MR A 2022 4E 08 P AL ACOT B PSR
(o

R

1L.EG, HESWEEHCKES. S IESEETEARENEEE L,

2. Z RN, i EE R, HEELEE R XN H FE SRR T3k
B, mEKE), AREETEE, FERIME RS FEEEREN, %
BERGHELZB kL, SHEARE L.

3L RS, BAREMNEBFR—HZE,

AfREA BN R TFiE: H1 C12 N14 O16 S$32 CI355 K39 Fe
56 Se79 Bal37

—. GRBRE: AL 10 NEL, FENES 4, 3L 30 4. FEAR/NMEIA DU
T, HAE RS BE R .

L AR T RGBT R R, FRIBUR A W R AR

A (PRAEL) Pt B AR BN

B I F 5 PRIk A ] B 4% AL

C. Rl B CO, FeAk Joie by sl w2 Bl

D. dbm & RLygimdH CO, B in 7 J Ak

[%4%1D

[#EH7]

LAY AL “BRBREALER R IR 2k T AL BRRE SR h AE B R R B A, R T e
W, ARFFEME;

B. ol B A RIS A B0 b4 e, — SR, & SRR R AL SRR AR R
RER S oh SR 2 N R o AR B BR BREN 288, R Tk, B A& R,

C. COFfb NIEHElizitg, AHMWRER. RETHYEL CTHFEEE;

D. ] CO: B limF ELAGIK, KKEHREMNAK, BAEFMRER RRETYEEN,
BHB A ES L, DR,

&r bRriR, A% D.

2. NAIUEHR T2

A A, BT EAUN AR TR

B. WEFIIESI RS T B —ikn R A%

C. 2 FRITRIE TR 25 L4 A2 A DR b A



D. ARARHE SRR EE TR —

[%%1A

L]

[VER] A, B TRAILT BRI E T (i, SRET 2 TRERT, A SRR,

B. H—ikons A MR E AR HESI R mHE, B Uik IR,

C. ZyRIMANE FRITEY TAE S 5 2R E SRR 5%, BB 5 A SR Bk 22 5l n il
AREMEAEARR TAR, C BLEIER;

D. HESEMEEFRREARA. AR, HEKENEERNEARAGMZ L, D
YL IEH

LrBPTIR, AR A.

3. AR R AL VI AR R TR, S E B N T

I AL T
on MR )\(O OH +mH,0
”HOJ\I( HJ[O X % B AL E I — e s
n

0]

FLER R
FHEAN O £ (AL FIEX MR
T BE R IR
A m=n-1

B. RIS T EAMME R

C. lmol 7L 5 & &Ry Na J 4 lmol H,

D. PH4F RIS BER & 7S T4 F

[Z%#1B

LRl

iRl A, RIBAJR THASHETA: 3n=2nt+1+m, 1 m=n-1, A FH;

B. BAMS THEA=MERRE, ik, B, B B

C. LA THE4 LA 1A%, ) 1mol FLEAN /L & Na X BiAE AL Lmol Ha,
C 1E#;

D. 1 M THEE | ANMREM L ARE, WHS TR UGS E S Th s T
(o)
O\
(CH3—CI1\I CH—CHj3>: D iE#i;
O
(e}
W% B

4. AL TR AT RAT L F RIR R . FAURAERF S VE R &



- o - :
. H

g

ABRRE SR | BIROIN | CAER DLV

A A B. B C. € D. D
[5%] A

(471

CieiRY A soURe S 0an, OISR EZ, mO bR, BRFEROEkNIER
R BT DR MR R Y, BRI ATRE 2 e, A PR A,

B. FHBE AW, ﬁEJ-EF”JEZ‘EE%‘EDE’J Ak, B AFF AR

C. s, HhEA NaOH BATFEH, MR KNI TEIR, CATo M

D. FISHEVEIIAIT, TR A SR, R AN, D R A

Wk Ao

5. HERART — R LA GBI, X. Y. Z. W AR RN A

RAMTCE. WRETREET X 5 Y R TR A, TR 5
XoZs XoZs

ZXo—W—Y —W—X,Z;

XZZS XyZs
A RTHEE: X>Y>Z B. kBN Y>XoW
C. Z [WH s AT BOR L R A% D. RTHHEARIILESE WTR
=Hk
[FXR]1C
L]

4] b S mEE T, Xo W IR 4 MM, YIBR 2 A3, ZIEm1
AN, XL Y. 2o WRETFERGERNEELE, WHETHFESETXS5YH
JRT R M, MXACIE. Y NOTLE. ZHF LK. WAHSI TR,

LRl A, FAEITER, WEBGERFERRKEADN, W C. Oy F MEFHEI2NIT
N C>0>F, # A IEff;

B. [AAHCE, WNEFETRNAEEBER S, FAEBE, W ERFoRmIES



PR YRS, W C. O, Si A& BRI N 0>C>Si, # B 1E#;

C. N TrRAMEL LMME RIS, BREARBAIEMLE, & C#iR;
D. RTFECA Q2 MR AMITR, SETHRMBA T TRAMENVA R, %D LEH;

ok C.

