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(%] 1B: HAERE: H3: AR 57 N0HeE: M8: HRANY
o 2 E T

[ #T] 1mol %R 5E /KT 15 5] 1mol JRER A 2mol LB, NUEAHE+&H 2
ANBEEE, 25T ZK AR o DA T 2 S 1 A B

R Y i HERBRER 7> TN CgHeOs,  1mol %858 £ /K i rT 45 3] 1mol ¥2
B0 2mol LF, ULHIBETHEH 2 MK, BRI N M,

W B 1 FEACH C1gHa60512H,0—M+2C,Hg0,

F T 2 S AT M3 1300 CiaHigOss
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[ASVF] AN 2015 %38, H AR, vEiis &, R X
LR TN ECEA B BE AR A A HE T I G FR, 0 R M 11 5
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3. (649 FRTFREMKISERIIICE av baoc. d, ENTREANE B 755 50N
1. 6. 7. 1. a HRTREEHS20H, b e FIKINER 8 MHT, ¢ M
d'H T RS, FARORG RZ ¢ )

A. a FIEAR 3 Moc R B AIL ML &)

B. THRMAFEEMEIRF N c>b>a

C. d FIHAh 3 Fhoc RIIRIL S T A

D. JGEK a. b. ¢ & Higm ML SN IAREAM 7505 0. 4. 6

(%5501 8F: JE 74t 5oua MR A,

[t ) JR 7P BRI RIMIT R av by o d, BNIERINZRTHI 08 1.
6+ 7+ 1, a W TREHS5ZME, W a NHITE; bMcWKRINER 84
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C. K tREHEITHFLUE KH. K,S. KCl:

D. HoHFEmm EWEN N+ BIRFILEM A - 1, S mEEm IE AN A+6.
BARSAE N - 2, CluGEEE AN +T. BRI EIN A - 1.

[ i JRFRFEIKIKIE KR av by o db EANTHIRAINE 75050 )
N1 6. 7. 1, a WHETEEMSZME, WahHIGE: b M c MRIE
AT, BT REE3IIMHETE, WMbANSITEKR, c NC, o MIHH
TEEAME, W d AN K ITTHR.

A. HItE 5 S t&. Cl e RZHUH R HoS. HCL, —FH BTk &9, (H5 K
TREREYIN KH, BTEFEY, WA #i%:

B. [FEMIAAMAIEE B R, S+ HooRNIEN, HAES RS,
HAE 4B C1>S>H, % B LEH;

C. K iR S5HELRA UM KH. K,S. KCl, ¥WETE LAY, #C IE
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L] A, WEERE 7 ANC-HEE 24C-CH. INMC-0OM141H0-H
s
B. HCO; /KfFAERMIKER, 45& 81 E 0T
C. MRAERMWKRMIG, Nam&RMAENH 0 FHE AN+ s
D. 925UIn 2 008r+,136Xe+100!n 172 7 T4 10 - 1=9 4.
(AR iR A.60g HEEN Tmol, NEEFE 7AC-HE,. 240N C-C#. 14
C-O%M 11 0-H#, FAEMINESEN 1IN, H A F#%:
B.1L 0.1mol*L ! ff] NaHCO; ¥ H HCO; Al COs2- B T H 2 AN T 0.1N,, FRIR
SrTHE CIET, B AR

C.23g NS A BRI RS HE TR N—258 X (1-0) XNu=IN,, # C s
23z/mal

D. 025U+ 'n Ty 08 s, 136X et 105™n 1477 A Ty 10 - 1=9 4, U] 235g 14 2%
0?PU KRR PN Go'n) BN 9Ny, 1D #iR;
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[2%5]) 1B: EAUERE, E7. WKEELHZEFI.

(i) A, i sd FFOEN Cl, BHe BT, 7 515 2R

B. H#HFEH Cay Mg>. SO2 440, KEilm BN BFHATRR A, U85
[V I SRR R R R b, PR RAT S A4S A AT R4l

C. b3k Bl A=A AR B BOKAEDTE 1

D. ZeHZ MK B EUR, FH SO KB F R Wy HBr, &2'H
EMET.

[ . AL [ g OB CL B UHR BB, SRR, WA CLAEN
THRIUR, A IER;

B. MHELHEA Ca?. Mg>\ SO2 Z5E75 0T, il I8 # 72 il AR o b o &
) BaCl ¥ 1 5 i) NaOH ¥ AN I & ) NayCOs W, 1o 38 5 ]I Hhoin
NERFR VA P, AT LA AT IR AL, B IEH:

