1 0, IRIE\EUEY R IEAL
EMREAA 0, N ENE+3,17H Co NELENRET,
W H,0, £ R W FA1ER, CH;COOH 24t H", BT
REOSIERNBREFIE, HEI2BR, 2REBLHEN TS
NO; &4 pf HNO, , & F %[ Co(NO, ) 4] " ==6NO0; +Co™ [E[5)
B, P EER,
(3)BHIEET [Co(NO,)]" ~K,Na[ Co(NO,),], B & KCI
51.010g"mRREEMKO 872 ¢ =&ENIE, N
N 0.872 ¢
n{[Co(NO,),1"}=n{K,Na[ Co(NO,),]} = m
0. 002 mol,m { Na, [ Co (NO, )]} =0. 002 molx404 g + mol™ =

., 0.808
0.808 g, =541 g
1.010 g

(Da e f b c IKIEEFALEI AR/
(2) KHAIEIKE a, 5 TFF S iR S+ E T WIBEMN T TIEE, BEUNE
Bl o St iR AR BE TN A S E R IF
(3) NH;+H,0+NaCl+CO, ==NH, Cl+NaHCO, |
(4)@0.84 QFERRE RWHER
(5)R=
BB | MR R B A BARE & NaHCO, ¥ #& 5 R

x100% =80%

PO / RIBLERRA,SREAKTIMAS LR
MOBE R K G, BBA CO, 5K, X4 RN NH, +H,0+
NaCl+CO, ==NH, Cl+NaHCO, | , 22| f NaHCO, S{&ET
JEZ A RS PR Na, CO, . CO, FNIK, I 15 5 4%, 5
— A EEINEREZERFA NH,CL BIIASLMH R, F
NH, Cl #7H o

[RRAF] (1) =414 NaHCO,, B AKE A 45 CO,, REE
NBH NaHCO, S25% 2 CO, @ HCl, B 5fia sk E 4
fefih %)% NaHCO,, EP i 81 CO, 5B L HLWE S TH
NaOH 7R RIR I, th 8E £ 0 F) A €O, %I &5 %D 8 NaHCO,, fiT
PRSI TT E B E R KA a—e—f—boe—g A A
IR A RN R BRIRAE T, T2 R0R - AR B 2
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FIFF SRR IR | 59 MAE XA IR SF AR Y/ NAL , F B 0 BOR S
WBIER
(4) OXSEfR NaHCO, FE 50 IR, =4 CO, MKZES, RV

7 A 2NaHCO, AN32C03+C02 1 +H,0, 8 S k5 iE i
EERTREUKES, BiBid 28 Na,0,,Na,0, 5 CO, &
A Na,CO, F1E S, L ¥ 757 & K 2Na,0, + 2C0, —
2Na,CO,+0,, RI|BR Y FRINZAEEEANTIE, BREIEIN

0. 14 ¢ B, JHAER CO, 24 0. 14 gx:—g=o. 2 g, EMEHE

gy 0-22e8 —=0.005 mol , {R#E R = 2NaHCO, ~ CO, T 41, 3K
44 ¢ + mol
FEH NaHCO, B9 B2 24 2%0. 005 mol = 0. 01 mol , A7 A E {4
NaHCO, 5z E 4 0. 01 molx84 g - mol ™' =0. 84 2o
QREABEBEENTHHETNEL, SHENARERR
HERENASHAMER, MEAXHNNEREREEENAS
THHARER, TIAZEGE NH,CURERSTHHFS B, TXKA
FEERI REAE R LRI E TN E.
(5)#REF], & LK NaHCO; (REFAY, R T —EE K5, N
n(NaHCO, ) f/ )N, ATEC B EIARE R BVR Em /)N, AT B E AR e 2
B E RS, EFE R NaHCO, BRI B IRS R A, ARYE ¢ (W) =
CURVVUR) o sroesstls o(M) 6575
c(M)
6.B glEms - TERALESHE BALFMESL

BESN /) Ry ASETEORAREELE, L' £
MBI B FRAERE RS BE,OH ML ESET
EEGURNERESHNK, —ZEH TLBBE5RS RN
ERANE AUERE KRN AR ENES,

(BT BRSO T4, SR TEREREENE, S5 RET
HERARAETEFLRETURNAERESIK,A FH; €8 Li 19
BE LR/, AR, LW E L BREFEAERT,B #E
R HEBEANTH, RN T A —E&HTERESASRNE
MERAE,RNFRTENLENER, SBTHEERR, RS2
ZREEAF,.CEH, AN | ASETERBREaLEE
AR ESAK, R AR L £ KRR N ERERAEMN
B, WiZAkF, S8R AERER,D FH,
B2H PREKSY
@ =

1.C ZBE -4 RAA Fe thik
(BN A REHES TN, WX ARENIMEEWHE, A
R SR B MRSy Fe™ (Fe™ 24 E A MO RR, 5
5E50sH MAEENEME5EIER),BHER %hTtRL
B2 ETEMBFHAHRHN 34 AT dK,CEH; &
KSCN S8R 6T Fe'™* ,Fe’ 18 KSCN AR T &,D 5%,

GGUEEED 50 Fe? O Fe' B E R IR
(1) 1% Fe* B 7R 88 % MELAUS I KSCN 53 (Fe* & T HE i
) , thRAE N KSCN S HOSE A BB AR B B S A R (51K
THE SCN ),