6. FHVHE AT 12 T R 2 A RO LB B [ AR

[FVE A R S N e

(CH,), C=0+HCN —(CH,), C(OH)CN

(CH, ), C(OH)CN +CH,0H + H,S0, —CH, = C(CH, ) COOCH, + NH,HSO,
HHE B R R N

CH,C = CH+CO+CH, OHP—d>(:H2 =C(CH, )COOCH,

THNEE R B R ETRINE S HEHHIE A Ny )

HCN g7 H: C=N:

B. Hrgigfimlr ek, BT AR

C. 1L0.05mol. L™ 19 NH,HSO, 7 NH, 19k 7 0.05N

D. PdIfER RO NIERRE, [E0s THRAES, Ao8rE

[%%1D

[t

CiEfr] A, SEROAIIN LAY, 4208 B—C=N, BFRAWCHN: » A ERf
B. mUyFEAATAL, Biika BOF ARG R R RO A B R R TR 100
P& IR, 5B IR

C. MPREHATRREMIMNALL, AR TR &R A KRR, JITLL 110.05mol/L
TR BV T AR B T H30H /N T 0.0Smol/Lx 1LxNamol—'=0.05Na» #4 C 1ERf;

D. 7 RERTTHL, AT A e R DT R TR A (AT REPRACRBIA TR LRE, (VAL
T REE RS ARG, # D ER,

%k D

7. BRI MRS AL A — R R SRR T

=

W HNa,CO;  NaAlO,

(/gﬂr;)_'l B = et || e _'(gjﬁﬁb)

TEW

TSR RR IR



A EARE RS A AR

B, SRFHVA MR T4 R AL P A R A 2

C. AHiE =Y+ 54 Na, AlF, #1 CO,

DlﬁﬁﬂEWHA%W%ﬁ%ﬂﬁ

[%&]1cC

[i#tr]

L5 0] IRSCE HE)IBAMROE, Gt & ki, AR R
Na,CO,+2HF=2NaF+H,0+CO, T, [& Hflishil A NaAlOy, K2R
6NaF+NaAlO, +2CO,=Na,AIF, +2Na,CO, , itj5%] Na,AlF, f1%# Na,CO, f§i .
iRl A, PR T &F Si02, SO iR T 5 Na,CO, KA R
N%axﬂmgiﬁNm$0ﬁa%f,H%XE%@%W%W@WHMM,HAE%;
B. RAERSEMNE FTHE R S B Fe i AR 418 R AL PO ORISR, B IR
C. il FARHTEAL AR %k K S 6NaF+NaAlO, +2C0O, =Na AIF, +2Na,CO,, 7=
YI& Na,AlF, 1 Na,CO,, # C %,

D. fi B Ak, R EERSr A Na,CO,, AT ARPURER A, # D B
BRIk C.

8. MFAK HLI (I I RE VR AU & 52 00T, —FhdE-ifgok b Mg R B AR . R AINEE R

T
A ARG BRI WA T

B. NHEOURA: MR R 2H,0+2¢ =20H +H, T
C. WM %R AL T E THBIKKI e

D. %A K HLI R T — i

[%%]1c

[T



[ Y B K B Y A2 S REOA 2Li+2H0—2Li0H+H: t, M ) E Li kR B FRAE R X
N, U MR il BRI W Li-e=Lit, N RN IEMR, AR Y 2Ha0+2e=20H+H, 1 o
i A, KPS A FERIRMAR, R, SIS, HEARMEER, M AL
s
B. ty BB HTAIAL, NONIER, FARREN 2H0+2e=20H+H: 1, # B 1EH;
C. Li HiFRER. % 5KRRL Sk R fE AR M L R, HARRESE T
L C B iR
D. ZMIb AR R, J&T ik, # D IE#;
BRIE Co
9. Fh SR Lk YRR 22 T LU (1 e OEERE (I 2 b 0 o), fiRdG iV P NO, #%
AN EANKAE, R R

NH; H,0
11
NO o N,H,
H,0 (;
4H +4e”
IR, 2. o3
ME1  AE3
NO; N,
TANBEE T2

A R NO; B4R RN

B. afb EEBH o BOH M

C. IR £ 15 R n(NO)m (NH] )=1:4

D. JTFRI-IIA R RN NO;+NH; =N, T +2H,0

[5%] C

[fH7]

U] A. BRI, S T NO; SL A NO. BULE LA i+ Breiesta o,
NOS (EALA, Wi, RAER LR, A BiR;

B. thEGRAAL SRR 1 ANO; 768 1 B9FH F46(E NO FIHLO, (RIEAM T,

i1
FPEAUR T EIT A, RRHE THRAN: NO; +2H e = NO+H:0, 2 ImoINO, a

IEREEERS Tmoler, ST FE 11y NO I NH | 728 2 (1R & A SR IR 5 AR AR O A1 NoH,



AR M T SFIE. A EA R T ET A, R TR

2NO+8NH | T 2HLO+SNHLBH", J1#E 1moINO, b ITR4EFS 4mol &, SRS HI T4 H M,
B i

C. mERTTR, $E 0 RERNNS SR ET R

2NO+8NH | v 2H0+5N;H+8H", n(NO):n(NH [ )=1:4, C IEff;

D. HERAH, EFE A NH 50 No F 4 dery, RONAE T 2200 NoH—
Not4H™ e, R LD A9 RN: 2NO ; +8NH | =SNo1-+4H0+24H™+18¢, D 4i%;
BERIEC.

