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R ABAE ST R RN, ARAME 2585 v A SUSUR A SORE B R F R ] P 4R B
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AORRBEAA . 07 R KI/mol, R Hm h n] R FH AL 28
LR W 1%, Fn, LBWH/AE 25 C, 101 kPa A,
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.
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r_.:.:_'.-...'..__-...... — s N e S e S RS e Lo e’ S e e S R

| L RERSIER A . BB A KBRS |
! 2. BMBBRE RS, RERZIREXEE. BNEERTPR. ZBIED MM
RS, REMETARA A2 |
3. BESERRERARA? EUSHBEREGTEFARE? CHRRI RO
1 HEREMBREEABASRR, BHRALPEBREALONR.
5. TRAIE T 4™ (T RAE S FHREER

BAE | mEAI-cD | BHR | R o)

22) i .saan _ I 4.7%10"
gl R e 4 4.32%107
£ 5.0 107 KR 7. 25X 10°

WE Y —KERERT SRR EYIE, FRUSEFBRR. HERMRE.
| 6. MARESARZEAELL, ﬁﬁ%ﬁ’\]ﬁilﬂﬁﬁﬁﬁﬁE‘Ji%?é%ﬁk‘é{}%ﬁ%m%- i /E#E BEN
, FREB/FLA 50 A, BTEFHR 2 A BARE I EEIER X P RRE0E TRHE TN,

i
O

10 %% UBERESER



FEALS BT FE b 0 W B S0 0 5 ) e A A Ao SN Y S R . fELRSRE
BERZ R SR, AR R AN RE BRI . AR s T el AR . 1
PEFEHRS T RORHA R DS . BN R A A A R AR BRI, o B AT O AR T
Bo N T RO, ATk S

1836 4F, REAL¥RERT(G. H. Hess, 1802—1850) IS
A BERIEN], AEERNRE SRR L% AR Hess's law
o FCRUVAMEAFIRY . BT DL, b B0 R R : .

5 BRI M S AT, TS SN IR R TR . BORL R S e

T I A o, BT L B i 1-9 54400 m
Bk, KEAEMILT A SELGKIT B AL M A A 3
HE, EieRMILRBEETLE, SRAAEESE
TR, YAl F 5k B A, A BTAL 5 A9 MK 7
BEFARS R4 A K. B8 7300 m, HNILRIFGHE 5
AR A R BIOIERAE X, 5l A Sk B &
BRI, X, A SHYTRMERNGE, A
B ALY TR AR IS, RS T oo
17 F9 2 i B 1-9 WS Elige %

AT T LA 7 i A S A S AT IR

B R RSN S, BAEN L, T2 8 A7 10 A BN (7T LU f0 & % 0%
BH PR E RN .

AH >0

FRATSEM S 84k L, XA R A (AH <<0), SRJGM LAZEEF] S, XAHER
WAL (A >0) . S5 — AN, IKRDIRAET S, Brfr i S0 ) #8284

WS EREANHE 11



—Ff, IR AH, Fl AH, ZFIARET 0, IRATEY N2 Z A MM N O T IR RABRLE Z/E T
MAE, BB B SE E EA— R O, BT AHy 5 AH, ZAEE T 0, FEX BEBRAT]
o7 4 FER B ) W T A R — A0 . BB R R R R SR DA B AR AR A i ) B R R R Y.
HEAT G, HLTCAE.” WRYREA L, AR LR, fENNA,
EERR. EFEXSHNRNM, AR, hml, BRAEE, RRERET R
BRI — R, RAHERRSFE .

STE R AR T B FE R L. o B R TR, AR AA S
R ARSI P S ANEE C B AR o X500 5 S G I 1 R HE o s A R
R e, ] DA e e A T8 B #A T3 ok, il

C(s)+—()3(g)=CO(g)
ERENAE O, fERi7E4E, TTEABEAE R COns O HBERIAFE4RT, BAT4E R CO, {HI[R Y
BN CO. . HIIZR A AH o3k NS, HE T AN RNK AH Hin] LA
W45 .
(D C(%)—FOz(g)zC()z(g) AH,=—393.5 kJ/mol

(2) COCg)+ ();(g

WRIETHOE L, AT LR BOR RN AH,
ST BRI BN R . B

COy(g) AH;=—283. 0 kJ/mol

CO(g)+1-0:(g)

h

A, AH,

AH,

Coz(g)

\d

C(s)+0:(g)

AH; = AH A,
AH; =AH,—AH,
— —393.5 kJ/mol— (—283. 0 kJ/mol)
=—110.5 kJ/mol .
X RERLR 15
C(s)+-é—()g(g)———C()(g) s AR

. REHRMHE

A B R *?U?%f#ﬁ#ﬂ%ﬂ‘-ﬂ‘]ﬁl%ﬁ Tun B — S B 7 Y S LR
(%11 25°C. 101 kPaff, {ff 1.0 g f4'5 2 BEAYSR TSN A RS AL S A I i

12 $-—% {A¥ENSER



17. 87 kJEWL fit, R4z mol NaCl 1y 52 i #% .
[RY o8 S5t it~

Na(s)+—3,-cf13<g> aCl(s)
1 mol Na Jz W Jg 4% 1 mol NaCl
Na (¥ B /R B fit 2 23 g/mol
AR 1 mol NaCl i) e i #4H «
l.og _ —17.87k
23 g+ mol ! x

r=—411 kJ/mol
2 RN —411 k] /mol,

[6]2) Z Bk AH=—1 366.8 kl/mol, 7£25 ‘C. 101 kPa i}, 1 kg Z %
SR I O 2 /bt
(ﬁ) C, H;OH H‘Jfgiﬁ\ﬁ%/&' 46 {-ff’mﬂ’l

1 000 g

T g+ mol =21. 74 mol

1 kg C:H;OH (¥t =

1 ke C;Hs OH #REEAS B =1 366. 8 KI/mol X 21. 74 mol
=29 714.23 kJ
=2. 971X 10" kJ

% 1 kg CH;OH #REERHE 2. 97110 KJ i

(6 3 AR 90 5o i B 4

(1) CH,COOH(D 420, ()——2C0; () +2H,0()  AH=—870.3 kJ/mol
(2) Cs)Y4-0s(g)=—CO, e) AH=—393. 5 kI /mol
(3) Hz(g)+l()g(g)=H3()(l) AR= — 585, 8 K}/l

BRATE T R BN LR
2C(s)+2H. (g) + 0, (g)=—=CH;COOH(D
[8) i B R, Juld () RXEE WYY TN, AH 5,
(2) X, ) A&H2, =M. RIafRH R Rk,

2C(s) 420, (g)——2C0; (g) AH=—787. 0 k] /ol

2H, (g) +0. (g)==2H,0(D AH=—571. 6 k]/mol
) 2C0, () +2H, 0()=——CH,COOH () +20, () £ AE—870. 3]/ mol

2C(s)+2H; (g) +0: (g)——=CH; COOH() AH=—488. 3 k] /mol

2. R 2C(s)+2H, (g) +0: (g)=—=CH;COOHD fYy JZ Wi $4 Jy — 488. 3 k] /mol.

E=1 h¥REmOTE 13



. 2.5 mol C(RARB) # O, hELREER CO,, HMHBDHAR?
TEREZVE H, F4HASK, FHESE 1000 k] @7
- 4.0 g |MHE O, PESRBAERL SO,, i 37 k] A&, 18 S AMREEH.
. 1.00 g CH, T4 fUsZSKH CO,, JRH 55. 6 k] #ui, 73 CH, A9,
. 2.00 g G H, SE2& PB4 BURASAKFN CO,, i 99. 6 k] #idit, 3. 00 mol C;H, SE&#REEHE
HREZORAE? REEEYRGEN CH, 1 GH,, BHSARERENRERE?
6. TVHRESHN—NTEERER:
CO(g) +H. (X g)=—=CO,(g) +H. (g

w

EH7E 25 ChY:
(1) CEB) +50.(—C0@  AH,=—111 kJ fmol

(2) Hg(g)-i-—é—Og(g)mHzO(g) NH, =342k} Al

(3) COEB)+0,(@9—C0(g)  AHs=—394kJ ol

WITH 25 CR—E 4R S KESEREMI S - EURR SRR,

7. 1 kg AMRRERAOTHEFL 32 200 k] fEME . —ARAESTE 1 km KAEEFE 170 k] £ 8. W
BEAEXFITS km, 1 EFEETEENIEHALRZ D?

8. —MAEAD 70 ke IAREDHRFNERADN 4.2X10° k], WRREFHFSE 1 km BEFE
420 k] BE, AR LIERERNERZ S /D7

9. BRI 1.0 t ETEEFFK 50 tGREREAZAGE 20 C), HTHEIZBP AN E, (1t BREE
B 2. 9% 10" k),

2. %&;ﬂ@ﬂ@mﬁ$=mi’; : X 100%)
10. TRAETAM™ 1 m® BHEENT NG S W AEE.

il el d,&'ﬂ%‘ﬁ“; iS4t
A S E Ean TR A EEN . L5 m', BEZK 50 m',
BES 0 m’, WEENIMIARE, e/ aER?

11, WA ENMAEKREFEREGMRBERAZHLERE R, KOEERIOX
10" kIgE @, MAEEEBHRAAEENTEERAN 1.0X10" kI, BASHT 7T XENEIE,
MAERTAEHZD L EREHMNEKAFESGXRERERE, TUEREBELTHXERSA
BRI . MR E .

W indfel S

ABER LR 5 m'

14




nys5 %8 H

L ¥ REABRTRAMAEEDREENEAL. RENEEZIRAKZURE |

R AR, —EERT, EURRNE. RN SN SLRERE
| B R A,
| 2. ¥R AR TR HRR R RE, HEER, EEEART, E4£FK
C BMERANGE, AAS AH ET, B4h kI/mol. HHK K AH<O, R
- AH>0.

