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BEDT / S+ HTERSH ALO,, & Si0, F1 Fe,0,
L&, IS 8 NaOH 33 %808 8 /5, AL O, Si0, 314
Na[ AL(OH), ] FEEBE $0IE, FE R S0 Fe, 05 81 I8 &
B I NaHCO, JA33&,Na[ Al(OH), ] #1424 A1(OH) ,; & A
1 Na,CO, JA R 2 B 1R, 1 5 NaOH, NaHCO, 73K {5 7
Al(OH) , 215564 AL O, ,ALO, RB#REE A AlAl S
Cl, R4 A AICL, , AICL, 5 NaH 57354824 NaAlH, o

(BRAT) 348 T ST EAN R, T DUE A R Y ER, RS
R HCE, A R R T A [AL(OH), ] +HCO, =
Al(OH), | +COT +H,0 38R K A HEIE R Al™ 5 HCO; B E
TRFERIKER, —ERIERE,B HIR; B Na,CO, B & BHK AT

BRI 2H,0-4e +4C0Y ==0, T +4HCO;,C IF#, " &
NI B4k 22 75 72 20 24 4NaH + AICl, == NaAlH, + 3NaCl,
D IF#,

Al”_'ﬁ COY HCO; &4 IR F7 195 48 B R #E A9 K
RIS, =44 AL(OH) ,.CO,;Na[ AI(OH),] 5 COT T#7F,5
HCO; &4 R SHRIEA R 51558, = #29 Al(OH),.CO5 #
H,0,

D=

1.C ZES - HREL IV RIS
(AR ) KEREE AR Ag Au BHAKBES AglAu LR T,
AR ZESE, #IREHN Au R RERSAMER, K EF
FREMEENEN,B EH,E2S T2 F, /G, Hs TAHESIE
B, TARERE RNBTHRBERE,C iR, E£EERREER
Ba, A Cu-Au R, Cu FEAR, MR T Cu B9/ 1H,
D IF#,

2.D Z#h > Tk Mg RIH5H
(BT RARLAT SR, BESRNEH. 85, F— PR
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R = CO, , AR 1R 3 B R A" , A T8, R 4B K VLK B 86 AN
wFEHFEATEXLRI Mg~ Ca0 + Mg0 ~2CO,, &HHI1F 2. 4 t
(10° mol) & /B4, MIHERA CO, 2 2x10° mol (8.8 t) ,B F#S,
2R Al LB T Mg, 18 Mg A0 KT AL, B AL R# Si I8
JR CaO « MgO, R /i 2 Hf , Mg ZE St B8 I R R, {2 S K7 1F 1]
BT, 8T LA AL R Si iR R CaO - MgO,C IE#; 78 HCl K
FRIn# MgCl, « 6H,0 HIELF K MgCl,,D 1%
D EESH-ABLFTHERESAMNEEGRESH

BEDT /) SET HIEMS A ALO,, BBV E
Fe,0, 1 Si0, , A NaOH JA& /5, Fe,0, MBI L F L
TOE a LR B BIRR, 285> AL O, BE1LA Na[ A1(OH) , ] ;1]
R a FIBADE CO,, £ Na[ AI(OH), ] 4L Al(OH),
TR BRI B =, B IR E B AICL R
BEEZMIMEREERNERBRESNE E=MINE
\‘k’\]d@%)ﬁiﬁi ALO,, KSR A fEBHEIRE Al
(RAT)ALO, 8878 T 539, A2 NaOH 33 7% 5 #h 4 & K,

AR TUEREBALE CO,, &4 H B B E R/ NaHCO,,

SHEEHPRERIEE,B #HIR;AI(OH), 5ER RN 4 KK

AICL, 2EMNLEY, B AICL, 5B F AL HR1E X Ak,

BA%,C iR [AL(OH),Cl, ], H a.b TETIRH AL(OH), #1

AICL, FI3ERILE RIS, D F o
.C 2B R T 6T 2R RS

(FBAF] 2B 1" P& AR H Cu+H,0,+H,50, == CuSO, +

2H,0, /474 H,0, TiA2E H,80,,A $51R ;R EL 2" RA1 R 0

NS EEHR, =fF Cl (aq) +AgCl(s) = [AgCl, ] (aq) FHIE

E%5h, S8 AgCl B M, B E,B #1%, "R IR F,

HAuCL, #32 R 24 Au, Au M+3 (R 0 4, N,H, & WA

N, N -2 N FASE 0 0, WHEMHH N, H, 579 Au (99 R

FEZ A 3:4,C EH; “ B NAXE RPN 2R

TER, BMEESERDBAS 0, R,D iR,

D BELCRASMRS LN

BEEDHT / SRA% M 848 Al Fe Cu.Fe,0,, I
NaOH A5, B REZ D IEHREEY M F—E&F Al,
AR N FZERH A Na[ Al(OH) , ] F1iF &/ NaOH; 3
AN FINMNITEEE , B EE G A BRMER W A B, U E AR
W —EH Cu, EREREP—EE Fe’ Cu”,