10. i@, 110.100mol- L FIF#E AGNO, #HRH E 15.00mL #EZ A/ CT » Br M T
AR, B lac (AT ) 5 7 (AENO, ) 9% £ i 2kt B R (2ME UTHE R
BT IR MHER . EERHE TIRIEADT 1.0x10° mol - L' B, IWNIZE TULEE 2.

K, (AgCDH=1.8x10"", K _(AgBr)=54x10", K (AgD=85x10"7), 5l
2

lge(Ag) b

0 450 V(AgNO;)/mL

A afi: BAGIIEAEMR

B. SRV T BRI 0.100mol- L

C. HBr JUERER, AT Cl U

D. b c(cr)>c(Br-)>c(1-)>c(Ag*)

[ZHX]1cC

€I

(O34 ) FIEREMZR Cl. Brfl HIRE&ER P RINMERANATR, (RIS =F T aE
VR, B TUIERISE G RN Ty Br CL, IRIEWEBR, 2SI A 4.50mL T ER
TR, CHAMFIIE T AT, JmT S FEm R i 1o R

4.50mL X 10°L/mL X 0.1000mol/L=4.5X 10~*mol, FTLLCI. BrHl ¥4 1.5 X 10*mol.
CiEfR] AL THUGE, Agl ZE G, FTLLa sif B EOUTIE Al ERL A %



1.5%x10™mol

B. B TR R )Y 1.5X 10“mol, ) T E y ——"— —— =0.0100mol- L, #
0.01500L
B 1%,

C. Y Briiig anf (BrikE A 1.0x10°mol/L) , i
K (AgBr) 5.4x107"
¢(Br’) 1.0x107°

- K ,(AgC) 1.8x107"
c(Ag)  5.4x10°

Aag’)y =5.4X10%mol/L, #; CrEZIFHATTRE, BLI gt i

o(Cl) =3.3X10*mol/L, JRIAH I c(Cl)= c(I)=0.0100mol. L1,

W24 44y CHiE, # C 17,
D. b s T I EMRERRIER, AgRERK, Wb A& S TIREN:
o(Ag y>c(Cl)>c(Br)>e(T'), # D i
0k Co
TR, AL 4 L REANEL4 5y, 16 4. FERE/NELS T DY AT
o, A AEFEANEIATE B H R AN A 4 5, B EARRE 2
gy, HiGHIA 0 5).
1. FAE T e B &
A CL@AWH NaOH #ifk: ClL,+20H =CI'+Cl0"+H,0
B. JHESE AR K I % G 9 105« 105+5T +6H =31, +3H,0
c. FeSO, @Mt mAH,0, 7 4iiig: 2Fe’ +H,0,+4H,0=2Fe(OH), + +4H"
D. NaHCO, ##fi 5/ A Ba(OH), it 4 HCO;+Ba* +OH =BaCO, { +H,0
[%%]1 AC
[Tl
[PEAE] A, CLIBAART NaOH IFIR A R AR S A i (LA AR SRR B, TR MBS 77
2R A CL20H=CI +C10 +H,0, A IEHfi;
B. FBEERAER -KI R a5 In: o ) O] R [O] RIS T 5 T RERT R
R A L iBvek A, TR ESER, €8 T AREXT AR H %R, Eit B AIEMH;
C. W0, BABGRIEILIE, FeSOs MR H A HO2 ™ AEMPTIE R A FAER, 1L BITE
TR AN 2Fe¥+ H0-+4H0=2Fe(OH)s [ +4H", C 1EHi;
D. NaHCO: &5 /0 & 11 Ba(OH) VIR & J5 KA RS AL BRERER NTIVE . BRIRENAN K,
NaHCO; id fit, Ba(OH) 4ffi 2 iy, PRIk i & T R
2HCO; +Ba*+20H—BaC0;|+CO* +2H,0, D FIEH;



LR EPTIA, AR AC,
12. [RFIAS)Y R HI(P 52 P-2)RE R 5 IR RERE R O R 40 T B 7w«

e

Je i R

N HA R AP AN [a] S RLRERR B S LE R ) 2

A HFRLR B R B. P PR 51

C. ’ERLP Md#: NI D. IV, Z B EIER
[%%]1 AD

(At

@Y A, BB EER AN, IR S MARER TP MG RS, BRI TR
R, A B IEH

B. AR T AR X, (B2 EEFIR AR F =3, B AR b -F e Py
PEEME, B ERERH;

C. BRI SeY 44k 0 PoY AOTEILAEm THERRIF B SeX B4k N PeX AUIEALAE, T IX
A5 SOSE A I AN HERR I BB 3R, IR A A P TR SRATIISTL,  C 3L AN IE

D. MBS EERL, #RIVE SR Z REAEN SoZ, A5 SZ Htb A=) Pz, BT
PZ BN ANPHZ, W, ZBERREEER, D e

4R BATIR, ARE AD.

13. ARF FeCly UM, AT 1 R 236 FeCly 1 Na,SO, ik B84 0.1mol - 11)-

Lhe | BESIR

@© | 7ESmL RPN 2 W FeCl iR, 2R E; &b, WRELER.