3. TURREME N Y RN BERR SR E RN LEFER, Y HRLFETR
R PERMETRANEEILL.

(D) ExWR M BEMER, o 25 °C. 101 kPa TH#ATHE L, T A % ¥
BB A R TR A

(2) MR R BTk R4 Bk &
| () BUFFRATEAYFANALHERFTRTATFAR, REHERTUR
OB, BTUEAK. MTHEWRE. YU HERFAN, #AHRH,

4 REBT2A S/, whndh. Poa. BRHEE, £ 101 kPa i, 1 mol4
MRELBBEERRENA AT A ENRE, BZDRAREH, B0

- HkI/mol,
| 5. ERREMRUEBENLE, CLEREHFPHLOXENES N MR E,
REENEANEEGREMEREY, CNINEREAR, LHEEFRFNEER
C HATMANRE, REBRGFHRE,

| 6. EUERERN “HERAWENAR AN KANBATASHR, il
| REHRBERX,

T HARBRHEA, EREAPACEFER, TURG - RAEE KA
.

CHMsSEE 15



-t

P2 IR %73 R F

i S ———

WA

AT HRE R, BEeRORB ST, GRAHrEIE, BeR, HETES
PR TR X r A seR (esc, 3%, FIF. 8dRES) , 8LE TRk,
R T W e of RO — AR AR A RE . (HRZSEAREINARNEL 2 mARZHIAR T
RBE, K R SR EE I TEAR W A I8, os BRE IR BR{TS SR 2 A2 v il A i A Bk e e ey Sk
Z—o BERNIFEESAH RALF RNHATH O (HE3h A1) | RV ARG (ERR) AL
MBI BRIE (I YIRER 852 ™) = AR, BN R PR ERA Y. —
SIS IINE, FERRSER, IRATARIER e S R A — S (BT b 0T R
HIARE], ETRREEE B ST LT AR A, Bt SR AT 2R,



..................................................

RN - EA T, RIODEARYE. e EZEET, 81
Y M GER =0) 3 AR — AL 3R /N VC I A st ]2 D &R A Rl Bk R AR 1
AR REAIPER ™, X PACAE ROV R BE. Y AR A MINT AT JH PP [R] P 5w 4
rdZJ_JJWJmmw fUJ”'pJLLn, it 141?&' JBE) 78 {tﬂcézmﬂﬁ\fxw {1ty 3 2

ft.ﬁciri'ﬂ? Ju.i’.hlme}i {ir ﬂTIHJ PL]JUHIPMU)& 1) {b‘ﬂkq—_hk B i% & reaction rate
PIE LR ok e . |l

A
A
Kb o RV, o FORE Pl IR I s Ac R R AL RO XHED
¢ FORIH], A TRk,
RHERE— A B0, HRFSRACE R e 5, SO by i B aCEem -

mAAnB==pCH+q¢D

==

R AR Z PSR H A NZoR R (A c(B). (O Fll (D). MR EFEM IR K :

; Ac(A)  Ac(B) A((( ) ; Ac(l
ol / === P - - y U = Sy i
o(A) = (B Aj W) a (D) 7

B, (e, AMEININ N +3H, ===2NH;, JFUfiI N, (%% K 8 mol/L,
H. B9H& 3N 20 mol/Ly 5 min Ji Ny (3% 4 6 mol/Ly FEX A H No 3 A9 248 1k
Ac(N:)=2 mol/L.. BEIEGZ:4L R Ar=5 min,

W2 s TN VR B 2B 7R 1 B 3200

Ac_ 2 mol s L

v(Ng) = ————=—=0. 4 mol/(L * min)
At 2 min

i NH; (93 BB e s B9 F i %R
w(NH;)=0. 8 mol/(L. « min)

I AR P, B H, d9RETEAFHEEEFo(H,)=

O WG B Y i T AFBESE RS R ] 107~ 10 8, iiWrgs HEee s sk el il Y] 10° ~10° 4R 36t
@ WERE. B R, WS

B P EAEE 17



2. R — B K, AR E 496G K E T AP o 0 RORL ik A BAL T R R B L A,
A LARE? CMNZEHH 2% 47

Al BN 3 AR R SR E Y . PR R s Sy R A AR A I R A R P AL Y R
CEAE RN DD » it LA HE P AR A — o fhe 2 00 S A R 3 (ol B ) AR X B A i 4
BRSNS aT LUMEARI AT, AR AR AR . BIEmMHER . eI, e
Rt SHAENSE. EWEREE SR, FEARAERCR . N s iR A B AT
BT A BT AT R FH B T At € ) SRR L ) P 1 B G R A R S 1 3 7R
T hk 0 R

TR e S NECR A I . ERE T SCRRRS . R R R ER R B,
[ A i JO 12 5k 31 SE B B X T b T i B A SR B B A i — 2 A F R

L R R TR T W S RSN, SR, T

WH LR TELE, CE4WRNARE2g 8L
- — HiAg

(BEADMNEAMEE), #BLH R+ 45 w40 mL
1 mol/L f# 40 mL. 4 mol/L & & 8, H &% — & & £
10 mL Ho i it ], R RIANT X,

: B Bi 8t ] B i %
LS min (mol » " « min™")

l.mﬁl/.‘]., H, SO, %ﬂ
4 mol/L H,80; 3% it

B 2-1 PR A R o ) R

...........................................................

3R AR IE BB iR AR K F 0y ok 4L R KRB 6 R ALk A7

L BEAEREERAE KR T.
2. WFHHERE N, +3H, ==2NH;, %55 N, Hz. NH; ZHYPRRTZREHRE
K, EMNNERZHET Ztt.

S 18 BN URESRRIAETH



3. REM A, BETFTERM2LABARER, REWTRY:
AA( T B(g)—=2C(g)
RA#TE 4 s %, WEA30.5mol, BH0.4mol, C%0.2mol. Al
(1) BERY CRENEMERTZREMAERZERLAC )
(2) AREY A RENRDRRTEZEREEENAHC  );
(3) AREY BREMARDXRETZREMREREAC ).
A. 0. 025 mol AL » s) B.0.012 5 mol A1, * s)
C. 0.05 mol AL «s) D. 0.1 mol AL+ s)
4. EX ANH; +50, ==4NO+6H,0, #HREEZHHH v(NH;), 2(0), v(NO), »
(H:O)&x, NEBONXLRZEC ).

A %ﬂ(mm):v(o?) B, %ocoz):-u(H:O)
C. %U{Nm):v(HZO) D. i;—v(oe)=um0)

.\ 5. EEMART AL BREAMNC, HREEREAFIA o(A), o(B), «(OFF. EFM v(A), |
L uB). wOZABRUTER 20B) =30(A), 30(C)=20(B), WHEFTRFHC ).
| A. 2A+3B—2C B. A+3B—2C

C. 3A+B——2C D. A+B——C




b2 B2 N R 5 43 [ A BRI R A 56, R ETA R SO Nk, i=ahdi s, LU
R LR H, BT U A . B N A 2. . BEPE. R8N W e
BE. MRS, RRIICESHSM . BEEE D, WENKMTT, my R,
FBE O AR, A VKA L, 2R A R MR SR, A5, R T ik
A8 BN R TR IR AR E . (EARE R . RS a al BheFEm ) RO LA, 2R
WEHB. &0 RSB OURTE .

|‘§ﬁﬁﬂ' .......................... SR, T s e

WA LKA, £ 4 mL0.01 mol/L #§ KMnO, B, #/5H—XRE s A
2 mL 0.1 mol/L HoCO (M) %, BREMBEFENHE; 05— X REFMA
2 mL 0. 2 mol/LL H.C,O, &, TFEREE T FEE,
LBRYRETHTRE:
2KMnO; +5H,C, 0; +3H,80, ==K, SO, +2MnS0; +10C0O, 4 +8H,0

T A 0.1 mol/L H,C, O, # # 0. 2 mol/L. H,C, O, % #
S A&
¢ B (5]
45 W

SCHGFRIH . AR HoCoO, 70 i v R o S st

VEZSZINERT , AR SRAFARTRINE 38K B2 0 40 o B R N SR K 0N S g e B I
REERW/N, SRR, R, FEHAL AR R S T E A
BORE—E 0, AR NS 162 O H 5 R ARBUN RO A 4 B RO IE B, B
S BE R IE L. ROV R, WAk RIS 2 A RORERE R LA I, S
ERBPE KT .

20 HoW UERERERLETH



X TR, RN, —E BRI S
EBS BRI . W2 UE, fEA AR AL T, FRSR B,

— BRI R BUR RN, 5 B S P B 4 T \,i-
. MFURRIRSR, MAERGAERARORETE (x| K2

RIZEYIHIREE SR AR ﬁ/.l\lfs?&(i%jtﬁﬁgﬁﬁ)m_z R T
H S TR N AR BE o SN R

BT AR o) Y 23 BRARN . B R IRSR L ARECE BRI . IRBER A
B (A B AA S ni BNE HS A 728 A0  S e 3 A 3 e 1T L 22 A 3

=, REMEEEEORE

SRR oy v ek BB

BUH AT &\ 5 ml 0.1 mol/L NapyS, O %5 s 75 B kA 4 A 5 mL 0. 1 mol/L
H, SO, %7 # W8 0 i B 4L (A4 — LB A NaSO, A H,SO, Ay ik g), —4
BNAKE, B—RABENRAF, BB EGE, 25084600, 107 HIE bl i,

EHPREELETERN .