(2) Fe™ (Fe CI” [ 75 72 A 42 PR KMnO, 52584038 Fe™
(CI" 8558 KMnO,, 5 F4t) o
(3
{

o

) Fe* (Fe" R R FHEMEARPRE Fe' T A% T
K}[FE(CN)(;] }\/‘g/&o
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2.B ZBEH >AEESNLE SRR
(RBAT)Fe SKEEETIFIANELERN, BESRETSKES

RERR 3Fe+4H20(g)@Fe304+4H2,A E#, bk FeO,c A
Fe,0,,Fe0 #1 Fe,0, ¥ T8 F K, R EES KRN E M
Fe(OH), #1 Fe(OH),,B $§i%;Fe (OH), HH BN ZSF A H
A4 Fe(OH),, R X AR A 4Fe (OH), +0,+2H,0 =—
4Fe(OH),,C IF#;h A SkEREL, AN S FeO ,FeO] BB RE
ML EEBRBEDES, +6 MABKIR R A Fe' 5, Fe™ KR ALY
Fe(OH), RIERBERAMEL R @R, TR BIF 28 51, Ak h o]
MAE#IKF],D IEHfo

US o fEith R R A B R TR TR E R

3.0 EEL-HB IR L

BEEDT /7 BB ARG E E S B RE RS, 7 B

FHmBRIAR K BRE, FERBE LA RE T2, AT M

B R NAERRBR T SAmAE, TREERE, &G0

AR IARREL AR E BRI, B RE,
(R84 ) &R TEEIRRBR P A A 5140, i B B BN EIE AR
BRI AR, A SRR AR IBEE ST T HE ek dRB P L
ERNHE T HRRE Fe +2HCO; FeCO, | +CO, T+
H,0,B 512 RIBE ME LS QT MIBFNTRER SR8 R BB 1 EE 3
B, COMER IR PNEERIBMBRRIAR, TESTEEE
WIEITE, CHEIR A THRBRISNTERESSPRE, T
BAESSHRGEBM, TN BE BB ER T 2k B K
CEREAIRESZSTIE,D F#,

e Al SRR RS A R R T A A

4.D BEE HALAASHGERT
[ #BAT) & BIEENE  Fe>Cu, WA L. Fe' <Cu™, FeCl, 33
A Cu F, AREENRERZARPHIAMR 0, 1§ Fe FA
Fe'' \Fe" B 5 Cu R, AR EHTE, A $512; 7 FeCl, A&
FE A0 KSCN 2R, B0 2 KC B R ET A e, 5 R
=2%i%,FAZ KO 8BHEHNEB FHMEBF A8 5 RN, KA
E Rt NSRRI, B IR BN EEMNH Fe,0,, BEER
RRTHKFEOERITE M Fe' , Fe™ 58 RN A& B Fe™, E N
K,[Fe(CN), DABRAEMBEETE,CHIR; mFHKPEBIMNS5~6
SEIRAN FeCl, 5@5&,2%;%5%59%,7&%5%@5&21%%@%%, SR JEhn
e, BRIR & £ BT HLA B E I, D i,
5.C ZETH 4L MOHRIT S H %

(B T AR AR, BIRERNLENEERN T Fe,0,
(IRIBLL BB B T 4) #1 Si0, , Fe,0, 2RMELY, 8B 50
B2 N = A TR Fe,(S0,) 5,1 Si0, 2BMEAY, EHREBN
REERN, A REERSYHRMAN FeS,,Fe, (S0,), &HAH
Fe™ ,Si0, N R, i “IRE" & Si0,,A T, AN FeS, #47
WIRR, NAER S B, Fe' $IR R A Fe™ , FeS, -1 M S 4%
B E SOT, RN FE TR RN TFe, (S0,), +FeS, +
8H,0 == 15FeS0,+8H,S0, , M| Fe, (SO, ) ; A F,FeS, ik
Bl EUFERBEAMRNE N 7:1,B B, “NE. R

W RESEAETFERTFFE. BHTIE LY RHNK




| pnun B =2Zaar
SRNNH, - H,0 AFBRE, £B F A RXAFEHER, TF
EE3
ZENBTHREAKIZN 4Fe” +0, + 8NH, « H,0 =—
4FeOOH | +8NH;+2H,0,C $51% ; IR#BETN C 434707 0. “ LRk .
U AERR TP EESBMNMABE A NH,,D [F#,
@=s

1.0 Z&EH LML

EEME / R B % £ R KA Fe,(S0,),+S0, +
2H,0 ==2FeS0, +2H,80, , G H B & £ HIR R H 4FeSO, +
0,+2H,80, ==2Fe, (S0, ) ,+2H,0, X}/ 4 LB T )
TBIME A

(fEAf) R SREBRMHREPHIT, RERNNBTHE
= H 2Fe’ +80, + 2H,0 ==2Fe™ +SO07 +4H", A 512, ]
K,[Fe(CN), | ABRKBIHRBEF,URKE AL 2E5%2,B
HHR R T DUEIE A, S0, RELEN N HEE, NG S8
KRR R H 250,+0,+2H,0 ==2H,50, , C $412 ; @& B i
ARA T SLE B BURHEE, TR S0, Eh TR, it —%
WEN AR, ZIBFEENERRRN,D F#,
2.D ZE& > FeCl, 494 & 2135t
(##4fT) FeCl, - 6H,0 & (A7 HCl S Nz g2 H1%) FeCl, 1Y
KER, R UL SEF T BORSHEZE =4 HCL,#F HCL 325% ¢ KB 5
BOBERELT,A E#; B b 3B T)& HCL, BUE AR ( FeCl,
SXKR,FEIRF, FE TR "EEE"),B EH; LK
FeCl, B4, B2t B EE, d FRRAIERZRETK FeCl,
ESHEE,ETYRARES,C EH, HEHEIR,f A EEX
NaOH 8%, NEHN CCL({EKSENHS A5 NaOH BB E
A ,D iR,