£ SmL FeCL i 1 0 2 1§ Na SO, i, i

WK, [Fe(CN), | ¥, 7=t B BT «

7 SmL Na, SO, i i 2 5 FeCl, i, B4t
@ | LR R, — i K, [Fe(CN), | @, ik @izt
A, TELIBEITR.




I LRI R, S ALEMRE

A SRRSO BN Fe™ K i I B

B. LK@UiM Fed BERAE TABRN, MRA T IER R

C. LI F™ KA T KRR, HBH KA RN

D. B HHSOT X Foo HIKMRR T, HA L5 R A F0

[%%]1D

[figHr]

[ A DBk oK R R PE LGRS B 77K WA AUE , PP 2 )T AH L R A K AR S R
FIfT 4B T RAALYE, RIS T EATENE, PETakEANTERRRN, ER—R
R R, Bes T RIKIR R R 5 R BRI M 504 dEa st amtrin i SEe@ Xt
HESCUS, BBk S TR IR D SR G, TR KRR B Fe 30 ——— Fe(OH)s+3H",
B, (RHEKAETEE RS, AR ERERE IR, LRI B TRERE T
IUNERES I PR e A K AR I A3 B 2048 i U A ke s ARk LA R I 5 L ]
Rl A A R SR Sy, Ak B8 T W SR A Tk B 1, 1T e BRARR(IE 3 €T s Se b @it e
TERAE, ARYEIL SR T, VR ETERR B T RIK AR B, (H i TR 7 D&, SRR
W5 T ROAETE, BERIBRE 7 HUK R R RIS AR, Sk T AR SRR AR R A 2 A
CHEMRT A, BRES IR AR RS BR BE, N AT (2 K P47 IE s 2y, (/KR
JEINER, AR A AR, AT ETA R E . B A IR

B. 7 SmLFeCls iR AN 2 i [AIARE ) NapSOs 5, ARMEILG A Sr il k0, Fed R 4
TAKRRERE, 4B EmE Ak, UGR TRBRRE TTRE, SRR T, AR
VRS, BRI, 5B B

C. KIE@HE SmL NaxSOs IFWE I 2 i WK B2 0 B FeClLs 1R, ARFEELRAN 047 T R
R AR B T HZK R R, AR AR5 % IR A4k B T ISR SR ISRE, B 7K e 5 8 B AU J U R
ER, HoC EH

D. HE=H%%, WS T SWRRIRE TRAN, S& TRKBRRSEFER,
FACIE IR SRR R, BIUEHE AN, A RE B ML GRER 28 7% 2 B8 1 ok e F e, <
Lk, WHEARS TR, RS KRN, D #HE.
LTk, % %EAD.

14. AR 1L MAHEZR 2 450433 FE N 2mol X Al Tmol Y R 42 fiz:

X(@)tY(g) = Z(2) AH, HAHAHMFE, ZONIEETE, 7551 F 1 5B e
RAEA et BT . R A (BRI



JA Y

:b
0 o ]
A AH>0 B. AMMSRINE: n,<n,
C. amFHEH: K>12 D. RFGEZ: V<V
[4%]1B
[figHr]

[VERRE] A, PRBELEMEMN T, WERPIAT, KRG RGN, RIEEEAR
AJ7HE PV=nRT W A1, NIJFAA R R R R R 45 SR T Ty, ISR Rk /e Mo 72
B, BAH <0, i A B

B. R9E A BUSHTATAL IRV BRI R, e a g R o S FERRARSE,
HFRZARARRER, ZARNERSRE, FREEYRMERS, WRERERKT L
Feen Lo, U A R 2R A8 T SR I B A ot i B UL I AR Bl 2 7R SR PR N AR S AT R na
<ne, B IEH;

C. a pUN Pl sl, WRASBNAERp, BOREEREREEM T, WAAKERL
ETAMEIMIRIE WIRIERE) 2, PreAnl i Y #rm i iRy xmol L1,

2X(@) +Y(») f L

1 0

mwmz&ﬁmx=gi . W

2-2 1- 1
[@-20+d-x)+xmol | P iprigs) 075, MalSPuEs
(2+1mol 2p

o(2) 0.75
K== Rl
F(X)-e(Y) 0.5x0.25
s, TS e B A KR<12, i) C R
D. RIEEGATH, B s8R fmt FE, IS, B LA BT A R A R 2 R R
P B Vay>The, WD 5
BNk, A% NB.

=12, NHRGNERFEN, FXOMERFMN TIHE, T



=, ARGEHER. AFEDEBAEE SRR . B 15~17 BONBEE, AR
FHEHBTHEE « 518, 19 BUONIEE B, FHAERPEERMAES.

(BEB: B3 NS, 339 7).