NﬂgSg();;+HzS()4 NﬂgS().; "I’_SO‘_) * +S¢ ‘+‘H3()
i 0.1 mol/L. Na,S; 0, % #& 5 mL 0.1 mol/L. Na;$;0; ##& 5 mL
AHRRRAR 0.1 mol/L H:SO, ## 5mL | 0.1 mol/L HySO, ## 5 mL
TBEE '
2 ph B ]
% i

SR AR — 2 P B

VFZLI R, HANAAEARIRINT, s Vel B B 7 s e A, AU 3 38 5 7 T 3 )
AN AT T AT LAVAAN g WA~ J5 1T — 5 Tl o T o VR 4 - 315 S P B, 7%
B4 F AP BRI s 3 — AR g 75 A7 55085 RE B 1Y) 2 R (0 RE AT 32 o Bl 2 e 0 . X
7 TR AR AR 437 A) A ARG LR s S i R [ e K

B4 4H +41- 40,
A ERER, BRRXBERUALEENHESERNXE.

21, +2H,0. #A 1 mol/L KI ##& . 0.1 mol/L H,SO; #

oV MBLEREEROER 21



o R
A mEEREE |
o o ' '

BN < o L A e Bl B,

SEBREWEZ3Fr, EHAMAEH 10mL £4 10006 H.0, B, XAKE L
AATEEG, ASTEGATRROAR. THHARRAALEA, ERTHEN
MAWMAD & MO, 5, #FMTREFEAEIE, FRAK.

B 25 AL M R R
LIRS, RAICERIE . A& FRKE R T MO, AL, &K

IR R A AR . R RN
32Hﬂh£ﬂﬁﬂﬁ f@5f
HEAGTR I N PR S R AR, PR Dy 8 A RN Y A
. R ROV TR AL REREIRD, IniAT 2-4 Fow,
HA SR I 2K AR AR TCHE AL RIS REA 8] 19 S i A v TN s

RBIFVE R RE R SIEILRERI R, BAR, A AL it
i SN AIE ACRE B> L IEAEALT RIS ROBE TR AL RE ) PR T s o

HE

RE, KB, B RARPEH SRS TEK mi?
HRE, ARG LR, ROV Ik, P24 AL S TR R

R AR L R

@ B AERTE A B 0T LA B SR B 7 IR SE A T e A R RE G




L ZEIREF AN 2 mL 5HH0; A, B HO 3+ 25 % A0. 1 mol/L
FeCl; #1 CuSO, ## %1 mL, #4, Wik H.O, MR X,

i N A ' 0.1 mol/L. FeCl, 0. 1 mol/L CuSO,

FEAARR
£ ®

2. EW LR & mA 4 mL 0.01 mol/L. KMnO, ¥ % & #f 2 mL 0.1 mol/L
H.CO, #; BHEP—TREFFmAN—H#&ETANH MnSO; B4k, 84, LERERAM
& Pt 7% B 6] .

0. 01 mol /L. KMnO:
0. 01 mol/L KMnO, D
A 0. 1 mol/L. HiG,0 0.1 mol/L. H;C, O,
' e e MnSO, B f
A5, 1 8]
£ %

3. BAXRE, EmWASmL ERNBEAF2LAEK, AEAAEYF—FTRXEF WA
1 mL2mol/ Lty HoSO, B (L ER T w#HO); AF —ZRXEFFmA 1l mL EXK, &KF.
WA, R AR., Ea AR AN EARE.

| wmmEw. ER Tk 00
RE# e Bk WAL A
s HL R
%

1 R 5 I REA LR SO ROV R AT A0 k. _
—o M TAEGERE T R Z A RN KL Z AR 4G M catalysis
BRSO PRAELAOREAL AL T LAJCHE BERE 05 AR e e Ak selectivity
PRI RS, FEBU AR Tl b AR A i A 4
8 7T T BRR AR VR A3 . (s . bR B ke, AT
FEA KL FCRBIGEA I L. i TREICAERTAT LR 42 Tolb A4 Pt o B KB 285

@ Tk, W AR 2RI IOKAEI6 .
@ RELERIY X RS PERRVE O BEFEE



B, W ELEEFRIERR S OB RO A RELL A, A7 B T IR A i R A ORI, BT LA
REALAE T A 9E — EURL S22 5 3 OLAY o B

BR T ERILR I k2 oh AT IR AT Z AT RO BB A OB R T B
RN, WO, BAE. Bl mEkY . REMTESE, B2, mRIERE AR
B, HA A REMCE A SRHR . R IR AT S i 5 50 A R P B R R e Y
G F S RE R, BUREHR LIRRSREAUIE . BI24T FRZM A ROT HE 1T,

1. £—ZABRBRAEA 1 mol H, #1 1 mol I, EBA p(Pa), HE—EBRETERZER
R He (@) +L(g)=—=2HI(g) AH<O0,

(1) EEFEBRARAE, BEPMA L mol Hy, REEFEMRG? HHEERR.

(2) FRABARARE, BEFPIMA L mol No (N, FEBMEE), RAERZEDINED? 17
HEH,

Q) RYBB/RASKERAE, GHFMA 1 mol N, (N, FEMR L), REER

et G ERme s

@) RERBASEKEEAT, BHPIMA 1 mol H; (g)F1 1 mol L (g)y REEER
wr o o 4 g AREHER

(5) REERNRNEBE, ﬁrﬁﬁ , BHE

2. NOMCOBRAERSTNEEYR, ENEZEHERN, Eﬁm%+ﬁ&ﬁﬁ
2C0+2NO==N,+2C0O,, A TEHKSTHE, RHTIRIL:
A. 16 FIREAEH B. &R C. R RNIRE
RIAAH T TR AR , R




RAIA b i F 2505, B,

BEAR A R R 2 P R Be . BRER P AN,
CaCOs 5% AgCl FLIERY LN . ST P TR S 1 s B ES 1 A T 46

iy
G T LN

AT R MO ZORE B R B IEA TR IS I R, 92, %P ARRELEAT BUE (R
FAE SR M FEIRAT I EABA AL o AR W WA 3 A8 T SR ) pr i s A A 2 PRE ) L

P MR B AT X R PR i — R LR Ty ik . RV
FEARESTJE SR b SR B s (XS T 1 Mg T i 22
) WAL A BEAR AR . o LOR B S5 MER.

HEMAE solubility =

L — EWmﬁﬁmﬁﬂmmmﬁﬁﬁﬁ
VAW I O AR Ol —SEAH G
W T 1 [T AT B S ME SEARAEAN BT 74k /I
SRS IR, AT R BB AR T (R EA By
B AR SE . XASEREN . R ERZ )G,
TR P 5T A T T W P A I 2 [l 38 [ i TR R
T Y25 At B — ELE Dby . T EL R R A R A, T
R RN 01 e P 1] A R ) B A AR g AN

FANER S FERAE TR, AR . 4
BRHA =" KRBT PR “—" 5, &
MZe A B R R IE (i) BB A 1) Ze B S B R AR 0
(D RBL. WEEE ., 45 Gd B R ARRAE .

3 e O

LTS AW, BRI 1 R A A
U ] RA 17 G I BUAK 11 N N 2 378 [ O |
WP . RS DO R A R Rk 2 A
Eﬁm%ﬂﬂﬁ%ﬂ$ww IS ORERS: I\ FIN AV 223 ]
MERA L 4.

KiE g MEExR

mﬁwxﬁ#xﬁ+@f
Ko Feas BhEkh@x
B AR, e B AR A
BEMPE, h—ERH AL
H. AT FHkER

B, FARRIHRE—A
 GemER, SeRRkE
fmﬂ&ﬁAgﬁ.ﬁW%&f

RS Ao, BAHALHE
LHRFABLET, PRMZ
ARAEHRARGBEL

WA A R A R,

AU FRARMRERER,

RECEVE S

reversible process
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ﬂﬂ%fﬂ%ﬁ(%mﬂ:ﬁppﬁ%ﬂ fr El&’t@%ﬂiﬁ?’&ﬂfﬂ’]
RE, BB FERE. XTI e R &R, s

UM FIRG. WA TSR, 1 FARS, BREMER

2P R S ATEURE], B, 1R E R
HIE. NPT, SR A R R A,
W BN Iy AR

FE—E AR, MIE 3RS 7 1) ) B0 s 28 A 45

F A 2 oA 25 5 5 00 1 s T A
FetE A, IR A R R R Kl T, RN IKE T HER® R A
BT, TR ER, RIRZY Tl | TR R
RE”, KM, R R AR, MBRRR | M MR AR
KSR TR AR, SCRRAE B — b R T
BOFEMBLGL. TR TAT BARAZE th I F AL,

L R PR RO A TR . R RITA |
FERAL TR — RONAR R o ROV A CO I . TSR 'gﬂ#.;; :ﬂ;ﬁﬁ&%;}@,{aj‘;ﬁ
[REAE, Pl

2. SKEMLAEFAPRASI . P b T4 S R R
M08 Tk (P ) (RFS RS, (ELJR PR R o 1 B 345
AR, RIEE. 050 A 4.

RAVAN, ARRE FOROEBERR. WA, o0 sfs
HATIROP AR AR, TR IGRES £ chemical equilibrium
B, WS4 R A, RO R S TR,
FIN R AR SR AT 1 A 5 4% G VA, SR o TR R
AR

R b T R 75 Al PR 1 — SR el T A AR 24— 300 5 RS B PR
BIE . WRECERE . R WS A, TR R R

................................................

B & K.Cro Oy #9377 4 o -7 8«
Cr,0% +H,0==2Cr0} +2H*
K:Cr,O; ## &, K,CrO; H# &,
REZREEMAS5mL 0.1 mol/L KoCr, O B, REZETRSIBEE, AEH#T
FERFEH M.