ﬂ%ﬁ%?ﬁﬁﬂﬁ%ﬁﬁ*ﬁ

(1) ERRKBEREERMRIRRAE 7 5 KB REH,
EZTE—REEY R, 0 CuSO, (aq) & T 72 CuSO, (s);
K,C0;(aq) T 13 K,C04(s) o

(2) EBBKBERSHERMERN, ZTE—RETENEENL
¥, 40 FeCl,( aq) 25T 13 Fe( OH) 5, HE— 0 1E1T Fe, 0,

3.C &S > Fe Fe™ Fe' t94a L 441
[ #847 ) 1@ 100 mL FeCl, #1 CuCl, HR & AR T EHIMALH,
RE SN FeCly R4 RS AT 8, FAN CuCl, [ 4 FSRANE
PSR, AP RE S 1. 12 g B FFEH R4 B, Vit &7

6L A2 CuCl, BIR 7, IO 3.36 ¢ ST HELIE S ( ®I & E

HEMB R E SHEMANKDORERS) , KM Cu™ R
S, ZERRNEIE, RIEHAT, ¢ mZ AT Fe Fl Cu™ R T2,
REZfELE,A IR, 0 RBT KA RIR LA Fet2Fe™ ==3Fe", Iit
B Fe " RBRN T, Cu" RERK, TUARTEEHEFH
Fe™ (Cu” #1 Fe™ , B $8i% ARE R B BBFEAM N E T M EFA

1.12
gan n(Fe3*)=2n(Fe)=2x7g4=0. 04 mol,n(Cu* )=
56 g « mol
3.36 g-1. 12 NN = .
228 LB 0,04 mol, BUARK CuCl, ¥R 09 8RB 4
56 g « mol
0. 04 mol

oL =0.4mol « L™",C F#, 4 C TUOHT, AR T FeCl,

FFERIEA 0. 04 mol,D 351,
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Slnilad (1) F EEEEMIEY AERRN, LIRRIESE,
(2)Fe™* BB B8 M E M, Fe™ 3 CO. Al Z 35 &4 Fe, 10

=8
=] /m

Fe,0,+2Al
40 2Fe™ +Cu

2Fe+Al, 0, ; Fe’ # Fe Cu.l” H,S IR JEH Fe™',

2Fe” +Cu’t o

4.B IS -EE TR &

BEEDN / HB51E F WA, Sl & MBI KN LR AR
B 4T, B P A ) ) CO, B33 B 7 BRI B 4
BRBE HC G, AL BRHREBNNESS, EER
1 HCO; 5 Fe¥ KR4 B FeCO,, £ B T BFBIU £ 51
CO, HBMEESHARBHRENEHR Y,

(BAT) BEBRP~4K COo, THHEBEPHES, TR ML
B—ERE CO, HEREBANES, ik Fe R E L, A IFH;
HEBRRGEHN CO, 21T BMBMBRENRNRKE HC, AL
IFNERER Sh R R, B $H1R; B E A P HCO, 5 Fe™' & B4 M
FeCO,, B 4 F Z R ik K, BT HRER A Fe' +2HCO, =—
FeCO, | +CO, T +H,0,C TF #; % B A 4 AL AR W2k 4 0E
RN EREBER T RN REE LR TR, I8 8mR T
#,D IE#,

5.BD Z&EH WAL 5K
(BRAT) Fe™ MNELMIR R MY B T B M S MM A RE @,
WM KMnO, ARRBE AR Z M ORET—E2F
Fe’" | A $812; 1850 NaHCO, & /& F 8 h— & B AR CaCl, &
BB R R SRR A SR, e I RN A AR ER 55
TEABIK, REAE T HERN C +2HCO, =
CaCO; | +CO, T +H,0,B IF#5; SIKEB RN, 6845 Fe &L
o Fe'  Fe BRI AMARELE, YT ER, KT
S SCN™, NI R R @B, MBI MR REKEES M, C 58
i%; @ Co(NH,);Cl; AR BT BINERIRZEHEEIER, Ui
Co(NH,),Cl, FEBEFHERR, 5 Co" MBI, ML 59
i Co™ FIER I HZ 6,D I,

6.BC ZES -4 LERGERERL
(AR ) 18 Fe, (SO,), BEHAIMAGEY, BRECER, ZE I
R, ULEE Fe'' B Fe A Fe'', BT AR A Fe+2Fe —
3Fe™ A IE#;Fe,(SO,) ; MR 2R, ALK, BN B =81%
B, &4 R Fe+ 2H —=Fe™ +H, 1, R F| B4 M
Fe,(S0,), AR E N E Fe+2Fe’ ==3Fe’" {9 AH, B 4512,
Fe, (S0, ), R HPEMADE CuSO, BIIAFE L L, Fe &
PR Fe™ R, 15 Fe' R EEEA M Cu™ R, RE kR
BREBTRNRE,C IR, Fe,(S0,), MBRERM, MAEH
R H,  BRBRIMER S, Fe' £KMRER Fe(OH), 4186
WLiE,D IE#,