15, BLSEm /N BL BaS N IRRHH] 6 BaCly - 2H,0,  JiF AN E /™ fh i BaCl, - 2H,0
g P (L

kAR NaClaifk. BaSiifi. W H,SO,. #H,SO,. CuSO, il # ik
$5T% 1.BaCl, - 2H,0 [l %

R B TR, 745 BaCl il 48— RSP 3E3RE BaCl, - 2H,0 77 i

AP 2, 7o BaCl, - 2H,0 B9 & il

OB i 0.5000g , FI100mL KK, Bfh, MAhEimsk

@FEAWHEHE T, FOMEERIERE A 0.100mol - L'H,SO, ¥,

@YU, 60°C/KIHE 40 7%k, £, Yiik. MTE00, REAGEE, REAN
0.4660g .

[E1% T 51 il

(1) Ll SRR, TERA a RIS, RAEEER NI T ERA

() b faemfEAR o I asRlIRaEs

(3) fEVIEE T, KEEFEMA—E &/ 8 H,SO, &l 5, IWATHECE w4, AW
WEEEMTEE

4) VHEdRBRTHRMALERH,SO, %, RER__

(5) FEILUERRAE T, TAMNSBATEMBME (AR



A

(6) =i BaCl, -2H,O R B ¥ (RE = (AR T).
e
(%] (D ®.HCl @, HzSO4(‘i7{E)+NaCIu: NaHSO,+HCIp

(&) @©. BB @. CuSOu VA

(3) ®E, MEEHRT—EEAE T, REEINRRER, TaGeEs, ey
Eik

4) [ FIiETE

(5) HET M (6) 97.6%

[fEdr]

(447 ) 8 1Pk AR AR & HCL, 8 T AILE S BaS Wit &
BaClL-2H,0, %¢& I P ERAR SR A TR s HaS, Blribkis s <,

[@NERE=SS |

T AL, EE DYIRGER RSB EIIR HCl SRR E, MEIRGT B R R,
AR 5 U kS R AE R R AU AN A L, R AR B RN A T R A

(e
H2S04(#R)+NaCl = NaHSOs+HClf.

[/ 2 AR ]

A EE TR, BT b b HERR: Bibmg, 48 T hELES BaS iEHR
NAERC LS, WS 475, WHBAT5Y:, 58 I N CuSo. Ei, AT HaS.
[N 3 37 ]

1R 5 EAL S B A B BRENUTE , R I O B MR R E, I RER T
HE D, SREEINERET, KO AR, WO .

[/ 4 97 ]

N TR FUE A, TUEAR P I BRI T T -

(GNERRES S |

BT BRARA. BT, TeoE. BB, HARIMHRIE.

[/ 6 17 ]
m@%ﬂﬂ,mﬁm%%ﬁ%%%=%gg%iqumm,mﬁﬁE??ﬁ,F&¢

BaCl-2H,0 FIAIE IR N 0.002mol, JF &N 0.002mol X 244¢/mol=0.488g, Ji &1 HN:



0.488g
0.5000g

16.2021 FREH KB E M AE—, HEONR—FEERE ST, FE TR
(D fE—BIRIE T, RRRRE 2% A 288 o A2 &1 C(s) Al lmolH,O(g) » #ehh 5%
HO02MPa i, KA N H R REAE R

LC(s)HH,O(2) = CO(g)+H,(g) AH,=+131.4kT-mol"

X100%=97.6%.

1L CO(g)+H,0(g) = CO,(g)+H,(g) AH,=-41.1kJ-mol®
OFFIEEMIORE_

ASFE R BT, R GE fR 3

BARA SRR RN, RS R A E T

C Pt H, BB ST T >

DASSHBYRE, T B

@RI, H,0(¢) MEELA N 50%, CO MMIREIENO.Imol . Jit, #AMHZ
L RrReHRE I, RS SK = (WSR2
FE— B FEIE (R 020

(2) — IR R AT CO, T B s

#IEA co .
K,CO, % KHCO, 75 }l, | “ B | ﬁ,
T I
b A o
B KA, %{JWGMg ﬂ;p
) e b B
T A e

@IBE T, Wolieks et K, CO, MR —E 809 CO, i, ¢(COY ):e(HCO; )=1:2, Ml
FRMpH=_ (iZikFE FH,CO, K, =4.6x107 K, =5.0x10");

@A CO, W T RAN
OFAMIERR, 4 CO, LRy CH, , BRRRAN .

[&%] D @O.BD @. Wik @.13.14 @. 0.02MPa



A 2
¢)) D.10  @.2HCO; =CO.1+COTF +IL,O (B, 2C0x+12e+12H=C-HH4IL,0

[fEHr]

[@NIRREE |

@A, EIEEERFZMN T, Fhm EE e RS URA RS R B AP, BRIk
NI T ARE), A RIS

B. (BB CEAL N RIE, SURFR RS, MRS AT, KISk E
TESR B PR AR, IR A SR BRI AR AR R, BTSSR &R B 2P, B JLiE
EH;

C. 45 C(s)F1 HoO(2) 524 R B4 AL A COx(2) T Ha(g), HI C(s)+ 2H:0(g) = COs(g)+ 2Hx(g)

AT H:E‘Jfﬁﬂ’n‘ﬁﬁﬁﬁff}ﬂﬁi'ﬂ%y BT S R R IR, RN T R AL

R, B, TR H‘J%Wﬁ*iﬁ%ﬂé‘ﬁk%; C R

D. FREukhig ] LUEKE S HO(e) M Bl i A, Bl iniR s RodE, D iz b

LR LR, AMSRIEIEHE BD.