(AR BB T, B M R—EZH ALEE W A4 Cu
BFATH BEECART—E2ENEEHEEBETH ™,
Fe \BTE#H, SB[ A4 RNMEFHEIN 2A1+20H +
6H,0=—=2[ Al(OH),] +3H, T ,C IE#; /"R NHEELD A
Na[ Al(OH), ] #0id 8 #9 NaOH, BT EFY CO,,Na[ AL(OH), ] %%
4 AI(OH) ,, —EBABIEAM,D iR
.(1)Na[ Al(OH),]53E2H K,,(H,CO,)>K,[ Al(OH),]
(2) . EEARGEHIEARBNRES (S HMmHAEIT)
(3) DX c(H") ,#H AICL, B7KfE; 3K c(Cl7) B3 AICL, -
6H,0 Wt @17 AlCL, Ak
(4) EgE—XiEERIREDF, BN Ba(OH), AR LITES™
A EITUEFMAN H,S0, BARENEENRRE, MANSEWRN
B K,S0, AT, (KB 80 C)BERE , AHESEES
Z& g > AICL, - 6H,0 ALY %) & 55 1o o7
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BEEDN / BERXWA R, %148 Na[Al(0H), ], @
Na[ AL(OH),] & & B A CO, 5 4 Al A9 B2 IR Bl 1K 4
AL(OH) ;, BRVA JFRIER A A AICL B

Nz 2 -
Tt rEA

[ﬁ*ﬁ} (1) 2H Kal(H2C03)>Kd2(H2CO3)>KH[A1(OH)3J JBNEEE H M
FFEE . HCO; <COy <[ Al(OH), ], 18 Na[ AL(OH), ia @A/ &

. . H,CO; + [AI(OH),]” === HCO5 + AI(OH)3y+ H,0
Oy TRREARRL ™ rr O i+ MO HO.
HCO; + [Al(OH),]” =—= COZ + AIOH){+ H,O -

3\./'( . AL+ s DR R P E A &

T
ZE 4 Na,CO,,
(2) iR B FR EEEABRRARESHEIT IR B”
BN ERE
(3) W AICL & A& & AICL, + 6H,0 1372 Fi@ A\ HCl B ME
B3R c(H"), M%) Al B97K#8, 82> AL(OH) ; M4 A 8K
c(Cl7) RN AICL, FYARRIE , R 3t AICL, - 6H,0 AT H, @4
TR R BRI, T DURARAN ALCL, AR R SRR,
(4) BORERA AL(OH) ,, R H 0] 825 Na,CO, K8, %G,
FEERE—XRERERELDIT,BA Ba(OH), AR, KK EE
A COT B, TITURARSE, A H,S0, AR A EEE, 1738 5
WLIKAL(S0,), « 12H,0 ] FE AR T A, B4 A AL (S0, ), AR
HIIAS AL(SO,), MERMEREH K,50, BEIRFAR, &
EHNABMEREEASMASEST 60 CHEZEASHEH
B, (KB 80 C)EELRE, AHAEERE R

7.A QS ENE BT EINASMIENR H,0, 5 BIEZIER

D / $BD. 5 1 mol « L' CoSO, A% HiF Nt &

30% H,0, A&, LB BPR—ERE CoSO, 5 H,0, A&
&4 R B Co™ REEME H,0, S fREIE ML,
HED). [ A8 NaHCO, #98%F®EM 1 mol » L7
CoSO, AR, BREANL B, BEBE H—IFAR N A M
[Co(CO,y),]", R NI F RN Co™ +4HCO, =
[Co(CO,),]* +2C0, T +2H,0;

FRE BLBRORRENE B AE NaHCO, F17F KT, &

BENBRE, FTERBRETAEARAZERNSE—
MR R4 R Co(CO,), 17, B2 R N8 B 2Co™ +H,0,+
14HCO; ==2[ Co( €O, ), ] +2CO% +8H,0+6C0, 1 , ERT,
&@Epiﬁi 02 3 EﬂHzoz ?‘j_:[ Co ( C03 ) z]%%'f{ﬂzﬁﬁ —Fii&