#ETE?JH/\%%%%%?@F‘E,EILX%J%%%%:‘I‘)@%&'EP

EERERH EHKEIB IR, BB LE Fe™ MIKMR, EERmIE
ST RITE S,

7.(1)+1.+6.-2 =Fkesm
(2) @ 3KClIO+2Fe(NO,),+10KOH ==2K,Fe0,+6KNO,+
3KCI+5H,0
(3)¥EE CHW=FRMMEKKER FEREERBEES
RERE,FE R EEE, B IERI R A& &
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(4) R METIE A 50~60 min, RNBEHR 5~10 C
(5) W& E Fukokias, @miEi&HBMANIEF KOH Ak
A RBANE MR YRGB N FF RGP BE

BEEDIT / %8 A F,Mn0, 53RABEMAELHE TR
HIE CL, ;K& B #, %6 HCl 1 Cl, 18131850 NaCl /&%, HCl
B TR NaCUBRR P RS EE C 1,0, 5 KOH £k
RFIBKCIO; %E D AFRIKESHTH CL; B A HEH
KCIO &85 Fe(NO, ), BB S K H & K,FeO,,

(#847) (1) K,FeO, 1 K Fe O TEMLENDHH+1.+6.-2;
{28 X B FRA =FRM
(2) TAEDFe(NO, ), A @& KOH #) KCIO 7838, A HHR Fe™' 4
B FeOy , MIURIE A B ATE, BT LUR A R AR R, B&
Fe(NO, ), &HBAE KOH f9 KCIO 8 m &£ R FHIH 2 572
#H 2 3KCIO + 2Fe (NO, ), + 10KOH —— 2K,Fe0, + 6KNO, +
3KCI+5H,0,
(3)ABA1E Cl, 5 KOH AR =2 E T RN AE A KCIO, , ZEA S &
KOH S B AR EAATR M5 1, 128 B R 7E 0~5 C kAT, AT
IASCES RO RENA B HE 2GR E C Y = FUE A7 K KA
F, FBASSHEER,BEERIE Cl, 5 KOH 7 5 i,
XERIE Cl, 5 KOH R =4 H#h & 82 T 0 B 5K , B B 4t 1
HNERNEFESSSE KOH BARAMEE RN, F 2 E8#H, B 1k
Bl R &
(4) MBIZTTLE YK, FeO, IR =RHR L4 0.8, N #&F
K,FeO, 538 B M & HSEE R KRR 84 50~60 min, 55738 &
4 5~10 C,
(5)K,FeO, #H/ = &H Fe(OH), KCl EX 1, R A EXR
BHADE — &M K, FeO, = RATAH 3 mol - L'
KOH #ia & H, ik K,FeO, KCl & #2, 1 Fe(OH) , “RNA; @it iR
H Fe(OH) ;B IRAE F KB F, @R R IAEF KOH &
L, ABRME K, FeO, BUARRE, N fE K,FeO, ZE@ATH,; @HiEE. &
BT, BOBETE 2~3 X OU BT TRE T T T,
“Si=tala ) B OB K FeO, BIR, T k= HEREHREH
BB T, XEERRE R RIS ANRE,
8 (1)BATSHKXIRGE AHLER LR (2)D
(3) D4FeS0,+0,+6H,0 ==4FeOO0H | +4H,S0,
QRERMAERE Fe' KBEEEX
BIEE A RGP ERBELE SN ERFE, R R TP
pH AL 84 JR 22 oA
(FBAT) (1) 3R Fe” EERRM, HWESTHRESENN
Fe'' | FRA I AREL T #5078 B S iR B WSk BIA L TR AL 0
(2) B EEUBENLRITRBEDR (R HEE R O
HTER(TES) , AFZAINNEIRELL, Buk D,
(3)D0~t, BEE, B pH R TR EZRATRRIHKAAEES
RN ERENERENTRR, RS RRPEREN H A/,
QBHABRTM b, ~1, B, RS AR pH 4687 & T &
FRRT R R AR Fe' KBEEE K,
E3IT =EMHE =BEERIFIA

@D =

1B Z&EE AR AE S FAALA
(BBAT) WEKNKNEE, SEERMIHIAMUALERIERE
S5EERBEMANETEEBIENDILA HiR, KIUNE
Ziorh COH, &, K% E BRERSTEMS A COH, &,
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FRVERSRE BRVEP S T B RS UIRE B E6; KL EE
R BAVARERBRE TR, CHER  RARERIBANER, 55
585245, BERRNRKPFEHRETSHEK,D
FiRo

2.B ZEZ WL B
(BRAT 1R 50 R BB IR IR, R RE B AR 5B B 245 2
B, A iR T EEBARAMERFIEH CO AR Tk

JRERH A BREL, W 3C0+Fe, 0, B& 2Fe+3CO0,,# B TFAH; T %)
SRR AER, Zid—RIIBRREBEKENER, BRE

RS EE MeCL, (/B RR) LR Mg+Cl, 1,8 C 1%, B2t
MEY, BRRESTASHE, T HENSY BRERNEL
48,201,013 5 - 441430, T, 40D HiRe
3.D IS T4 Mg REHH

(BAT) X BB LAH SN, FESENST 2S5 PR
R4 CO,, A TR SRR AL, A T8, RIBROTEHISEHL
FHEATELER Mg~ Ca0 « MgO ~2C0,, &4 2.4 ¢
(10° mol) B, MHEALA CO, 2 2x10° mol (8.8 t) , B IF
B A NEEME T Mg, 18 Mg FHh (KT AL B ALRE Si 8
&==