ﬁiﬁiﬂﬁ,ﬁ&%' "#ﬁl&.
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5 = = = 2
5 B w515 9k H, SO, 4 5~15 & 6 mol/L NaOH %3
Kg Crz ()'r % ﬁ

& A 5 mL 0. 005 mol/L FeCl; % # B384 # fm X\ 5 mL 0. 01 mol/L KSCN # i, &

MELAE, EXNMRNBRFPFETR Y.
Fe't+-3SCN~=—=Fe (SCN);
(41 6)

D) FEABAAPETHIXREY; mMEP—LREF MmN FeCly B4 8, &
AR, WERBRBERN: WA —XRE P41 mol/L KSCN B, WREAH &
Z .

(2) B LRBBXRKAE $ A% 0.01 mol/L. NaOH B # 3~5%, WEHK, £
Tx.

N s 0 i 3

FEA) W A FeCly % % i 1 mol/L KSCN 3# #
A R |

Q) 7 79 NaOH ¥ # | i# 1 NaOH %
A &

B

1. LA AAER Y, MFFHRERXTRETRE? ARA LoAT R 87492
2. MNP TR LT oK ARG R L

SRR BTN TE SORTHE O AN 0 1 TE RN T B Bl K I
0 L A e SP3BT B B Tl e e SR B S R4 v
BE, A PO TE ST RSB, TR R ORI A s ARG P

ey

...........................................................

A FT R T, oREDREHRIE R D ERDERE, B, BER ik FEAlTE
167 - T 43 5h 2
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................................................

NO, @ AEKA, AT, LEREEL,

2NO, (g)=—=N;0,(g) AH=-—56.9 kJ/mol
(#5e) (E®)

L — RN, B HLAE O R Y NO, BRAYZTER
6] BV (NO, BV WU, N, O, BOWER A, Bl
FEROK P NO, BRH #2185 46 B B I (NO., f) o B 516
Koo NoOy MOUEBER/IND o B30 I 71 86 M J8E SV 46 1) 36 1R 2
FIEEE . WA A 6 AT T B B
B B L L UE - £ [(GF: E E L T S A SR 2 %8
HPRZSAL AT LAE S O OB AR R QR . MR UERRBE 25 4 No. semsmseskok itk
FOFESR) T R AR ALY . R R AR T R A B )
RS . SR LA BT A e T R A A R o
VB AELE, PRI T B 0 S R AR R b Ry
GURC RE” R RR a0 . i, By FASS -
B N A DA 4R B BB P SR A R W TR g shife of equilibrium state
FRATHE, % TFE M0 TR 4 I P R 25 128 A e '
AT LU L0 RO B ek . ASRAT R TR P PR s 0T LA BRI - 5 ) 4 B 305
IR, W AL G B W R 50t — AR A B s L O S T 1 2
— IR . FE3R, LAR BRI TR G HRRE o ST 00K 161 25 RE S VR SR O 7
FIESE, BOHLRE A MM S R RS F R 20 I I A — AR ML
TEAL 2 Tl FUBREE R AR P A0 214 T 1 SRR R

1T AR 00 A 05 ) 5 8 T S, 3 R S R, PR s b - %
ERATIE . WAL P, MR R RSO I L TR A 1 SRR & 4L, (FLRf
FREAH . Al MO8 2 I3 - 6 25 1 B )

=, RETEES .
THEFRAIEA He #1 L BB R, R0 ey S

PR 5 4§ 4
chemical equilibrium
constant

H. (@) + L (g)=—2HI(g)

AE 457. 6 “CI, K20 AR 48490 B0V 1) A7 6 B
k.
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: ' c(H;) = ¢(ls)

H. L. HI H, Is HI
1. 197X 1072 | 6. 944X 1072 0 5.6.1':T><10"“1 5.936x10% 1.. 270X 1072 48. 37
1.228107% | 9. 964 107° 0 3.841%107311.524x107% | 1. 687)( TGt 48. 62
1. 201 X 10°¢ 3 4031077 : 0 4.’580)( 107919, 733 <1071 | 1. 486X 107* 49, 54
(0 (0] 1.520X 1072} 1.696X107° | 1. 696X 10°° | 1. 181 X 107* 48. 49
0 0 1.287X10°* .1. 433X 107% | 1. 433X 107* | 1. 000X 10" 48. 70
0 0 3. 7771072 [4.213 X107 1 4. 213107 [ 2. 934 X 107* 48. 50
255 5 BT B 48. 70

Srbr EREVEER . nTRASHUAREE . R, Yl e Bk Bk -1
I, A v B RE V2 B B v SR 2 AR LG (DR — B XA MO R R Y
AL Bl o B CRARP-E W80 . AT K FoR. B,

A(HD
C(Hg) = ((Ig)_K

PE— LG RB, X T — ) o] 0 S
mA+nB+=—=pC+qgD
B R E TR, TR
?(C) « 1 (D) _
c"(A) « "(B)
i, 7 25 CHf, H, +Cl; ==2HCIl, K=5.3X 10*; H; + Br, == 2HBr,
K=2.2x10", K{HBX, WBV-8i4R R rh A il B o 09 L R K, & 19 IE 1) B B idE £y
MIFEREERC, BINZ B AT SE 4, R IR KD Rz, SlATEe, Fi®
g/, —feHbiid, K>10° i, RN RMEATE ST . K B2 RERW, 5556
Pyl A S v B AR TE K .
(50 1Y ZEXEEE R, % H, fl L 4 0. 10 mol IS RIBESYRA 10 L FEFZ ],

K

@ AR, EHRECHIE,
@ prages s 1 st SRR SRV AR T — S 5 SO R ¢ 00
2 WA R 5% 5 Jﬁ?ﬁﬁﬁ}i%ﬂ’b}&tﬁﬁ:& X100%4
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AN, IRFEMr G, TS c(H;,) =0. 008 0 mol/L,

(1) SRIZS 1) P15 5

(2) £ FARRET, AP EEA H fl L 854 0. 20 mol, Rk Bk MR
A 2 BT

(Y (D KEEa %, PG c(Hy)=0. 008 0 mol/L, W¥E c(Hz)=0. 002 0 mol/L,
He 1 c(CHID =0. 004 0 mol/L;

H, + L= 2HI
RN AYEWAE/(mol » L71)  0.010  0.010 0
SP- it 28 4 FHE FE / (mol » L°1) 0,008 0 0.008 0 0.004 0
K—_ ¢ (HD ___ (0.004 0)°

~ c(Hy) » () (0.008 0)?
% PHEE BN 0. 25,
(2) KBEEH, ¢(H,)=0.020 mol/L, ¢(I,)=0.020 mol/L.
% H: BIEEEH LN « mol/L. W,

=0.25

Hz = I, == 2HI
e e/ (mol « L) 0. 020—a 0. 020—=2 Z=x
Rk K BT BE R A 221k

K". CREEY L EE)e

=e(Hy) + o() (0. 020—z)7 > 2

f#18 £=0.004 0
A c(Hz ) =c(1:)=0. 016 mol/L
¢(HI) =0. 008 0 mol/L.

M. c(Hp)=c(1,)=0.016 mol/L, ¢(HI)=0. 008 0 mol/L.,

(B 2) FE#AZR T, H 2.0 mol CO 5 10 mol H, O B4 #3800 °C, KEI T3
1

CO(g)+H:O(g)==CO, (g) +H: () K=1.0

3R CO ¥efb g CO. HFAERR,

[#R] iX o NiRFPRER CO #4kh CO, M Rrat, V AESGEH.

CO(g)+H,O(g)==CO, (g)+H; (g)

3o 2.0 10 0 0
R 2 g o
74 50—==x 10=x % L
- B2 v v v v
i.Z
_ ¢(COy) « (Hp) Ve )
K_(‘(C(.')') « c(H,O) 0=z 10— 1.0

|4 14
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#=(02.0—)(10—x)
=20—12x+2*

:r=-2~Q=l. 66

12
CO 4Ll CO, AL Ny «

%Xl()(}%:%%

B, COREEN COu IBEALAN 83%4.
HFRE

...........................................................

F 4] « $) 045 5] (H. Le Chatelier) F 1850 # 10 A 8 B
A THECOR, £ FEGER TR RE,
2z B ALK AW, AR T AR TFRAFINGR
FIM, MEASFR—-ABHA,

Wt BE R ARMAE S A @6, W RR GRS A RE
ZHTHEAL; &itiBEdt, ek EHiR; 20T RE
KegHFEL; KW TRALTHREA THE; LXHFTEK
B9, 1884 -, WRBREFF R T FHESH R,
£ 1925 FBARE, RBSHHBATHAHEZHT.
1936 49 A 17 B¢, ¥4 85 %,
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L A2 FERSREE—BFRETHTERESR, _ #9KS.
2. EMIRE A(g) +3B(e)=—=2C(g) E—ERETEEFEH. ZERENFEHEEHRER

- T I
EBDFANESRESFH c(A)=2.0 mol /., c(B)=2.0 mol /L. ¢(C)=1.0 mol /L, MY
K= s
S HEFHBRAEBDINESER __ RETWH BBENFXTFEBINERSF
L, EUNBARS HE, 8 WEEEHE,
4.25 CH, ERBREMNRUFEABRA.
N:(g)+3H:(g==2NH;(g) AH=-—92.4 kJ /mol
(1) ZEZBER, BL1mol N, #13 mol H, WERABRHEPR, ERANGFETHTRE, U
BREBEHNAREBRNT 92.4 k], HRER .
(2) ATHRS NH; g975F, RIIEFEREEHE?
5. —ERE T, MR Ale) +2B(@)==3C() I FFIRAH, MEIRHRNEXRE FH
HEC ).
A CERMERE CHBRNERRE
B. SArAE PEAE @ mol A, BIEF4EEL 3¢ mol C
C. ABANEETBEWL
D. BASANYRNERHTN
6. ERABRTHN—ERBESSBLERK:
xA(g) +yB(g)=—=2C(g)
FHENE A HRES 0.50 mol L, RIFREARE, BEBHNART KBIRRAOAE, BAFSE
B, ME A FSRERMEH 0.30 mol L, THIFEXHMERNRC ),