C. Dk A KB BOKVEDTIE R, # C Hi ks

5T | 24 7



D. /KIEHGR — M A SR B IR TR IR AT, S SRR 28K H B
W, A SO, B HIE RNk HBr, A& &M H (1, %D IE#,

Hik: Co

[APFY RS AR BIR SRS A A, R EE T W WA 0ol =y
W SEARREE, HEAK.
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D FLIR e B PR R MV VEBOZ TR
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b A SERA RS NaOH H R M

B. Wi T, ALBIRAEER KA Bk

C. NaOH &, JFaAAERRUTTE:

D. KAEFMIL .
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B. Wi T, ALGIRMERAKEMA, WARNSEILROER, ARAEH,
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C. NaOH id &, JFUAANERITIE, SR SREIRNA SIS, JHIHETIE,
i C E iR

D. HRS MR RN RE RN, Wi, WREH, %D Eff;

#ik: Do

CRVE ] A5 AP BT Mo &% S ke B ISR G R, @i si, h 2015 4
5, ACEYTIRPET . RAERI SR SO I R O B AR R
M Ay HT 5 SLI0RE ISR B H A, SRR, H A%,
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8. (1440 MMEEHR TR —F—I b, Sh5ev&mer, HRrbeikiE, It
SR AR, AR, SRS S U, 2 B BOR
AR A4 MnOOH, [FISC A 2% 2% Haith v LAY 1) 22 R A6 T J5URE, 3 2088 &
PR

AR/ (g/100g 7K

0 20 40 60 80 100

TE/eC

&)

NH,Cl 29.3 37.2 45.8 55.3 65.6 77.3
ZnCl, 343 395 452 488 541 614
& Zn (OH) , Fe (OH) , Fe (OH) 5
Ko VL ALME 10-V7 10°Y7 103

[] 25 271 ] i«

(1) Z M IER N N MnO,+H+e =MnOOH , Bl b 55 7 I FE
N: _ 2Mn0O,+Zn+2H'=2MnOOH+Zn*

(2) RPN 0.5A, MM TAEf %, BREFHEE_005 g (B%
F=96500C/mol)

(3) R BPRIEZR MK RS, i, B F 2R ZnCL 1 NH,CL,
HALLE_ nRakgE  ARAIEEE Rl SRR T & MnO,.
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Wik R MnOOH , #KMH1HRIE4 MnO,, B FIEN /72 =54
hok L HREEER . BNy SEAKER, MnOOH AV A — FALAR

(4) FH P FLM B B2 4 ZnSO4e7THLO Mt FE A, TR 234 i /b B T 2K
HOrdsg: MAF HoSOs 1 HyO,, VAR, BN Fed MMBRAT pH A
2.7 B, BRWIEFITETE A GFIREE/NT 1X10 SmoleL-' I, BRI N iZES
TUWETEA) « REEINERT pH _6 I, FEIFIGUIE (BE Zn2IKE N

0.lmolL" 1) . ¥ FRIIFEAM H0, G RA_ Zn> Al Fe> 7 BSATF , JR A
5&_ Zn (OH) ,. Fe (OH) , ] Ksp AHiT

[%5]) 1B: EGB&4ER; BH: JREWAEMIBE T/EEB,; P8: YIHioH B iR
AR ITVEFNFEARIRAELR G N

CtrY (1D iR IER R AR R S N, MnO, #3442 i MnOOH ;- $i Al %
WA Zn2, DAL S Hth e R

(2) FFEEHIMRAN 0.5A, HIB TAE 408, WIHREHR 0.5AX300s=150C, *%

BT o —208 ) e A R B MR
AEL0OC  /mal

) AW EE WA —EAE, HA R MnOOH %5, {2 ke, Bk .
MnOOH ] # 4k ;

(4) BRI HoSO4 1 HyO,, W R AR AR B Fe®, RN T IE 56 A B8 TR FiE
/NF 1X105moleL-!, 254 Ksp=10"3 1145 pH, FFARHE Ksp TH B 16T
) pH.