JR CaO - MgO, R N/ id 72 1, Mg ZE SR B R AR B, 15 R B2 IE [5)
W4T, 8T DL Al R % Si B Ca0 - MgO, C TF#; K77 HCL 5
Hn# MgCl, « 6H,0 BB 7K MgCl, ,D $51%,

( 1) B8 Mg B 68 S48 a MgCl, T~ B8 i MgO, =
R & MgO A~ , AR FE 2R S A8 R , 3B A4 7= A&,
(2)78% Al B R g2 BB R IA R ALO, M EEEE#E AICL, FH 2
AICL, BREMUED, BRSNS B IMAKEREA (Na,AlF, ) 9B
BIEFAE ALO, MBS,

4.BD #ZE 4K CuO 85 %

BEEDT / EIRIABEARRMEMZI B R T & CuCl, FeCl,
# FeCly, 0 H,0, 1€ FeCl, |4 FeCl,, fIE A 58E T pH
EREENHITUE, TR E Fe™ , IR P IIAE RS
A BY, CuC,0, JUIE, EES IR CuC,0, BEIZIK CuO,

[B#AT] " &4 S|P FeCl, 3 H,0, LA FeCl,, K4 RN
BF RN 2Fe™ +H,0,+2H ' =—=2F*" +2H,0, A 12, &8
BEMRJR Fe' , B REB A P 5948, BT T pH” S BHAT
FEMARE Cu0,B IEH; IR BIEPR e BB EER S PR
SR, C R, TR SBAER CuC,0, STUER T EES B L RS,
EAERRE, SIS AT SHMENE, EREIAN AR
S.CO 0 CO, =&, AT CuC,0, T N E I, N R0 =
& ,D 1E#,
5D &L -EEBTHMRRK

BEDN /) WASSKPEEREET BT 98 7.5
BT BEMABRARIEGB T NMIEE T, LRBKRE
s L, MARLERGRE RGE L PREE TA15E
BT BRLRRENERNTER" BK,

(#RAT) BRI A, 2 pH=4 B, SR WK E AL BN
2, B 1" & Fe(OH) , A1 AL(OH) ;, A TR BRILIE
BPNRB T ILUKE( BT EZE—DKE) , ERREHE,
HE—HKBOBFHEN S +H,0 ==HS +OH ,B [E#;
i’%@j?%ﬂ%%%?’l%ﬁ?%éﬁﬁ B, B AL SAAN R AL S ERIA R T
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\;ﬁgﬁ \;ﬁa 7 7 & nl C(Cll2+) C(Cu2+) .0(527) KSP(CUS)
7L JE ﬁ%i@},)\ﬂcun ) ;

6.4x107°
1.6x107
RABRBEE T, " K BT M 3 B i ab
12, 5AF T A A EERR KRR IS, A 62, D $5i%,
D=
1.C mEs 4R KMAEEBA LR El7 EFHN 01K
B 8 B S BER AL,

=4x107",C [E# 5K AN B, ER 2B 5 E F 1L

BEDT ) S %588, ZHEL, SETHHESR
AL R P ERREENNEFAERIMNKES, A
HEENEARZAN, B CCL, FAEESERN,BEEBERR
HIEKESEHARNEE,C KEEARKE™R,D EER
AR COClL, BN, E RBRELERE, BNMNRNABERTIR
BN, HEHEERZES, REFBA N,  CClL, SIEHAE &
BRI, 4R CrCl, # COCL, HEA C 28 ,CrCl, 7 C R
el , BEM COCL, A D &, 5 D %5 NaOH AR &
RNT B TRRIANE , O BRIE D R B FKERHARNEE,
BEHRACHD EEREII—TFREE,

(84T ) CrCl, Z0KEE, iR Bl g R R, R B/ AR Bt &0
WEEEFR, WEEE C I EEREAERE D BELERE, IW
EEESEMNEEINF N a—vh—isd—e—b—c—f, A §81R%,; COCl,
KB A R P ER MR AR HCL A1 CO, , B R AN BI1S 2 H1, NaOH
AREITEN,CO, 53 EM NaOH 2 7 K 4 £ CO3 , COCL, 0
NaOH A7 [ K B8 F 75 72 = 1% 25 COCL, +40H  ==CO07 +
2H,0+2C1,B fHiR; =S BZAAL, RERREEZESE
WEHEE, NI ESE,C B REAEBARS  HFREEN
T, MR EREEFTERSBA N, —BR 8, Mf# COCl,
TEHNKE D WRASRU, FHE CrClL, ERRFE R EFHEN
KB C,RAIREMARMIEAARMER,D Hix.

2.A ZREECEEBRFTHEAAXTE, RSB RS LA K
A B4 8 ) &

BEDH / B8k EERSH S0, ALO, . FeO.
Fe,0, Mg0.Ti0, &, JINGRRER =1L IRE 2R E 1 FIROR,
Al,0, FeO Fe,0, MgO 5 H,80, & TE Al™ Fe™ Fe'™* |
Mg™ #ENJER, SR EZ L TIOSO, X574, 8E 1 A -S|k
EMASMERSGBE TEMRTSE T, & H KT
TERRE TR, FEIRR | SRR RRE.TI0S0,. D&
HE Ik, KRG, Ti0S0, 4 AY TiO, « xH,0, 2 . K
H T RMEBREERE TIO,  BA 2 FEREBE R ENS
BRI, MASENERHCTHRE FARE T, @D AR pH
FEBEFHAB 2R, LIREEIRE 2 AaEHEAM
SENERTUE TR 3 BB, & IREL MgCl, - 6H,0,