A xt+y<z B. ¥&€IERNEHH
C. B SRR D. C RSB TRE
7. NEARBUFEFENTIIRE
2X(g)+Y(g=—=2Z(g)

FNERE, MREFAERREERZC ).
A R NRERK, ERERBR/)N, FHE¥RNS B
B. 3 S EREGRE/ N, B ERERA, FEEERESEBE)
C. . ¥REELRRR/ND, FHEWBRESEHH
D. [E. #REEREEHEK, FHEERRSTEBE
8. 2.0 mol PCl; #11. 0 mol Cl; AAKRAEMNZAREDR, E—EFHTRETRARRE:
PCl; (g) +Cl, (g)=—=PCl (g)

R EMR, PCl 0. 40 mol, ZNEHEHEE 1. 0 mol PCL #10. 50 mol Cl,, ZHEEE THEAESR |




PCl (BRNRGEC ),
AL D40 mol 10,20 maol
o F 020 mod Dot w7 omols AV 040 mol
o CH—EHUREKESHREA.
COE) =+ 11 Oig)==C,(g)+H ;>
427 CRRMFHERZE S 1 NBRREFEE. —SARMAZRSAREEHRRZ 0.0l mol /1.
H—EAREEREHFHTHHRLE,

=V #4¥Fey 33



27 IR AT 95 17

AT EETIRATHE R, R dEAT 0 7 ) . PRSI PR BE 2
A2 SON R IR =AU . T = Y2 ] AN
Wy CAYIEMOE T I WA ]8T, IR RSN ) PR A PR JEE )
B AT ARG A Ve —A ) e 7 X ik R R S B A7 1
Jr el e —A- e sl 8. MR e LR T, Hnh
MIE T, AFR RS, R RNEEA RE, REXNE
T 75 AR EY A A A ﬁﬁ%ﬁuﬁﬂuﬁmﬁﬁﬂ7ﬁ
MAHE . P FRBERGEAEE R A SRERE T
K" Fieh “HF" 2R “TF” MEARMZ, ﬁ&?ﬁmk
SER R0 L 0 AR 3, Dk B R A i bR n) ISR 1 R
AR

MATHE H A i R R 256 1 . RS AS FH A
B AT LA B st 789 B Zoad PR AL R e s (R R

..................................................

P27 KB 1 A R AR R AR 2
AT 1] T A fE RO 28 69 5 )

) T i BEAR A 22 R IR A G A R 2 XAk
Shel HRHGID , IR ILFAK. B h%ikizsh%, %
E 2 K 5 VRIRAT ftitﬁrbzﬁmdl. TR, H R
BERAEN, XFENHIFRZ . B, RATAER FH R
WL BT THS I AN, BB AT R T I

IHg~—O@%44HXD

> H, (g) -+ Cle ()=—HCl(g)

03 | =

Na(s) 4+ H,O(1)=—=NaOH(aq) + % H.(g)

2Fe()+ 50, (@—Fe,04(s)

NaOH (aq) + HCl(aq)==NaCl(aq) +H,O(D

f & it 4% spontaneous
process

AH=—286 k]/mol
AH=—92 kJ/mol
AH=—184 k]/mol

AH=-—824 kJ/mol

AH=—57. 3 kJ/mol

GRS S R AR R BEBE AR, P RAT B RBEAT RG], Bhoradh e RS 2ok
FUBT RN AT A 1], CBER PR AR R4 . ERAT SR Rt AT L B T, Bl

7E 25 ‘CHl 1. 01 X 10° Pa B,

2N, O (g -0, (g) AH=+56:7 k] /mol
(NH,):CO; (8)==NH; HCO:; (s)+NH; (g) AH=+74.9 kJ /mol
IR [ K BTN B W 2 b SR LR i s 705 ke A s vy A 1 49 ) o) S AN 4
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B, KRR RES “HFT TR AKARHIR.

BERERE, B KA KR, WHER—EH
REPOREFSEY R QFRAY AR SR E
BYFMHD, FHESRIOGEAIER, KEWR2E g0
T4 F O IO AT TR A . SR IEA LUET
SR B EEDRER, SOKIIER, A1
B T 08 A ) 55— B A o B 548
T4 T LA S B BLARAT 1O A R AR . X e
MR TR RATR A, T HIESS B &M by,
0 TR R — 2 S R R A MR R T AR B &
P, AR AAREIFAE S —FiB Rk R dnqy [0 B
MK, EVEEMALET, KRH WA BRI R E
Freoli . R SHPERML, TRER “EmRE”, TURIELKEETR, L
MM, BEBURHRMZIE, PRI O SHRI N2 5L OT 5 2R
HORALHFI AL, KBEAZ L . Ry g
KI5 O RBEXMRA I WRE. 7540 M entropy
FRBOERST, LR FHEROBER, D
(RF2 ASYRTFE . G B, 75 AN AR BN, R AHISE,
XA, BRI MR, MR TSN OMERK . WEKZ . AR
BORE—FOEE AL . PR B R FTIRAL R I CRIREAD (07 TR B A0, g2 AR R
BB, (AR, AN AL B ZHETT, I —10 CROMAK IS B B4
OB, SRR, EE R [t RS RGE RLEAT 407 1ot
AL

KR AR S SN A A 0 USRS IR 1 PRI ST R
BEATHITT 1], IATRER G SRR R NI A R AL .

EEBTFREGEHNZ —RERAMK. EA R LB IR P I BF, diRadF
M 35T R TR KLY

WEEERR, B—, EedEIT mRER, HARRREA SR T IR R 1
. QERAVFAMRXHAZRIENSERMER, BUATRE L AR SR, B, FIK 3 AT UK
MR 2 KA 5 e R AT LA R R A A A % 5 ol i s T A A SR 4k A 4 R
fi. B8R, LKBEFMLERFARE AR PRMAGS, ALBROATMARER LM
8. B, KREFLETRRNT, SR RERERTAREES M. AEHELRRE
B—EERAE I BREERER, BN, RAEERERRRFHEGNESE, HLRAER

SOy SERE#ES0SEE 35



Hud A A KM RAHER, (R RAEE TSI AR THSEIITIFRI G S
R RAR—FE, #A ARMEARFSZREHSINE R, HERAEH L
S,

GREXIRBHERR IR AR, SR TIARERE. RN ACEIT
VLR H WIS A O BER TR T A BR B 5 R DA I A% A A DG A R AR, AR
FTHRAVHT LRI M ES, AT LGEE R “Blas gl B XAl — Lo B T, Kok
BRI RS T R L XA,

BHBEEL AG

AG=AH—TAS,

XABR, BET, AMALERLBALGHE, CERAREBERBERAL, £5R
EHA, iEkkAX T

% AH<0, AS>08, RHE B RiAT;

% AH>0, AS<O0 &, RER B AT

% AH>0, AS>03% AH<0, AS<O0#, RERATAXHBAAX, —RIKETH
¥k i, HBE, BELYaAE, RBEAYAGXDEMN AH, AS 6Bk {imE .

| 1. B3 LA E S AR DA T B8R E Rt 2 B R T RIS 4,
| 2. RAZIMETHIN R R TR A 17
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Bnms EBA

HREMFRNFANTH GRS ), RBERIRREREDRELDPEEAL |

FHORCEFRNEENEEALE, ¥ARLBRARANNFIMNFATERTEX.

— BRI AR o T ik
{5 B RE 8 R PR B0 B B ) R Ay A A R A R R R ko s S R AR ] P
JRRE A R BE #9R D % AE k  RRE W 3 A R R . B

_Ac
At

HE—BH mol/L &7, BHiE W ARERMLEHEA s, mins h £7,

v

L RO R AR R N A
OB e R G OB DA R R R Wkt , H R E T RO R, W,

LR N AT R PAATH Ty, RPEENERE, KE. EBAME |

(A
—MEREHTHRE, RETREY LS FARBHEG A, RER LR

I

DR WMmRE., ERRGARMMERAERERFNELCH, SENPDEES2TFEA |

BRHERK, AHAEmEREER,

AT AR TR R 2)
f—RORBE T R B I R S B R A 3k B (LT A

| AR, RESERGHARL TR -REKAY, REARTFE, RERAHTE

AR RE(REE)RETE.
T — BB R
mA-+nB+—=pC-+qgD
Yk B Ffgm, ENREPRERERE TEHHXERX,

O 2 (Bx -~

c"(A) » "(B) Fis

i KX MR PE . ¥ PHERMBENREMAE.