U2 (D iZR i IERCR AR R N, MnO, #7348 J5 4 i MnOOH,  HL
I HE XY MnOy+H +e =MnOOH, FREF# E A A B Zn?, MLt S s N A
2MnO,+Zn+2H'=2MnOOH+Zn?",

W& N: MnO+H+e =MnOOH; 2MnO,+Zn+2H'=2MnOOH+Zn?";
(2) FPEEHLEEN 0.5A, ML TAEFR 34l WHEHN 0.5AX300s=150C, #%

W B Yy 1500 piassE 7o g By 1500 s 1
%Z%?E’J%JZE’J%#J—%SDDWMI I ¥ #E nEﬁgEjj_QBEUDC;’mDI 5

65g/mol=0.05g,
RN 0.05;
(3) JEMH A ZnClL M1 NH,CL, Al In#vkds . 22045 13 2 d ik, 15
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RS HEN . A, AR MnOOH %, 23S indrt, . MnOOH
IR &= S AP 16 oY = R A = R A O €2 /S E 1 oo S R SIS o
Bky: MnOOH; Nl A3 v — LRk, MnOOH &b %L

s
(4) BRI HoSO4 1 HyO,, AR AR AR B Fe®, R NI T IE 56 A B8 TR FiE

/NF 1X 10 5moleL-1, [A Ksp=10-3°,

-39
M ¢ (OH") =3’L5m01/L~0.5><10-11m01/L, LA pH=2.7,
1%10”

. s =17
WEETFAETTEE, W ¢ (OH-) =,|'1§1 mol/L=10-3mol/L, I pH=6,

HEHHIETTH Zn (OH) ,. Fe (OH) , ) Ksp #HiE, AN HyO,, N Zn2 1
Fe? 7r BSATT,

WEZRN: Fe¥;s 2.7; 6; Zn>Hl Fe* 43 BSAJF; Zn (OH) . Fe (OH) , ) Ksp
HHIT

[AVFY A 2015 SEFT RIS G580, 25 A5 R A it RN iR DL oL i) 70 25 L 48,
00 25 i e ) AR D DA S B AR AR A R e, R
TR 74 RIF IR R R .

9. (14 4y) HEERER =ML TR, SCATPENIREL. FIHA SR (FE SRS
N CO. CO, Fl Hy) TEMEMFIMVER T &R EE, KA EE RN :

DCO (g) +2H, (g) =CH;0H (g) AH,

@C0, (g) +3H, (g) =CH;0H (g) +H,0 (g) AH,

®CO0, (g) +H, (g) =CO (g) +H,0 (g) AHs;

[5] 7% 7T 51 i) -

gt H-H c-0 H-0 C-H
c=0
E/ (kl. mol-1) 436 343 1076 465 413
(1) TR OH ARSI S e R e an T
BT AH=__-99 kJ. mol'!, ©AIAH,=-58k]. mol ', MAH;=_+41
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kJ. mol-!
c(C0) X ¢® (H,)

WP K BRI R N o GEZRARE TR , oy
PR RN IE SN IS N, P18 50 I T s T /)

(3) HRAMIAE n (Hy) /n (CO+COy) =2.60 Bk R H1H) CO PR (a)
SR ERE R AW 2 B, a (CO) EBERETHRIM__ A (G
RN FRE N RN OIE RN RN, Fh i, P
REJim#g), Pk &S CO MR, RINE AWM, T el e,
AT [ I SN g A% A, SRR R CO MR, SAER, BEIRETE,

(2) RSO H A KRB _ s B 1 PRE IR

CO MR o B 2 PR IRE KRB N NP >P>P) , HHIKr P
e AFENRAE T, SRONOHTE TR TR, ok s A G P i 5,

RS R L U5 AR AN R SR AR R 7
FIEEE), CO MFLALERA, MO KRR AR CO MR LTt 2

i ‘EII_CC”' n(H,) 'n(CO=+CO:)=2.6(
AKA07 p@pymcoco260 095 [TT])
R 0.85 -3
. SN
! 0.75 RN -
B =i J 4 b
| NN
! 0.65 \Lp
033 i i L i i > 0.55 g & 520 5 5 P;" K
77500 510 520 530 540 350 g 00310 920 330 340 550 TR
E1 82

(%51 BB: [MNFMIEAS; CB: AL PRI 2.