(FBAT ) IS I TE B2 Fe' iR Fe™ A $51R , “ KR B9
BHZE Ti0S0, FIZK /R R4 A TiO, « «H,0, ANEELL Fe' 1 Al
IKIRBRIEIEA L AL Fe' SRE 0.4 mol « L', Fe™ FF4A77T

3 3
K,[Fe(OH),] \/4><10’38
SEOAEES o( OH ) = > = 1. L'~
TERA RN ¢(OH) \/ o(Fe™) o4 ™
10 mol « L, ¢ (H")=10"" mol - L', pH = 1. 7,

K,[AI(OH),T>K,, [ Fe (OH), T, M 48 B 3K & B 7L 3% 7 % 109
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¢(OH™) ;A" >Fe™ , M “7k#2” i@ pH RN =F 1.7, B IE#;
2x18
— X
48+32+18x
100% =19. 1% , #2153 x=6,C I, MK 2 A" 24 ht,
Fe' thiliE e &, i Fe™ A0 AL £R 40 TIBFURES, R P &
c(AI") K, [AI(OH),] 1x10™
c(Fe*) K, [Fe(OH),] 4x107*

TiO, « xH,0 22 2 MR KT EHE D 19. 1%, N

=2.5x10°,D F#i,

)l IB (2)Cu™

3)2Au+8HCI+3H,0, == 2HAuCl, +6H,0

4) AgCl

5)[Ag(S,0,),]17 +e 0+28S, Na,$S,0,

(6)3:4 (7)EEFHRAEXKFAKX, ERELREE

WS TLARM, WA R EERRRA TR F T
BAFCEEEXG P B BT REFGTE DR ERS R’
TR %

(1
(
(
(

BT

L SEPHARIE (& Cu Ag Au %)
BrZtTT % : Cu

E#rE& Ag. Au

BE 1 NARER H,0,  Cu 4Lk Cu™ ,Cu” AN R R
1" A AU FEAN TR 17 weveerrroreninnninninn, #(2) 8
BEL2.RE 1V PAIARRERAN H,0,, Ag LAY AgCl #EAN
B2, Au WA HAuCL, HEA B HR 2"

........................... #(3) 13
BE 3. AgCl 5 Na,S,0, R A4 AL [ Ag(S,04),] " HEA" 2
BT 3" 5 cresemserensncninsnisiinnisisiastonisisesiesanes #(4) i

BT [Ag(S,05), 1" A AR & 4 1F R RS 4 Al 8 i Ag,
@WEEH*&IZ@EBZ Nazszofuﬂﬁ 7EEX3 EPTE%}F‘J)EH

IR R ik 27 F & HAuCl, 4% N,H, #£)8 4 Au,

(BAF) (1)Cuh 29 SR, U ToxEARRPELEAHE 1
B &,
(3)“RE2"HBA, Au LR R4 H,0, EH HAuCL,, Au
HCI #0 H,0, 24 & &4, HAuCl, \H,0 b & 54, IRIBB L BT
BRI 8 FIE T B4 FE A 2Au+ 8HCI + 3H,0, =
2HAuCl, +6H,0,

S)ARERRETH, " AR AE M S 5 Ag, A Ag(S,0,), ]
Bﬂiw;zi AR R, RIBBETTEMRESF B TR FERR N

A A [ Ag(S,0,) 2:|> +e Ag+2S, 02 RBEFFIETN, B
| X fi2xa |

X EBE Na,S,0, 4 ,Na,S,0, I 7“2 3" REHRFI A,
(6) "R B =R 2" ) HAuCl, 3 N,H, R H Au,Au TTE
B EN M3 MEEMEE] 047, N, H, & MW A N,,N TR EN
M=2 W FHSE 0,14 NH, HFHE 2 MERT IRBEKRETF
FEH, WENM NH, 574 Au IPIRMEZ LA 3:4,
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e B 2Z9arr
SEE@II%

il
B&

Q=
GES

BBE T BRABKI LA i

BT / MEHSBFE Ca0. S0, FeO Fe,0, &, 52
KETBRUT,
55 EhFR AN BN B , A R CaO FeO Fe,04, 4 Al Ca™ Fe™ |
Fe' S AR 1 sloﬁ,ﬁﬁha&,;&/\,_,sl
SB R L RIANRF X FER, #THE LR, B
WIARE T ,%/.%E%Ma/%ﬁublu.ﬁﬁu Fe,(C,0,), B
BFK,CaC,0, 5 FeC,0, § K, 103, &4 Fe Ca TTEH
B, R0 Fe™ EALA Fe' {8 Fe TTE I Fe, (C,0,), KR GFH
FRB A, MR X REZ R, 48 Fe Bl D Fe'' | B
A H,C,0, £ MER, AR, S 1 25,
iR 8 1 A NaOH AR 40EE, W Si0, #4424 Na,SiO, 3t
NEBUE A,
AL @RBURF AN Y, B — R FRIEF E Si0,, N
A Y RRR )
(BT BB T A, 1K X F2EMAH, EIER Fe 15, Fe
SFF Fe' IR, A 1R R K Y T E R, B IEH; O E R Fe
WA, EHNERGKHE/RETS,C TH, ERESR, 1R
"BRRERR T pH N, S ERBRNEE, AR EER
PHEBRIREF, WIEE 1 RERD,D F#,
2.CD &5 4% Cu,0 8 TEBEHH
(#847) ;2 1 2 Cu 53R H,50, R4 A SO, 1 CuSO,, Cu F01°S
MU ENEETN, BTRUERRRR, R ATE A& pH 7
3~4 08, M c(H ) 104 ~10" mol « L' > [d], & T # B
c(807) K,
¢(HSOD) e(H")
Z (8, U A8 A R AR L NaHSO, A =, AR & 1T 2
S0, 5 Na,CO, ;&4 A CO, 1 NaHSO,, TEHEMEE X4
T, BT REUERR N, R H Cu® #1425 Cu,0(Cu 2k
+10) , EMERETW, ETEUERR N, A H1%; B H,S0,
c(807) K,