WERRE, WEAEYRTIHN A AGCEEE, RE. EBL), THE

MESEIRAERRENT OB, ZRELTURAGL2RLT.
5w#%kﬁﬁ%ﬁﬁﬁﬁ%iﬁ%ﬁﬁ——?ﬁﬁﬁﬁﬁﬁmﬁﬁ
BN BB M TR BE R K A R A R

BoSEgE . 37
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7t 8 i ——F 1o R A7 8 )

VAR IR B —— T A 7 i # 3

Eﬂ{ﬁkﬁﬁi—$ﬁﬁ%§%ﬁﬁﬁﬁfl\ﬁ 8 & 3
BAEBR—FEOLSWRERE AT OB

AR AFFENBHRARH.

ni]

. eI R T A% 7 1]

HEFREERFELVEE D SR BRAT “RIK F “HEF” BA “BZF" B
BAAK, HTHERBRBTHTE, RETEZHXKNBAEMBHE, LR
BERNERERAD . BRAWEN T H, RECERN B R#THT B, T -4
| RBRE, BERAANCAREEHTHN, TR ERBER.

|

i Mo S e, LGN AR SN SENSC i ¥ S —— ] Y SO T W T AR L P TR T

e T ———— e ——



o=

AR B T

28

B, BANGRAE KPR, PARS T IUSASRE . B SR A b i T i B T ROV
ME TR B, ZREPHAK, B —RATERTELERS I EAR, AR ERERE.
I_EdERIEAS “UKER" , HgEE. TLTTRI KB T BT RN AR SR PE . HhER ERT R ARG
WAL, WIETIIER. TTEER MR RARE S 5 Ha XD,

sEAh, BR, B b2 (ARSI VAE Y U T2 BN . B, A AR IR IE S R GE LA
KRR E, FICE TRV ER T A G R, R ENR T RN, ANEERM
BR. WA AR T REORIAT AR AR S5 WA S Atk e . s, FAEFREHEX
PR R C PR N  FEIRTERATS R, A A BT R B P AR R E 2 R T
B ERL

H R TR B ARSER R A, AT CRNE T I E B TR A 96, HaER BT
BRI SR A GTNE . KRR, B, AR AgCl, CaCOs SFPIERY B, AERK T
PRI, AT COT FRES B ECO M R, 5548, XS, W R EMNH 5]
RS E B4 Y CEAREYT K T R R R AR A K

FEX —R BRI PR oV B, 00T, B, Bk PR, FEERA
MEFRVAARTEREAN T B, o RV, BRI R (8] X R R R R it
HAE BN A R A .

o prm—— # F A AL ionic reaction




8. s, MAEORA. ARPAELE BT, K D I
R b M A R TR R W i )R electrolyte

TR MR AR TSP SRR . ERRRH T AR H I e R KR . IR
TH RS RR A Tk L R M RS A, AT AR BERR A Eh PR e 7

RERR Y 2K IGRE I A InER o, B MW RN, R S R 2 F iy SE R
VAT A IR TR 15— A R i B

Aol b gA A Ak 0 A b @e Ll b w=h b ocae b Ade B LY A Ll 1S pe S Y |
7R f«%‘: &R ‘?F RERNSDR,. BERARSEFESCFTHRNE; FHAZXHEAR

# pH,

1 mol/1. HCI I mol/1. CH.COOH

Eﬁﬁxwmﬂﬂ

ok iy pH

[ 3-1  HCL 7k b 20s i B 32 CH,COOH #EK e gR i i

JeRo A W], ERERAIEAER 5 16 8 S IR B ZURR R B pH ARAT 2550 s 13K T B A R A I
Hfty H s AT Y. AR W i SRR RIS MR b H (R IE R AS A I, B

40 =T KBERREFFH



HCL #l CH,COOH oy B #2 1 AR R, HCl 76 7 K ¥ W 2 30 W 35 42 i 5 0 CL
CH;COOH 7E/K %W RA i &4 ) CH,COO F H . itk HLMRREAE7K h IR #p
BTN, F AR ERAM. HZNN. B

SR B HL A TR O SRER, RS E. 5R —
M. BRI, MR, SELMAEMEREEM  REME stong electrolyte
B SRR AR — KA S R MR weak electrolyte

= Sﬁﬁﬂﬁfﬁﬂﬂ@ﬁ

55 VLAY 1K Wﬁ%ﬁ?i%%?ﬁ%ﬁ*ﬁﬁﬁﬁlA%ﬁmﬁ? WNERRR I
L

~ HY+CH,C00" —>CH,COOH
PRI SO B AT AN FO B R T
© CH:COOH ==H" 4-CH,C00™

LA R A S A PR A KRB AR, B 3-3 R R
FEPIE . 05 RN R BAT R AR fh . HURS I (o) o 555 L 90 O vl 3 080 P R Bl o K
P55 P A TG FIE 1) R DR/ N I/ 5 [ i PR 98 7 ok B S
WK G TRERMWARR K. Lid— 2 nE
(0)s PIEIERY, KB ETHRE.

BUMEST |
~\iﬁﬂmfmﬂ%
7| !
i | PHEEES A TR T RS

#| o et
HTﬁ“ﬂﬁ:
< RIS F A

1 I Mlﬁl

AREAE 33 AN —FREALFFHEE, S —ABRGEAFR A HA), — A5
BGEAFE XA BOH # & & Frid42, FERTF 9 M.
1. BhE5m ., Bamed B F4X;

41




2. RETAPHES,

HA BB R R R B FRENTL
c(H") (AT c(HA)
HA #1i% F 7k
A3 b &
5] %
BOH BB B PR ERFREMNEL
| aE c(OH™) c(BOH)
FRAFRA
B, OH
AR 0
i 5] 0 & T
FE E rE
FE I A

HiuFFaEMm, & ETHGFHTE, 2 ELBFE
¥, Jotbst, HMRAMEL 25 Carag b BEH L2 175X
1075, 4.4X10°(F—F € E) A 5.8X1071°,

77 240 BT 0. 1 mol/L. 8 Bk A o 70 3R 98 043 4F o 39 %8 9K BE Nao CO, 3K
ARAL.

ﬁﬁm—j

M -

34 HMONNEE
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Sk, BAAES Na,COy Bk R AL, 3R CO, AR, mAMBLN REE,

M B b5 R, RAETHM B AL, RE AL AP SI B 00 AR IRES, AL B
EHRK AN E R

AERREY, BBEASTFEABATES H 9 =L HM.

ST PEABARAAIALTEHE H 4 S AR BEA L THATH. Hle, =L
FE® HSHAmT 8.

F—¥w®:. HS=—H +HS
2 olHE) S (H8F ) u

K, (H,S) 1.3X107°
$—¥e®. HS=—H'|+S
__C(H—) o (S )__ 15
K,= (HS ) =7.1X10
31 BB TEBHEESEQRSC)
ELT 3 LA ECE o b, %
. K;z44><10'? HgCgO.; I K135.4X10‘_2
I’i;(,()'t i 2 }
3_:4.7X10 # (i&) Kz:d.‘inO_s-
Ki=7.1x107*% H.C.HLO, Ki=7.4x10*
H, PO, K:=6.3%10"* (;?ﬁjﬁ)' K;=1.73%107°
K:=4.2x107" Kg=4 X107

— B K, KK, RSO BB S BERG S, =S LFEIRFY
BN S, Bt S ASRME R c(H ) ZOb BB AR R aGat, @ H R4 8
Rk NP

L BEASHE TR CHER.
NH;+H,O==NH; « H;O==NH{ +OH
AT ERERS AT AR, FEOTB,
AR FAHE 5S R
FEBHTE |
2 REMETNR—HENSR, REARRTHESEFHSHENAEMAX: Hin (4
®) —H'+In" (#E), BERSUHEFNOBETIADR, B2 @,

B—1 BREMRNEE 43



| EEBAN, FERE (CH, COOH) TEBAS 732 T 0. 010 mol /L.)

|
|

"GP R AR ABR WA RN R AT A PO BEE.

- BRYBERAEMNLER);

3. HWTT A AR EIER, HiEHEMR,
(D3R B R AR RN S BN — BB B IUE R,
(DPMEFRR. SYRNBRENDBRABRAR, ARMBEALHZ TER;

(34 NaOH FIEARREHE—E, FEM OH RELAD HERM
OMBRRATERBBREO M, AR HORE b RERNR;

4. EH 25 CT, BEBRBSBAPFETARLER:
c(H") » c(CH,;COO )

=1.75X107°

c(CH;COOH)
HPNYERZEE TERAEHFHFH.

HEE TR
O HEZERFPMA—EROARE, EXPORERERETWN? HitA?
(DEMMAELRER 0.010 mol /L, FHHEBFTFRE (HHRED? GRR: BRIE |

"5, A MREE T A HEK.
(DSEIEH, 2TERUDITEE P U —PEEGET. TUMNNFHBEERMEE T

(D) AAMTALEASE, BEALAKREEDNTUATE,

=n KBEENETEN



E (g h) Y /K P O BR 1 I TR (D A, B A7 A
Ko LR, BR (ol pd) 4 i 4> LA B FIB A 4E, B4 K
AL FIEA (IR 3-5)474E, b fetA i ar i B oy HY
F1 OH ™ W2

Kt e MR Scaa R, Aok 2L HO 192 7B U4F
1, HILh i fF e b B H O fL OH - X WK JE —Ribi 55 00 i i i, B A AR 1
5355 ) P 6

B35 Ky T R

HGL . G HD H,O‘. +  OW
36 A4 TR AR
FRd E AR S
H,O==H"+0OH"
SR BRI, Y H R OH WEZ B AR H.O
e HE 2 et —

c(H™) « «(OH™) _
c(H;0) e«

PR K e @ B Gl . AE %S T 55. 6 mol HoO W A7 1X 107" mol H.ORL 8, 1
ke HO M2 mm it JLEAZE, Bt c(H.O0) nf AR 3k o] #m N .

c(H") « c(OH") =Kyg * c(H, )

O 8 Ko 558 c(CHLOYBUR —B 8, Y e RO i ) R
OK (8 BV B TTRRKRY B 7B, 124 Ko, K, 1] K &5 & -F 42 lon-product
PRSI A, o nT e ST RLR A, constant for water

ST kMRERBEANEEE 40



#£32 FEBRETKNEFREY

el 100 | 20 |25 | 40 | 50 | 0 | 100

K./107" 0.114 | 0.292 | 0.681 | 1.01 | 2.92 | 5.47 38.0 55.0

H LRAT LA, BEE R TR, K TR R, — IR T, T 2R
m, K, {Hk1.0x10°", f,

- Ky=c(H") » c(OH )=1.0x107"