[Co(C05),]7
57 .2H,0, ——————2H,0+0, 1,

FR®. X ROZTERNEHERTIAEERER, S
€T

BETNER, —BREEAREAMNLE, TEIRE PR
KB SRE —AFBAR N 54 AL Co™ | IFEELAY Co™ , 5>
FEERR:[Co(CO,), ] +6H' == Co™ +3H,0+3CO, 1 .
4Co™ +2H,0 ==4Co™" +0, T +4H",

(BT ) LB AR CO,, PER@F AR CO, #10,,A $HiR,

BQ H o5 %4 R . 207 + H,0, + 14HCO;
[CO(Coz)s]}

2[Co(CO,),]1¥ +2C0% +8H,0+6CO, T .2H,0,
2H,0+0, 1 ,B E#, WHFBO, THNLBO P 4 5K
[Co(CO;y), 1" X H0, DR EAER,C EH, $BEDF
[Co(CO,), 1" EMMmMBmR N A AEBE Co,(S0,),, B
EBEAMLLER CoSO, , 15t Co,(SO,) , MR AR M &M T~
=,D [F#i,
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StisY THEBAEETEERKR, BENERSET.
BT RR, 0 Fe¥ i 4r H,0, S BHHIR T U E R w .

Fe™t Hot
H,0 H,0,

EEETI

Q@

1] 7]\ B3
1.B &4ES %5 RAAREGER, TR ERRE FEE,
EE R i v 2
(BT ) Fe SKESTESRETF TRNEREAM=H%KMNER,
A FH RN BESREE N HT, TN EKESIRNE
EMREL BRI~ KESFTENEEE S, WEEIN
TR AN, B AR AFEAR LKA, B EEIZE
[ X5 I

AR T , = FBUKESE SRR IR, KETiR HITREPBL
BEEAK, TR SRR Y,B #iR, XAEEBREASR,
HARESRRRESNARAEN R DS, 5T H, ~%4%
SEARIEE H, 42 FRARRESEREIR,C EH, Zk
NATRRERS, FEREREELAE, AP S0, NEERS,
BEEREFPABREN WU EBES , RIS RERS,D T,

2.C GEE "HMILAEM, FREBTLENEYORRE R
ALK, 85 R%

B

}/ﬁﬂ' : %%ﬂ%%ﬁﬁ_( /E\l Mnoz\C0304 %uﬂ\i F6203)

B4R 32B Mn,Co.Fe JTER

EH BE(EREFER) ERREBENELIER TREKE

EREENE, AEREECRN, ERMEEG T, RsTNERE

TTERF (BT RWRR, THEESRENT) o

IUER B R W BATRIRE I Na,CO,, Fe TTEREALN

FeOOH, SCH] Fe SLE A B, FeOOH 5 Fe,0, &1 Fe L&

A3, R ORI R H Fe TRAREIER,

e | LK TR IR P IO Na,S, Co TTEEML N

CoS,LH, Co TTEE Mn TTEMH B, LA Mn Co TTEIA

+2 4,MnO, & Mn JTZE A +4 47, Co,0, & Co TTEFEHK &

8
A +?T)" AR 22 P Mn Co TTRBWAEE,

i

\

=l
=H

(#BAT)H,S0, U FHZAIKE, XESBRE AR, BRE
BUAFXERBG LA F8 BERRETR VA~ BT HARE
BB, AERAFT T, BE"EFe TEMU FERE
e, R WIERR, C $51%; AN Na,S, A A CoS JLiE , M) CoS 7E/A &
IR R R4, R i 5 EEE A CoS IRFIA M,
Me(Co™) + ¢(S7)=K, (CoS)=10""*,D TF#i,

3.C REEHET LRSI, TR BT KETHF
(#BAT)H,PO, BT HRR, e SBERES BB AL RN, FIL" H
M THEERRA S FR#T, MEMA Na,CO; B8, BLOEZ R
DI HPO, /&R, BERELS H PO, YR AR A, A TEH; " PN T
FHOUEEZMEBRAE, A T HERRFPHAREERZ Na,HPO, ,
TR pH 1R/ NUR A4 5 A NaOH 0 H, PO, 1875744 pH, [E
RGeS NEM LB IE8); "4 & TR ARNEEARZ
Na,HPO, , 777 HPO; BY BB FN/K AR F 17, HPO, AKX L& B %

c¢(H,PO,) «c¢(OH™)  ¢(H,PO;) *c(OH ) = ¢c(H") K,

¢(HPOY) ¢(HPOY ) « ¢(H") K,

h
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1.0x107" ; o .
Wﬂ(aadﬂﬂ HPO; MIKMBRE R THEERE, IhFHAR
S, C $61R ;Na, HPO, - 12H,0 SR, A E AR SRE