9K, =6.3x10"° T4, 24 pH = 11 A, =2 =
K. RE o hs0n) T en)

K,=6.3x10" T3, 7 6.3%107° ~6.3x107

6.3x107°
10*11

=EPHESEN, RBEZE LT IE Na,S0; WEN, [
UREREAZREE, MOEFR,BHER, BRYNBERIERS
Na,S0;,Na, S0, & AR SO, (54K 1), #t Na, SO, 73 & T 3R [B]
RN FRFERIE SBT3 F B, B R A=A A, C IE#8;, 455 C
WA, EP X h Na,S0;, NaySO, KR AR B, £

n(X)
n(CuSO,)

M A9 Na,SO, ¥ %, o] (7R3 R MR 55, pH $ A , %00 NaOH £y
ERD,D Ef,
3.0 @GBSIV RSN

=6.3x10° 32K 1A i = 24 Na,S0,, Na,S0, % 53

Cu,0 FFERNEN, IR, B0 n(CuSO, ) RNEN, &5 k¥
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BEDH / O R . CuS BH (878 Zn Fe TEHZR
(R)EBEO, ERT, BRBABRBER, CuS K&~ 4&
CuS0, .S 1 H,0,Fe’* #ESF A Fe™* , Zn TTEN A Zn> T
HFNA R
@“Hm I pH” . B A NH, 83 8% pH, fF Fe’ B
Fe(OH), IiE, 1 Cu® Zn™ BB TR B AT AR T
@R LR EBHEE X P&F S.Fe(OH),  IRBRHE
B Cu® Zn™,

@ HRE mEATRASE H,, RI\EESNE: Zn>H>Cu,
Cu™ R JRA Cu B FR,

G IR BILITIR S B H K Cu; M1 Zn TRIVAAB FE
REFETABRT, BEL—RFANETEE Zn 8B,

[ #BA7) BTG T H, A i, CuS A THER, AR
RFTETUE A BT % CuS(s) Cu” (aq) +S" (aq) , K 0,
FIESRENIE A O, FURE, T LUBAE S, 2 8 kn S, 7%
EaB, RAEEEFHREH,B EH,; A NH, 313 pH
B, Bff Fe' e B AT0E, M CuZn TERDMUB FRAGHE
TBARF, FEEB TR pH e, o MR M K IZIE 1A R
pHSEEN 3.2~4.2,C [F#; A H, 3R Cu™ &4 Cu B JFHA, H,
KEBFHEMNN H , ERRIIE R BNRE, Rl c(H") 18
Ky AFF H, REBF,BAFTF Co (IE,D 1R
(1)[B,0,(OH),]* +5H,0 == 2B(OH) ,+2[ B(OH),]~ 9.24
(2)CaSO, Mg(OH), 5.5x10”° CaO,Na,CO,

(3)BETER Ca™ BHEE LiEid, mUrEETH
BEA 414 Li,CO, T ELAR, FABET 7R EBERYS
R R AEF

BEDN /) S#EKRE Na' Mg™ [ Li' (CI SO} %
(48, A BB BIHES , SRR & MBS , 2349 MCl, KRR, 36
it AL h MgO, BIAGR G FTB Bl IR h MgO, A 4 B IR TR
x Mg SO, IMA G T B Kt B 19 Ca™, BNJR B 1 4
CaSO, Mg( OH),, J& & 11 4 CaCO;, IIAF 2h BB & COT
J& ,SREETTAR B NaCl 3 B4 Li*, JIMEF0 Na,CO, RBCTIRSS
TIEEY,

(RBAT) (1) [B,0,(OH), | KIEME T 12300 [ B,0, (OH), 1" +
5H,0==2B(OH),+2[B(OH),] ,Kf=4 K B(OH),
¢(H") « ¢{[B(OH),]}

I CREARE, U K, = i
5[B(OH), ] R E 4R, N K, c[B(OH),]

c(H)=107> 0 pH=-lg c(H")=9.24,
2)BHEBEEBESMITM, EE I IETEMRDAH CasSO,.
Mg(OH),o ¢(Li")=2.0 mol - L™, K, (Li,CO;)=2.2x107,24
g 1i,CO, 57 3E, M ¢ (COT ) < W= 5.5 x
¢ (Li")

107 mol « L™y HFRME, BEEH#THESN 1, HFEEREH
HCI #1 Mg™ , & R RSN A IRANLE A B 8 o
(3) %& %) T A Na,CO, FIE BIZRR AL R Ca™ 1% T 7 0
AN Na,CO, 1T 8, B1E X B9 B MR A B LR COT, Bk Lit £
KRB BRI H, =R T %,