L] (D =NV SSERE - AR Re: RIS eE . N -
RN Q= N@), SN AT RN 5

(2) A2 Al 3 B R AT S NAS RPN, B A IR B AL A T R Y
PR DA% S Sk 2 AN 2 T B B R ) SRR BT 45 1A LA

A~V 8 R SR BRI, AR IR B P A RS B S, 2 1T S DR i o~

R

10 7T | H24 T



(3) HEW R, Eag—En, BEREKA S, CO MFENRER, RIEH =R
JEX RO @RIFEMT, BEAT AT CO F AR A

HMFENRE T, RN@F GRS FHAL, EisSCE A P s, RNO
TE SRR SR Gy 7 2RI SR, 3R 5, AR T~FA48 1 1E s 827 ) % ),
CO HIFALRIGK

s e O R HR=RBY) SR - £ S 8Ee, #AH=1076k]. mol - '+2
X436k]. mol-!- (3X413+343+465) kJ. mol-!=- 99kJ. mol-!;

MRl m e MO - RMO=RMNE), MAH=AH, - AH=- 58kJ. mol ' -
( - 99kJ. mol-1) =+41kJ. mol-1,

WEZRN: -99; +41;

(2) RM@OCO (g) +2H, (g) =CH;OH (g) ¥ % & ¥ % i5

¢ (CH,OH)

e (€0) X Z(H,)

SN OTE SN NE, Tl B, S0 30 s 877 T 8 8l , P B8,
2k a 1EAf S WP 40 K BEIR SR C R,

(CH;OH)
MR —— 2 ay REOERSABHRR S, T4 SR
c(C0) X ¢ (H,)
TR/ 5

(3) HEmR, ke, BEEZKTHE, CO MEARED, KMOIER
RONTBCGA L, T, P BT RS, ST R CO 1R
Ko L@ AWAINL, Thiaid e, TR S BT A28, SET TR &
O CO IR, HEUR, BERETHE, CO MFALREN;

HFHRE N, NGOG 7L, HsRt AR - s, MO
AE SN S ARy 1 RO INI SN, 3R 5, A R T4 18 IR S BT R A% 30,
CO HIHFALZRIG R, WU KIS E T CO KT, HUksk: P;>P,>
Py,

OB R s IO I ST, THE I, T R 38 S Ny A1 A 5,
PR R CO MR, NG, ThEnh e, A Ik s v s
[R5, AP RS CO MR, BEiR, BERETHR, CO HIFALRIE
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N
Py>P,>Py; MR T, NGOG T EHAAL, RIS AR P
Ml SO IE SNSRI T HOB N BN, B KR 55, A AP A 1
SPTTEREE, CO MIFALRITR, #l KR sAa AT CO MEARTT .
UV ] A B S NI ORTHEE S PR B LR AR A P R i 4]
7 MR PHIER G N A, WES AN, fEedRs
FLI AR, R,

10. (1540 ZHAME (Cl0,, HLEGET/KIISME) £Ed. KEEHHE
A, BT )

(1 ) Tk 7w A KCIO; 5 NaySOs 7 HySOy f7A1E Nl ClO,, 1% M A5
WIFEFF R 2 1

(2) =286 NHLCl. #hE. NaClOo, CIEERRE) NIER, it bl i 4%
ClO,:

By NaClO#E

l l —w Cl1O1
NH{CEZE—»| FEEE | NCL#EH * NH;

| > X

H;

DRI K A R A2y NHLCleanCl—

NCI;+3H,1 .

@I X hREAENIIE A _Cl. OH-

@Fk2: ClO, I NH; LA RAE ¢ GHMRS) a. Kb, BRAK c. AT
e d. AR K

(3) Fhn Bl B ] LA g IR A0 CLO, I3 &

I 7EHME R I 2 S BULEs, FH SomL /KiEfEE, NN 3mL FiE:

. TEBEFSMREAEE P, AR A BB v 45 R 1

L. — 5 & 1R A ME N HE T IR

IV. K BB e B K (8N HE T

V. F 0.1000moleL - i AR BE 44 b vHE VA TR o8 S TR IS MR (1,428,042 —
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20°+8,0¢ )+ FRIRA R £ S T 2% 20.00mL BEABRRRAR . F LA
i

@O HE T2 i N ClO, 5 Mt Ak 81 S 1 B 7 77 2 X v 2C10,+101° +8H" —
2C1-+51,+4H,0

@ FA I T 5% B AE A & SR BRI CLO, Ak Gl )% D

@V I FIHR ST E N VEMIE e B4 SISO IR b
N, HAERENAAS

@M ESH Clo, B EN__0.02700 _ g.

(4) H Cl10, b F IR /K & A — € e SRIR L. A7 SR 23 bR (1 L SR
#h, FAWIREE A _d  GHEFRS) a. BILb. UL c. HRd. W
R IV 2%

KI. Ha504

[% 0] RD: BRAW R B H N EY &5 U3: il &S5 7 Bk
it

[LR) 18: SEER 4 #ir .