THRRERK, TR THFFEMRETEHT,D EHH,

i i K,<1.0x107 B4 Na,HPO, 35% S

4.C BBEIZLABIN, T RERBALNSH ORI K, it
B .BFHFRXAME
(#BAF ) Mn, 0, FEMULENES, T U ERMEARF L4
SUERBRREER M0 IS5, A EH . BREARTIES
A" Mg™ (Fe™ (Ca™ Mn™ , 34EFA% pH b 5~6 i, 52 EHE
FHORENTET 107 mol - L NIEBAE F & TLEHANR S,
B K, [Ca(OH),] =10" K, [Mn (OH),] =107
K, [Fe(OH),] = 10™° K, [AI(OH),]= 10" K, [Mg(OH),]=
107" HE B I AR A AL Fe™ SR E /N T 107 mol L7,
B IF #; X TRIXEMMRBEELK, #/\ BEEH TSI TE,
HRIBK,, (MgF, ) <K, ( CaF, ) TT40, 2% Mg™ F Ca™ 3R E 0T B IO
NaF 33, Mg™ 52073 , MgF, 54, C 451 AR IBTIR 5 B o in
B NH,HCO, JABF4 B MnCO, , TN H T E R KA £
M, ERMBRE=4%, EEkZ S BRI pH 4 5~6, AFMR
5, TN CO, &£ AL, D EMf,

5.CD #fim > %4 Cu,0 0 TER &S5
(#847) R 1 2 Cu 53R H,80, R4 A% SO, F CuSO,,Cu A1 S
R ENEETH, BTEURERN, XN T 53 pH 7
3~4 =z (8, e¢(H)ZE 10"~ 107 mol + L' Z |8, & THE

~ oo c(807) K,
K,=6.3%x10 Eﬁﬁam— m,
8, s A8 A A A NaHSO, S5 %, Bl T 2
S0, 5 Na,CO, KR4 Al CO, A1 NaHSO,, T B EMEB L4
T, BTHFENERERR, RFZ I H Cu® #44 Cu,0( Cu A+1
) ENKEZWN, ETENERER,A $51%; B H,50, 19
» W ¢(S07) K, 6.3x10°

K,=6.3x10"" T[4, % pH=11 N’c(Hso_;)z C(H+)= T
6.3x10° A& A R EZEH Na,S0,,Na, S0, B WSS HHE
ST EBERE LTI Na,S0, AL, AR TBREES
BIE VR/DEERE, B $51R B Y BB R EZE N Na,S0,, Na, SO0,
IR SO, (SR T ), Na,SO, S8k o 3R 8l & &7 T Fr7E 1k
BRI, BRA TR, C B, 44 C IO, (L&Y
X 25 Na,S0,,Na,S0, KRR BB, 7 Cu,0 =EBARZER,
L1 CuS0,) NEERY, 2 5 R I Na,SO, 382,
n(CuS0,)
A BRERMER S, pH 1K, T 4NN NaOH F 287, D IE#,

Rl K73

6. (1) BEHF I E
(2) BER IR TR, AR LR R {8 R M B FE 5
(
(
(

7E6.3x107 ~6.3x107"

3) ELIRIES B TESS 5 RN, EMAME( SEE)
4)ji.a ii.<

5) i.CO, TEKFRBRBER /N, BANH CO, HERLEN

ii . 80%

WS W HBETFARR 0, 3 BALEAE D 25
RESHFE ERAZINEF

(#BAT) (1) BUEEZXIBK T HEMN T, AR, B mER M
HAR, AHIARR, EENEELEACRAEINHARAE
AR ENK, W R AR B R B

(2) NH,HCO, fIH/EIE KT S8R MEmAEER, o IIN® & &

BE, FEREERED
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(3) B " B—BER" BR MK BRRBEELAREE &85H
ESSK, EEES5 58, EMKER,

(4) 1. BEERPEI 2 MEEL S, NS 2 Na,Co,,
COT 5 H' R FH 1T DCOT 5£454 H #4kh HCO;, %
AR A COT ~H ~HCO;; @4 fi#9 HCO; B 5 H' R S #5LA
CO, 1 Hzo,;é%ﬁwj HCO; ~H"~ (CO,+H,0), V,=V,, iR
@ 38 #E 1 HCO; EOLEMM, B~ RMSA
Na,CO, ii.%%%Ejﬁﬁ’/]@,ﬁﬁ%ﬁﬁﬁt&ﬂgl_@,ﬁtﬂzﬂ’]
Na,CO, &M ETRE—F RN, EZT4EH—F 513 8 HC Kk
R4 AR CO, , W B ES pH H 4 A CO, AR H,CO,) it &
HCl TR/ N NTTIAA B R BB EL S) , BT LU R B AR
I