=, BRMBREMES pH e

TK BB RS F T atigk . s 1 6 o S B K s T

BESRE
RETEMRGY EFH, ERFHESHRELTIEE,

l. BR RSO RAE LS MKAAE, | LS MOMERLSAH 1000 g, L+ H,O

040 R8BI BA [ e =55.6 mol, S, Ak BHIAR TN HRARE N

# 1.0X 1077 mol?
2. eI TF RN LTF, c(H ) Fo c(OH ) #9403 T ALHE W GF m 308, V)

27K LD &1 A & S AL

(HY)

cCOH )

c(H" Y#2c(OH ) | c(H )=
KA [ c(OH)

3. MEERPAER OH A7 BMERPASH H' A£7 RHERA,

WET . WA c(HOM cC(OHD B FRERL 0X107", Fl T c(HELAT L
HHW c(OH ) 2R, H EREE 53R AT A, & T E RGBS Bk
cC(HOHI(OH DA TR E

MRYUEH c(H ) >c(OH ), ¢(H")>1.0X10 "mol/L

W c(H")=c(OH )=1.0X10"" mol/L

BB c(H )<c(OH ), ¢(H")<1.0X107" mol/L

0L, e(HD A c(OH ) #P AT L FR /R R BE 15855 . B k2 R A2
pH F/REWIERMEE, #B4 pH 5 c(HY) LA AR RTE?

pH J& c(CH W%, RBI: pH=—Ig ¢(H")

46 E=® KERPHEFEE



fild, c(H")Y=1.0X10"7 mol/L My,
pH=—Ilg107"=7.0
c(H')Y=1.0X10"° mol/L 188 % X
pH=—Ilg 107°=5.0
c(H")=1.0X10"* mol/L & H & -
pH=—Ig 107°=9.0
S, PR pH=7, BRMEWEIR pH<7, LR
WpH>7, AR, T c(HDF c(OH ) HBE/INYTRER
(<1 mol/L), i pH /R FRRIRSE LE AL H] c (HT) B}
c(OH D J{fi,
A pH AT LA pH U400 &t o] LA —Fpny
pH i R ) A28 el it

/37 i pH M EFERA pH

ﬁapﬂ 5 i i
al pH £M%55 1 e

. pHHEIBZ R

TRAE 2 AT AR Ml A 7= AR 2 S o op o
B Mk . AT A 0 LR Bt 0 BT RR A
Ko B, WIAHERERA pH, TR B
RS, AR H A I R T ARG AT T L

B, AR RHASRAEA — 1 pH, DURIEIE R
PEBT ). AR A A RCOT A R R, Y pH R 2
WA IR — A~ TS S0, TR 259 R pH 0 S 4 B
WITMERTFRZ—. AT, ANV A
®, HER MR ERE pH 623k 558 1 18R
WU, FERROREUS, MR ORI K Y AL S N P
VBS80S 88 i o 5 i

=3 ; X . o o 38 RAEpH RIEASHTEGR R R
UL A o BRPEROK T BOMBR OB T e

BT kWERRRROERE 47



AT TR, PEAPRIAL PR R i) pH [ S0 (R T WA il . el A
e, DA pH SE R XS A R A5 5 20 6 W B 3543 I AT P CULIET 3-8) a5 RS
PR R A pH A —E R BOR . FERFE SR Tk AE /= p, IR pH B ) %
SRR SE R L RS R AR R . 7 T I AR VRO BT Y AR B N
A . B pH A9 2R f0R P E 2 U

R e B S S PR b R I D o )
S 55 A R A oD RS0 Ak T P A
A 3-0 FF/R ., AT AT BRI 1 VA B (B e
W HETRHOP BRI — R B AR IR . R G RO (TR 1 3.0 i e R s 0 (L R
W, FRIRCR UG L RSN, W Bk oo
LA, SRS PR REEMAS IR, B Ll ///””—
BURAULRISEANT, BRI AR LR |

W pH &84k, XFiRmR. s, TG o ok L
o b B A B RSV BB A i R ORISR
6F id]

BEXTI pH i m A K. 0 i 4 (pH="7)
B, ARZDHECO. 04 mL, 29— itk 2l 2 k2 5 i
A pH 2848 NP 3-10 FT7R) . IS8 75 77 1 g i

FEARRREMEES, BRNBRLM. BN %

A A P R R B A, R R O R U
FOR BRI ] AT B O R, T LAY ) 15 0 ek R AR
P IR AL

V(NaOH)/mL

g 3-10  ff 0.100 0 mol/L NaOH %%
il 20. 00 mL 0. 100 0 mol/L
HCL g s b g pH 21



- BEATFHNGTELE
MBI FHA—EHNBREBR, AERTHELE
£8. MESTHEREGBFERRAMME, Bk, pH
AEN, BFHT. BFAROER, LIIRBRMEN L
W, 4B EOA Hin A7) 60 % T8 F 6 LA

ﬁvﬁ]ﬁﬁ&i'ﬂ:i& }EPH ﬁﬁﬂﬂiié‘h JUAE %
Jﬂé&m-ﬁléﬁi_ﬁa‘éﬁiﬂ?:
el P T
s (pHD BE | Me
VAR 3.1—4.4 4 *
B3 5.0~80 | # i
BB | 82~100 | & | &

[BIEY 0. 103 2 mol/L HCI 7 s & HIk BERY NaOH ik, BE =
Bl ln R PUR . TS E BTl NaOH #5 ¥ i Ok I

S

S 0. 103 2 mol -. [-#HC) il NaOH 7 #
B AR/ mL & B/ mL
ol 27. 84 _ 25, 00
2 27.83 25. 00
3 27. 85 25. 00

[8Y  —uciiw & HCL SRR -2 8 -
27. 84 mL+27. 83 mL+27. 8 mL

5 =27. 84 mL
R SEA0y . BRI ER . BRI T 0 kA R o6 &R
HCI +- NaOH== NaCl <+ H,0
1 mol 1 mol
0.103 2 mol/L.X0.027 84 L. c(NaOH) X 0. 025 00 L

c(HCD XV (HCID) X n(NaOH)
V(NaOH) X »n(HCD

_0.103 2 mol » L~X0. 027 84 LX1 mol
0.025 00 LX1 mol

=0. 114 9 mol/L
B WE I NaOH a9 it ik 15 2 0. 114 9 mol/1.,

c(NaOH) =

BT AmmEREAnERE 49



EEERD SR L R i £

KB HEM

434 M pH ol Zigik 6g pH F 3 0B w2 AF TG & KA ME0P
Fo R it A2 9 pH Y BHF & ; REEFLRBARIH A PHEM.

K6 RIE

A% Ak ) € o 55T VA BR Bk P Ao il 8 AL A P O ek (SR80 69 A MR AR, R &R pH A B
A A 2tk 0 — A pH REAR (SUa%0) 6900 Ao AL R W 2%, E G E T BL Ak P Ao R A AR
ik pH 69 BALH L, Hob 8RR A S ML e pH KAWL (LE 3-10), 2t FHak
8 E P oo Tk A o1 0 B AR AS M LA % L,

SEL8 A

0.1 mol/L. £4&% HCliE#&, 0.1 mol/L 2485 NaOH 54D, akiik, R@xK.

pHit, BXBEE, MXBEE, WMTFE, B&F, BUM, KES.

ST {3 384 A B8 1 i
L. pH 3t 1
DHGHA S A5, A7k RAIR, RARE | i
LAk ML, &
2. R | >
(D Hik T o5
WEERABIG, BHH L WK ART, Tl |

AR TFrfld i £ o s d s K (R E . B
SRR A W), il E R R AN A AL — AR ARG
B a BAMEE b AR

MEFTBRABETPEXHETHN (A 311 i metmiew e s
i), MAMEE R TERBAER, Rt
3

(2) &R 7k

O#AENSE: EEABELEW, TARREFTERTRK, EHRARRBKEFT
%A,

@ MFALE : HEANEL . BB R ZAT, e R K R Al K R
W R A, MGRRIER2~3 i, Fikt: ABEE Lo 3~5 ml Fr& % K 68 K
BER, MEHEEHBET, RRANRARBEZTAER. RE, —FEMATEGENHE
ERBHDEE;, BFLTREHEIRER), FREABEE THHAREOLRART .,

@ AR Bk SR, R ERMASRXFELT, SXBLEY, HAROME

@ HCI FF WA NaOH 5 i e BE L9208 5 B UL e s i 3] 4 (oA 08T

50 H=% ABAPHEFEE



FHEFHE “0” Ak 2~3mlL &, FHFEE
BAEZAMEAREE(E 3-12 Fi®).

@ MypRbEHK EHERT TR B, A
TER, EETRBERSABE LR (R EE
FTRAHA L, LR HORUAM AR, RER
XBEFTRE PRION S ZwE 3-13 5, &
e m At T AR BB SO

@ A B ARSI T R M TR PR

At — R FHIRAK,
EXE g B

1. MAARGRGFRRE, KBMEMLAHLA,

BE T 5 F M,

- 4
‘&:‘_-
!
"

Ah
I% s s g = = TN

b ™ .i"
™ i {
21 | WEER
Qq ] i
AE e
| ¥ )
R
G

(1) AGBTRATER DI PER, #0531
AlEE AT 4

B E T, TR EERE? LA A X,

‘ﬂ:‘aé\?

(2) 8Kl A A 4 R A At R i 7
(3) 5l AR AEAN B AR A L5 P B 8 B

R kT

1) WwRBEEFTREFPAALUOAHLE, HEBRERT

e A A 4 ¥re?

(5) I & E ik Bz A 4 P AR
2. A7m ik S5 E A& pH a9 A BE0; SHF sk pH it 5 pH K 4K 8 R E) 4% &,
3. ML RERTAELHEER, it EBRBET R LRI R AN, HodTH

xEH,
LR RIERR

#3112 EEREE

B 313 Bk BRI B R
e Jy ok

1. sk s R A & HCL g & b il e NaOH & 65 7 ik . — &% (e 20. 00 ml.) 83
HCl 7 R 8 Xl 2 8 F 3.
2. M P Al R P Ak AR EZ )G, AKX ALk pH MR TH X &, i
AN 5~10 mL %, RXFeilF—k; WML S WU, BXATk pH M8 F§L), &m

— =k (TR AE RBRREENT),
AF gL Fok.