(73471 (1) KCIOs 7 HoSO4 f1E T 5 NapSO; B, SOz? # 8 4k ik SO,
HHL T FLT S IE 1T A2 B T ONCA 2C10;5 - +8052 - +2H=—2Cl0,+S042~ +H,0;

(2) WA Al AR AR SRR P AT L, AR VR, PR A
FLAR

NCl;, Hi i 5 # 28 NH4C1+2HCl NCl3+3H,7, fE NCL; & W F in A
NaClO,, A4k ClO,w NH; A1 X, X #1% Cl-. OH-; H{E &S 4H, ClO, 5
BT K, FTUAASRER KSR e, & SBRIE SR, IR 2 0 B 42

2l
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(3) Om@EHEERH, ClO, B NHETIH 5B BIVE R N, 4k T
L, EFWIEENCl-, [FRARK;
@I TR FF 256 B v B 15 A AR
EVE M BB AR 1
@ K & 2C10,~ 5L~ 10Na,S,05 i H n (ClOy) , FR#E m=nM i1 m
(ClOy) ;
(4) WEEREEAAEE, Fe2bt ClO, B JRK Cl-, Fer HAAM NEE T
& 1. (1) KCIOs £ HoSO4 /F1E N 5 NapSO; e B Hill#3 ClO,, FI A SO52-
WA SO, HIHLF HLfarsFAE AT HNHZ B 1 IS N 2C105 +S052 +2H—
2C10,+S0,2 +H,0, FEAFI AN KCIO5, IEJEFFIN NaySO5, H B T W 7] H11%
RPNEMF SR EFI R R 2: 1, MEERN: 2: 1;

(2) O AT A S AL B AE SR BR VAV P i i, B AR B, FHARZE A
FRAR

NCl;, Hfi# 5 FE2 N NH4,CI+2HCl
H A%

NCl;+3H,1,

WMZZN: NH,CI+2HCI

NCl5+3Ha1;

@ 1 NCl; ¥ W " i N\ NaClO, , ¥ 4 & ClO, - NH; M1 X, K 4
NCl13+NaClO,+H,0—ClO,+NH;+NaOH+NaCl, & X H KEFEMHETH
Cl-. OH-,

WMZE%ZN: Cl'y OH

@a. ClO, ZiT/K, e A KRR, W iR

b. WA KARERILE S, R

c. IRERER A AU, HARI ClO,, #IEH;

d. ClO, T IK, AReFIFKBILE, Wiz

WEREN: ¢

(3) OHBHEETH, ClO, BN -5 IR EML AR R RN, AT A
L, BSWEEN Cl-, FRAERK, RBE TR 2C10,+101 +8H—
2Cl-+51,+4H,0,

W& %N 2C10,+101 +8H=—2Cl" +51,+4H,0;

@I BT 2 B RIS i B 16 ClO, Sk GRERRRR ) |, MR A
RS B (¥ C1O, AR CGREG R D
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@V AN BIFR 7S TS H AVER IR, T B2 IR B A 0
o, HPEAer AR, MEER: ERIER: WRHEGS T, B
IR

@&A NayS,05 VB 0.02 LX 0.1mol/L=0.002 mol, NI

RIEX R 2C10,~51,~10N2,S,0;,

2 10
n (ClO,) 0.002mol

Frlln (ClO,) =0.0004mol, FilA m (ClO,) =0.0004 mol X 67.5g/mol=0.02700g,

WA RN 0.02700;

(4) 5 EZRR P RIER H, ac ARG R AR E:, b o KI BAIERVEHE
AN MANES TR, RA dd Fe2 ¥ Clo, iRk Cl-, Fe? %ML
NEET, HEARE 7 KA BB T AOK, MRIE RN 2 d, R
d.

CAVFY AEEEDT S EINE, A%, H2015 FEBHE, TEY
BREIVERT . AR . R AR R SO O, MIE A i . THERE
NGEEHE, SO MERGR, BHEMERE L.

=, kB2 (ESEAR. (WS 154

11, (15700 FER AP AR 2 B EZ A TR0, Tk ErT ] & AR E A iR A ™
IR, e S SR T2 AR s = B
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fEfkw — :
® ©_<+ 0, {\ ,,.f} OO0OH AH =-116kJ - mol”

MR LICESUR LA
@—‘»om H @ou + CHyCOCH;  AH =-253kJ-mol™
@
ES ]
z H,0

P A —
A% Y % { L LP,
——r _— > —
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