QR RFHER, HO(2)RIEAL 3 50%, KA E Ty 0.5mol, ZKHYFAF 2 0.5mol,
T CO MR FIEA 0.1mol, JUARSE O JEF<FIE N &1 CO: A MR A 0.2mol, RIEAR
SRS RER el D7 AR AT, A2 AR 0.1mol CO ZER UL AR 13.14kT , A2 AR 0.2mol CO, ZEjHY
I 8 201 S, [AIMEEANMAR R 13.14kT-8.22kT=4.921T; 1 H JR-FFAE R 1, P
I o A4 Y 4 0.5mol, CO AU &4 0.1mol, CO: UMY & 0.2mol, 7KHIH)
JR RN 0.5mol, TSP #irit SR 1 S ) A 0.5mol+0.1mol+0.2mol+0.5mol=1.3mol, 7E
AR FEISREAT, [AEHAEZ LETAEMEMRmE L, WP ERMESER
0.2MPax 1.3=0.26MPa, <1 (C(s)+H:0(g) i H CO(g)+Hao(g)) M Fi ¥ K=

0.1 05
X

Lild p = %x 0.26MPa = 0.02MPa .

| o
n

1
[/ 2 A7 ]
OREIR TR S KaCOs W MR IR — 58 B/ CO2J5, ¢(CO3 ):e(HCO; =12,

(98]

_ €O ye()
c(HCO;)

¢(HICO;)
¢(CO%)

@FLEHS b KHCO; 2O i E L K.CO,. RO F11 COy R MBS T RN

A

a2

c(H)= xK,, =2x%5.0x10"" mol-L" =1.0x 10" mol-L", IJiZ % ity pH=10;



A
2HCO; = C0O,1+CO7 +H,0;

Q@RI AL, Ff COy HUELIE RN CoHys AR ERAEIR IR, B B KR HLAE AR
HAMHT, HOEE R T ST R B AMR X 2 5 R B2, A 43 A FLA e b A
2C0:+12e+12H=C,H4+4H;0 .

17. SRR A SR BN R AR E SR . DR EERDATIO,, F0E V.
Si AL AL A ) R, il & BRI T 2 FEan T

C~ Cl, Al Mg
J’ HTIC, l 4iTiCl, l
skt —{ s AL || iR F—— R | e 8 —— 0]
v v v
BRAAHE VOCL#E  #Si. AlZ4Ji

CAnRRiRcA G, TICL, dh & B LR B 6

yi® | Ticl, | vocl, | sicl, | Alcl,

MW/ C | 136 127 57 180

5% T 41 [ R«
(1) BHMAG=AH-TAS . AG R BuE TR RAE RIS MR, RIEAH . AS iR
JERARE . #5 AG<0, W2 fe Mr] A REEAT . HREE TR 600°CHS, A1 RARE
EeriingihF

300

200+ TiOx(s)+2C1x(g)=TiCl (2)+0x(g)
= 4s/Tae |

AG/KI-mol”!

C(s)+0,(2)=CO,(2)

MDY T ')('(" """""""""
-500] | S)*Ol’(g)':_ac()(g)
500 600 700 800 900 1000 1100
g C
A C(s)+0,(g) =CO4(g) B. 2C(s)+0,(g)=2CO0(g)
€. TiO,(s) +2Cl(g) = TiCl,(g) + O, (g) D.

TiO, (s) + C(s) +2CL(g) = TiCl, (g) + CO,(g)

(2) TiO, 5 . Cl,, 7E600°C kit h 720y NS, WA AR 2000 00 3 6 F 3



YR TiCl, co o, cl,

riEMPa | 459x107 | 1.84x107 | 3.70x107 | 5.98x10”

QiZiwmE T, TiO,5c. ClL ka5 RA A
OMFRES &, BRPCOME RS, REE

(3) “BREAILAE I RSO “BREE. SRR, @ TCL hE Si. ALK
TR .

(4) “BROUA“BREE. 87RUF___ CHUBETECRRET)AcH, MME_

(5) FHISRIGHITEEAR TZHREFIMA Mg 0E T1 M7 MemE . .

A EIERR B. FRERAFEILAARIEY  C. BN D. SfLK
SR

600C
[£x]1 () C ) @©. STIO6C+10CL = 5TiCLH2CO+4CO,  @. fEER

=B

=)
EFtE, €O 5 C kRN C+CO,——2C0

3 . 3VOCL+AI=3VOCLHAICT 2. 741

(€)) @©. Fee ©@. #H% “BREE B B BRI, BRI BREMA AL X3
A AL A7 (5) AC

[AEHr]

U B T BRE I C. CLbAT s FUAL, S AR R S, MR 2 2 ML TiC L,
DUNEER ALBREL, FRREE. #R795040 TiCL, InA Mg &R 18] Ti.