Rl fE 4

5.C @B ML LRI, FBAXA R K, 09585
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BEEDHT
(BN BRET (& M0, -Co,0, FIDE Fes0,)
B4R 2B Mn Co Fe TTE
B BB (SAEFER) ERMBRNELIERTAEE XK
BAERBERE GABELEN, ARELGT, BN
EEITREE( BABFTREEER, THEERBRES ) o
ek @ R FREIEET A Na,C0,, Fe TTREMU A
FeOOH, 323 Fe TTEM 9 E ,FeOOH 5 Fe,0, 1 Fe ;TTE
A3, U R SRR T Fe TRAWREIE,
e B LR BTSRRI Na,S, Co TTREM K
CoS, LT Co TTRE Mn TEMHE, LA Mn Co TR N
+2 47, MnO, F Mn JTE R +4 41, Co,0, F Co TEF U E

8 .
i +?1f1\ S ETAI R AR P Mn Co TRHWIER,

(BT H,S0, B FHRIKE, XeFEBEUYARE, TIE
AR BRI, A B BERETRLA ™, BT HFERE
BB IEH AR TH, BH"JE Fe TEIM Fe" R
75, R E, C $59R . I Na,S, A CoS STU3E, N CoS 708
RETETUE S MR, PR B L BB CoS 1BFAR,
M e(Co™) «¢(S7)=K,(CoS)=107"*,D F#,

6.C HEE > HET LA, TR B PHL KRBT HF
(BBAT)H, PO, BT HRE, E5REASBEMA A R, At
CHRA TREAKRAS PHT, KA Na,CO, Rk, B
EZRMA H,PO, B, RS HPO, BREL4ERN,ATF
B P IR PO REBHSMBRIAE, A TERERNERE
22 Na,HPO, , 78 pH 1R/ MNRART4 3 B NaOH £1 H,PO,
AR pH, FIE B S ANHLMZL BT, B 1ERS, & THRHARN
FERMR Na,HPO, , 77 7F HPO, 9B B FIKME T4, HPO, K

e e ¢(H,PO;) + ¢(OH")
®m ¥ & ¥ #H K = C(HPO? ) =
¢(H,PO;) +¢(OH) = ¢(H") K, 1.0x10™" .
C(HPOT) ~o(IF)  Ku 6.2x107 > Ko MU HPOL FOA
BEEATHEBEE, LR EEWME, C $51%; Na,HPO, -
12H,0 R, A G E AR SBE TAEERK, TR IT5
FBHEMRETHT,D FH,

et /@ K,<1.0x107 EDE A Na,HPO, SR 2 Al

7.C GEE-HMILHRE, FTREFHFAAXINW %S

BRSO
[Sn+20H +0,=="5n07 +H,0. 2Pb+20H +0,=—=2HPh0;, CIE#|
Cu. Ph. Sn BREAL e g CU G NaOH
) mB&p}, U2
Al. Zn. Fe

B4 B TREE B E R [ ERREE— Cu

v
R B2
A Zn®'  Fe™  Sn0O; . HPbO;
N y,

(BAR] "V NEMEE AR NYNERER, RESRE
ME, MR EETAHELLAHER,"BA M AREHHBBRRK
PR P’ B IR BRE S B Rk R TR EEWL
&R ,D iR,

8. (1)5s" (2)Ca™ Mg™
(3)SrS0,+Ba”*==BaS0,+Sr™* 107"
(4)iREFE,Ba” 5 SIS0, WRHEREHE M, SEERHE H RN
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& (5)BaS0,.Si0,
(6) Bk a Ik 5 S AT RAEITE, TiEid 4 FEBEEE
AERESF (7)a
Blm T LLAR, FAMETHAX BT EX K, 2R &
AR B R BT ST BT

BRL. 28 EE (TEESH 190, S0, CaCO, SrCO, F
MgCO, )

Bzt %k SiCa Mg S.C

BAR7=4 . SiCl, - 6H,0

B2 BRI PRmBREATHREREEE S G Mg
SAIRL; weeeeernneeenne e ®(2)
SrS0, . Si0, ¥A TR, MRt E 1 NEEMS;

g BT K, (S80,) >K,,(BaS0, ) , FrAAAN BaCl, /& /5,
% 4 7SS0, +Ba* ==BaS0, +S1** , S1S0, #1{¥H 58 F K
H SrCl, , BaS0, . Si0, ¥5&, BasS0, . Si0, FK LA SIS0, H
BB 2 BT IALY, cooeeeeeeenrenererneneenena %(3)(5) 13
8 SiIClL, SR RA L R B 9) SiCl, « 6H,0,

(B (S T TERAPREAFRE DA &, TAHES
BRFHEFHAHRA 5%
(3)RYE" AR AR EF =BAMT:

SISO, + Ba®*==BaSO, + Sr*

# 45 E/mol 0.01 0.011 0 0
Ak, &/mol 0.01 0.01 0.01 0.01
R N # S&/mol 0 0.001 0.01 0.01

P .. 0.001 mol ) .
TERD KRG c(Ba’ ):7100><1o*3 L=0.01 mol « L7 ,c(Sr™)=
0.01 mol K_(BaSO0,)
S 0 1 mol LT, X e (S07) =
100x10™° L c¢(Ba™)
107‘).97

oop M L' =107 mol « L', T 48 ¢(Sr™) « ¢ (SO} ) =

10*“’ ol> « L2,

BUA a MRS SRR AR L RS, TT @ 4> T (8 4B B 1
ﬁ%ﬁm/\% 5 S A BIREUE A SR B o
(7St AFTAPENA BKEBITE, SBMHRT K, L S R
KR, O BN K 5 & T K SiCl, ik a