(5) 1.CO, TENKPHPBBER/N, BAL CO, REBRREKE
SEIAAR T %, S84 B NaHCO, 870 3B F ok, R =
A/ ENIE. ii- l%ﬂuﬂﬁiﬂ’]w% H,0.CO, 43 5 # F K
CaCl, 1 NaOH & /& Bk W, NaOH A & 3% & 0.088 g, # 4

0.088
n(€O, )= ——=E 20,002 mol, 4 3E% R 5t 2NaHCO, ~ CO, T
44 ¢ - mol
% ,n (NaHCO, ) = 0. 004 mol, m ( NaHCO, ) = 0. 004 molx 84 g -
0.336
mol ™' =0.336 g, Ml & & &4 NaHCO, B9 R @5 8= —°
A2 g
100% = 80%
C(1)3d°4s"
400~500 C
(2) 4Fe ( Cr0, ), +70, + I6KOH =———=——==8K, Cr0, + 2Fe,0, +

8H,0 (3)MgO Al(OH),
(4) X CO, HIiRfRE , REBRK M FEHH#HIT (5)KHCO,
(6) Fe(CO) ,+K,CrO,+4H,0 Cr(OH), | +Fe(OH), | +2KOH+

5C0 7T (7)K%
BE A - BT A RAH IR K, Cr,0, t94L3F T 72, 5 B
EuFHAX NFEFTRXPE BERRSF
BRI
BEL 584 Fe( Cr0,), Mg( Cr0,), Al 0,.Si0, ]
B9 K,Cr,0,
BZ UK . Fe Mg Al Si
1Rk . £ 400~ 500 °C T, Fe ( Cr0O, ), Mg ( CrO,), 'ﬁ KOH #0
0, R #4kH Fe,0, Mg0O.K,Cr0,,Al0,.Si0, H 3 5148
7 KOH 57, #1424 KAIO, (K, Si0,;
=B KALO, (K,Si0, 5 CO, & K7, 53 Al & A4 Al(OH) ;.
H,Si0, S3E , Fe,0, MgO 5 KHCO,-K,CO,(aq) .CO, ¥R K
R, RS 1 I EZERSH Fe,0, H,Si0, MgO. Al(OH) ,;
......................................................... k’*( ) \lﬂ
EE DB BEEXLRE SHER IR, 5B H KGO0,
BE, Rl &8 chr04;
At 1@ K,Cr0, FMNACOR R, B AT E CO, BRI
#,% K,Cr0, 14 K, Cr,0,, R A &4 KHCO, 4 Ay
B K,Cr,0, 5 KHCO, B, BAITHNETEARARN
KHCO, ; +oreeemsseesss e #(5) 3
WIR 5B Fe(CO)s (ERRF, BRA 1 PR KH K,CrO,
WIRA Cr(OH),, B 5 ¥ A Fe (OH),, & & & A CO 1
KOH, = 1 Fe(OH), #1 Cr(OH), #AJE& I ,KOH #—4b
EEEF K,CO;,

[RRAR) (1) 4R 24 Sk, HESE T8 THR B4
BRG], R BT AR 5 3445’

(2) RS Fe(Cr0,), 5338 KOH. RS h g 0, (EEMF) &
R A AL K, G0, Fe,0, F H,0, 1RIBB A BT S BT
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18, BT 5 HizR R AL SRR
(4)BAEE CO, (B MR HBMMTE, £ K,CO, b
K,Cr,0,, IER BRI A CO, HIRRE, FE £ M CO, AR
R, AT RIEBR LR A S H, BB RAK FREA
K,Ci0, fIBALER
(6) BB HT T4, % T B BRI Fe(CO) ;. K, CrO, H,0,
P44 Cr(OH),.CO.KOH F1 Fe (OH) , iR R/E84 8 7 /8. &
T P18, RIS RS AL R
(7) 9858 Il ZE A5 2 Cr(OH) , Fe(OH) ,, TREBET 5,5
A EEL IR AL,
B - cvrnnnnrran Enahans
WHTER T, RAETEE S B THLERSHLSTSE
REPHIT S EHEEAY Fe(CO),,CO  RURE, B
B4 0, T Fe ML AN 0, IR T Fe LA &
£,