(GNERRES S |

iILOCE)0,(8)=CO,(g) » @2C(s)+0,(2)=2C0(g)

@ TiO,(s)+2CL, (2)=TiCl, (2)+0, (), @TiO, (s)+C(s)+2CL (g)=TiCl, (2)+CO,(g);

A. BB, 600°CH C(8)+0,(2)=CO, () 1 AG<0, RN HKHT, A NFEEE;

i3

B. miE A, 600°CH 2C(s)+0,(2)=2CO(g) [f] AG<0, B KT, # B AT
C. mEm4H, 600°CH Ti0,(s)+2CL (g)=TiCl, (g)+0, (g) K1 AG>0, A fEH Kt/
L C HFE B
D. RfadEHes, Ti0,(6)+C6)2CL (eFTiCl, (g)+CO, (g) Al m@+®73, W 600°C
I AG<0, N H KT, D AR,
WL C;

[/ 2 A7 ]

I

’



ORI R PEAR AT A, ZIEE T C EEAR CO M COy, MR M IF 44 N UER E 52 LR
VI 2 LEATRD TiCl CO A CO PO B2 theg 2 50 2: 4, FTLLTiO. 5 €. Chx

C )
STICL+2CO+H4COs, &R H:

600
i fy Ak S5 FEAOA STIO+6C+10C1L

' 600C
STiOA+6CH0CL = STiCL2CO+4COy;

=R

A

@B EIRET R, CO: 5 C R/ CHCO, 2CO, FHCOTET R, MERN:

=i

BEERE TR, COxf5 C RAERR CHCO, 2C0;

[@NERRE S |

“RRERMA” JEIITER EELU VOCL TERAFAE, T Al 3E] VOCLE, RIEF/RETFE
RL & AR 5 2R N 3VOCL+AI=3VOCLHAICL:  AlCk- SiCly 5 TiCL 42 B4k,

“BRAE AR R AT R A AR T R4 85 ALCL. SiCls W75 N : 3VOCL+AI=3VOCL+AICL;
i,

[@NEER=SS |

Y CBREE. RO CBRELT . BRIV B RREINA AL LS\ ALRSE, BB “RREL” 0
“RREE. BT PIIUTARESCHE, MUE R AR B CBREE. BT R CBRILT . BRIV

WA AL X3 Al 4405

(@NE RS |

AT Z AN Mg 1055 Ti (195 20 #AiE i

A, TRPERER IR LR FLE R B A PR R R R R B, R TSI, A
Fra M,

B. HUBKE RSBTSRBTS, BB AR R

C. W RRHAERFH ALEBEERR], A EALAY e Rk, HHEEE, % C#F

b

a3

o

AR
D. Hg ANERER, Al ULERINS AR AR %R, D AFaEE;
HERIE AC, MERN: AC.

(B L 15 7y EHANG P E B g — S . RS, W
i S — 4y

(1 3: MBigith 5HER)

18. BRANTH(Se ) H2 AT R IHE TR, HEES. HL. MRS ZRA, H
25 T A )



(1) ZJhlik(Ethaselen) & —F HUf#r 2, Hasi 0T
(@)
Se
N 7
AN
Se
@)

DI Se BT (RS L THER R [ Ar] ;

QEH LTI MR C R T
@A R T Se0, 4 F Se0¥ B (i), R ¢

(2) BEERE(FeC,H,0, ) B—RAMGN . % DR/ TR MR i B BTR

OE SN T oty i LY g
@FE HERTE Bk & TR M S e BN Dy
(3) REEZIEIAE R T —FE AN &Y, EYR T UERMK G N ERSLH,,

F N EACOINH, , RS E R

SN SN

O Prh N R T RIZIE R AR ;
@5 NH, B ASH B3 TR FfEE R
(4) # Bk WAl LR R R SR HORIRTE xz. vz B xy P I E R



fe— >

o | I
t,

Yy
O K
X

z taw @ Fe
T—wo—o X Ose
QUGB LSRR ;
@Fe R FHIRAHN ,

@iz ZHa=b=0.4nm . c=1.4nm . FTRIEZHEIIIN, . WZa kA
g-em” (B HiFER).

©. [Af] 3d%4sMp*  @.6  @. > @. SeOs M MR AT H =
Falt, SeO: AR [IH N = fiy HET

(@) @®.11:3 ©@.0>C>H>Fe

(3) O.sp’ 4. @.H.0

2% (39+56%2+79%2)
N,abex10™

(4) @.KFG:SCZ @ 4

[f#4r]
(GNERRES S |
O TR MR TFEON 34, SR TR THAT UA[AL] 3d%4s24pt, W& RN: [Ar]

3d104s24pt;
@M FERTTH, Ly TSR, TP EF 6 MIEFHREARNTET, &%
BERN 6

@=L TR TR BTN 3, U6 FR¥CN 0, 4 T = T A N P i
=, A 120°, EEERAR B 7 p AR TR R T ECN 4, AU EON 1, B
TRIERME A= MM, SANT 120°, WERA: > Se0s T RIME AT =M,
Se0 3 HIEIAMADNy = f T

(@NEPA=SS |

OHERIEBR AT, & S ERIE5H 20 HOOCCH=CHCOOH, 4 TR ok, MH



S8 1 oA 1 A, Mo T oM EE LR 11 3, MERN: 11: 3,

@& EcRIWH SN TAEEIRGR, WYoT R B fvt BN, &R n R NE &R kR,
HLFUERR T, EIRE AR E R VAR SR, I SR O R, BT AR SRRk DY T R
TR G R BN N O>C>H>Fe, #MEZEN: 0>C>H>Fe;

(@NDRRET |

OmgikETE, YRR TN E T REC 4, E TR RO spP Atk B
R spP ik

@K F RG] B 7 S 50 3. 7408 8, TNl 1k, M R N: TLOs
[N 4 17 ]

O TIPS EIAT AL fb AT T AL L B R TN 8><%+1:2, BT LA

LE‘J%%JE??FDML?\?EM%&?\J12X%+2><%Z4, I S AR AL 22 O KFeaSers  #IUE S

N: KFe:Ses;
@HFE E A, AT ERERE S50 T - R B S iR, BT DVERR TR
MECH 4 MBERN: 4

3 - - 2x(39+56x2+79x2)
@ MIEMEE N dg/em?®s B FIRAE &N XA 15 - —abex10—21xd,
A
e L GO L 2x(956x2479x2)
R N abox10 B RN T eI B

[EfE 5. AHLALEEER)

19. YIS T =P RA LSRR EY. ZEE YRS MBI T
OCH;

"
[Ph;PCH,CH,COOH]Br [ 5 | HCOONH, Pe D

CpHisO04|  Pd/IC CioHi04 | & Hpid |C1aHiOs

(0]
A
1O et o 1N e,
i |CisHigOs i
H;CO
=
M
HBoOd o OH O




o] R
Cl: OR—{ +[PhpCHRIBr &~/ ;
H R

o
(0]
®©\/\)k Pz @iﬁ
OH

[E1% T 31l R«
(D AREREAMEHRN__ . :
(2) F->G. G-HRIRMRRHE
(3 Bmgmmin__
(4) C—D RN
O
(5) \)J\ Re—FhE B TIRRL, LIRS 5 i b b S R A REERUN AT
CH,
FERELAR RN, PR ER AT 3 4, HIRHAZ oy 4:1: 11045

OURRFHBE TN GRS RRIR TR T EIRBR T R T,
OH
CH 2
(7) B LR AREL, bl 3$u\)k Slk, WA
CH,
5
MEEE CEALAAIEL).
(¢]
(551D O 8 @ BE
@ O WRRE @ WA
OCH,
¢ 3 7 ¢ 45 )
H,;CO " CH,CO0H
OCH, OCH; O
LR R

H,CO CH,COOH H,CO



®.4 @ [>—CcHo
6 )

(

OH 0
CH; \)k
H.
_ OdCu ey CH_,-—-(dﬁz CH,
—E M A Bl
CH, CH,
oH o 0
HC Y i

(]

1 ( 7 )

OCH,

H,CO CHO
OCH;

MRAE“C @ T LA d B sy ; BAN

H;CO 2 CH,COOH

HCOONH, K4 X FifF3] C (CaHis04), C XA A D (Co0103), RIFE-CHM@ iEH C
OCH;

LRI . D& ffEh
H,CO CH,COOH
OCH; O H,CO [\
; D #l HOCH.CH.OH R S 4% E ( ); E

H;CO H;CO

Hico [/

(¢} (0]

TE—EEMTHEIEATF ( s F A CHL fERIIME R B RBIAFE G
H;CO



H,co [\

o._ O
o CH,
(CisHi05), G ﬂl\)LCH RifsE H (H3 o ), FELF A
3
o)
H;C
T
H3CO o/ )
H BS990 G By Ol s HAFNT
H;CO CH;
H;CO
O‘ %,
HCO s TREHRNT (g 0
[/ 1 VR ]
OCH;
A ISR o B REH 9 mEGE A 2
H,CO CHO
Uil 2 AR ]
HCO [ |
AT AL G 1 25 4 i A S TR F A1 G 15 # T AT 51 F—G
H;CO CH;

(0]
O
MRROVICR S G-t itk I mmms s umm s, iR
CH,

SR o
(GNEERES S|



OCH;

MM AL, B MR N
r

H,CO CH,COOH
LN 4 3]
OCH;
F A TR, €D 45 R 040 BN C RO 4R Tl
H,CO CH,COOH
OCH; O
. T C—D M FERA
H,CO
OCH, OCH; O
/@\/\ 2R /éé .
_ +H,0
H;CO CH,COOH H,CO
NIRRT S|
(0]

s R SR R SIS R, R TR CO T
CH,

AL, ZMIOEE A BN SR =T H, MIRFR AR SAaif 4 B, B350

. HiC,
2= < ~ — ) . H ;j:‘ ‘g'ﬂaﬁ
CHACHCHCHOL 1y o/ N\egyo \—\CHofFu%CHo JLAR R AR AL

3 Mg, FIETTRLY HR 4:1:1 Eﬁéﬁ*@ﬁﬁﬁ%%cnog

(ENEERET S |
EEDYAAS R SR BOR T F B RO T A, W T R Ao 1, B
A HER R IR T
(@NENA=SS |
OH
s ’ CH ;
it G-I PR FE AT A, AT deis SEEALH cn,’ THE CH;FIJ



o

P SRRy G A, AR
CH,4 0
H;C o 5
OH o
e
_— 2y CHy;— CH;4
—E &M A i
CH, CH, o
OH (¢] [0}
HiC

0 (¢]