NaOH BHARE HCOL R B3 2P pH T = 4

V(NaOH) /mL | 0.00

10. 00

15. 00

18. 00

19. 00

19. 96

20, 00

20.04 | 21. 00 | 22.00 | 30. 00

i

pH

$-H kmmEASEGEEYE 51




KW ER

L FRIF4aT e M AR AR AR B, #idik, %3, REMBRXHEF B X iHE$
BB ARG BRAE; I R R e RIR kA R R AR E L k.

2. Beifitar e KBRS H, XL R 2L Pk es pH.

3. BRI IE, L NaOH ik 69 A & A &AF, ABEH& pH AU A4R, LHER
pH B NaOH &k A A& T A8 2,

4. AREAR BT £ 4 64 BRAE W 25, 4RGN A 1k AR AP BE el AR R R AR AR AE A A5 R R R
R A% i G 44 8.7

5. @H @ g, e R KAt Rk & NaOH ik P g e HCL i, B3 2 th 4%
AHH L FE?

@:

L FHBEE c(HO BN KRMAFZIAFER_ ; pH /B XA HE 5 A

. AR |
@ 0. 1mol / L HCl &% @ 0. 1mol / L. H,S0, &4k :

@ 0. 1mol / L NaOH &% @ 0.1 mol /L CH;COOH &% }

i

2. AR AKPHFENERTH_ ; GEEXPEENEMRTE__ 0 . |

3. RIBATERE, HE THIREMMEN— RIS RAAFIERNR (O,
A MAEER ERmEh B B
B W WAEEN FEE EEMEN
C. WEEER B OB EEEEN
D. WE#EN B BE WAEEN |
4. $hIRAEE. pH #BE Y HOL B % F0 CH,COOH 3%, 5 NaOH B # s s W& B |
NaOH f#IBfoH ¢ ). |
A. 1[E B. ## HCI® % C. ¥J#1 CH;COOH 3% D. iRl

5. 7£ 48 mL 0. 1 mol /L HNO; A FINA 12 mL 0. 4 mol /L KOH B, FIBHANBEAZ
¢ ",
A. BEME B. 2@ C. W\ D. thif
6. FHACGRAER pH 23, KA (OHHE ¢ ).
A.0.1 mol /L B.1X10%mol /L. C.1X107mol/L  D.1x10 " mol/L |
7. BREMG pH B 4, ZHRBMpH 25, PRARSZABM(HHZEH (. :
A1011 B.1:10 291 D12

52




8. RESHIFE, EADHELLRARST. EABGRHEERAE AOD,, A5

- BTARRS, ZEFERSHEFERANE ().

A. i B. fa%H C. B% D. %

9. MTHRAT, WEBRP-EYRK(TEFTHEA. EBOH pH, FHHEH (H).
W& | B | #n | B | RRR | SUNEE| BB | BEEH | %0R | FHN
| 10. IEAREHXREL 5 MWL A, B, C. D, E, SRAXBORSHEELIE, B
. BEMNMcHD) RRH: 6.3X107° mol/ L, 7.2X 107 mol/ L, 85X 107" mol/L, 5.6 |

10 mol /LA 2. 1 X10™® mol /L,
(1) 73X 5 AW pH, FRIEXR 33 MRHNEN G BEER HEREEMHENED

- @R,

(@) it PR ERTRLD,
() NFEERHEEDOLE, REBREIL, |
1 0 TR MBI, XYM TOTRE. B—ERROARANA S RBOLE
B, FABHE, SRIFBIIE, WRAL pH EEEPHINEA, SMA 2 mL EARSE
B AUBARL pH, FBRBEROT.

IREKAEIR /mL 0 2 4 6 8 10 12 14 | 16

BB pH 4. A 4 14 6 i 8 10 10 10

F A ERICKOBAE, PUIAREKEIR D BT, pH HALIRAHIMH4EA, HRIFdHAE |
- EE T |
(1) Bl -+ SR BB an e 7

(2) Fir AEKE pH Fl c(OH )R HIK B 17

(3) AFEZBESRME, FIASEKASYERES D




A b B9 ERBR NaCl Sb, 324 G HNONa (2B — 8, WK #l Na, CO;
NaHCO; %, NaCl #l CsH:NO,Na £ % il TR S8k, [fi Na,CO; Fl NaHCO; LA
SRR TG AU R A, RS Na,COy BRI, WIWRER, A
% @ﬁ »» kal_‘ ?

—. RERBANBEE

L ZBEENTENRTRAFRBRCTRESS. M) HREE.
2. REHW R ZGNR BN EE, FTRYZREREMD. RRFEME. BRT

RES X,

$%% | NaCl | NaCO. | NaHCO, | NH.Cl | NaSO, | CH,COONa | (NH,);S0,

maE

HEA

3. M ERERER, HAHSEWERNBEN AR, FNLBETHNAEIRER,
awskn | mmEms B ERBRL

5 Hy B A

Ok, $hmBOFAR R, SRR R, LAl AT PR A R i A AR
WY, BB LTS REN .

= RAMERFAREMNEE
USR], GRFRSRBELIA W B Pk, SRR IR IS R FR A R O R U T R
M. RATHEAR 2R, BEBOETHBR P c(HD)F c(OH ) IR KN I A4 TR
R 3 AN [R5 R R i i R c(H ) cCOH ) 25 708 2

54 ®=% XBREPHETIHE



e

HIET A A ZRRE RERPALGEFET (FEEILAKALE H) A ET o940
iﬁflﬂxibﬁ‘bt#i t’v}#r A&‘?#&.Hﬂ'ﬂ%ﬁté‘-ﬁiﬂ? %) BR AP Y R P

NaCl 2?-)‘& il NH.Cl%‘.& ' CH;COONa 2

/ &t-"H* YAe cCOH )
A%t K

; _ ERPHET
xmeensn
| ARRERAR

ML AP HT AT LAKIGE . R R R & B AR K b oK g R HY 5 OH
REA AL LSS LA A G, filn, fEsmR 5SS MR NHLCL g Wirh, NH,Cl 23 s g A NH
AMCl, HOMSSHR&EH H F OH, i NHY 5 OH™ 3] £ 545 FH A= a5 He ¢ i
NH; «H,O, H#HFRhIErR 4 NHY . CI-, H", OH . H,O 1 NH; « H,O X
M, HAOIRER PRSP XR

H;0=—=0H7+H*

e
NH{

NH; - H.O
W28, T NH 5 OH 456 s siNH, «HO, il H O () i 84 - (i it 2 14 s
WD, RPN cC(HDOBEZIE R, MRFOH PR, «(HD>c(OH ), HRER
o LRI SOV (B8 I LARAR R«




* NH{ 4H;0==NH, +H:O+H*

[FIRERE R, AR 9mm s BRE CH,COONa i, LfE R 74 CH.COO~, Na',
CH:COOH. H*, OH #1 H.O. Hfi i EaXLER.

H, O ==0H" +H

| CH,C00" + H*==CH,COOH

BN . CH.COO™ +H,O+=—=CH,;COOH-+0OH"

TR c(OH )>c(HY), 7RI,

L PR, IRARES L AR R A TR, R IIE T . BB T4 S Ak
By OH™ 2 HY A iSSs fife— Soiialsme, St «(H ) #c(OH ), ATX M
FALVEVR IR, . 7K B A RSO R P ke PR
H7KTtt PETES S

TRERBLERYE Tk, BB, B THOREES K | hydolysis of salts
WES A HY B OH ARS8 i, ik & ulimaesmm S
ARG, BRF c(H D) =c(OH ),

Lo KMALE T EBFRE, KRR E BRI, htd P e8g 5
o) “BFRELEGEE A A BIIR?

e s S R R R L L T T TR e S

i pH AR AKX FRE®, wM. H4T. DMRITERARRKIE.,

=. BwdkRHEERFNLLKREBOH

WEIE AL Riet, ATLAMB T it 1R . — RS AR B PEIR, — O 44
MR I, SR 2K A SN I & AR T phy S RB 55 /K A 2 s vl A TR (355 AR i 5%

M) 5 A LR P e K, K B P R S e K, TR c(HT )R c(OH )

Z B, RRAK AR R, DA S BRER A K D )«

H,O==H*+0OH"

ﬁ_

HAG D

56 W=W ABREEOETEE



R SRR S . K AR O AU A AR A S AR . %R A K AR R
Ko [FH, XTIRERE AL, AR AT IR . 1%k B9 K AR O

ML ARAF I8, K S IV T S0 S+ SRV 7K S e 1 PR 2R ] A5 | R 7K g 8 Y
WE . Tk,

B E
5 AR S R B H FeCl, AMEB A, T MR AR B
R

1. AREAEFRERE, FeCly ZF B R EKM? AMERMEN 47 5 H AR SR &
ey A

2. MR FHAHHFE, NREFHE K, B8 FeCl KBANERTHARL? & H
TR, SHEXREENFIR T MERFTRITRB,

FE | THRYEEE LHREMF AL R A 2
1 3h B R BE
2 B R

3. PHRAZRER, HRULWHEHRFXIK.

L BAMREGER B ABMBEG— KRR, B ERE T T LRIEN
3R K2 R MR SRR,

2. R4 RIS ATEERARBALG KRB, FIETRYKMR EAZEGE
%, HBLRHRPE YR,

TR SR, B398 B R S RSO s P S R R S s R T K i S IS 2 R B . AR
PE P H RS Sl I, PR R BN R AR R TR R A A/ N BB AR AR 2 5 D K AR AT K A%
Zf MK AR . ARAETT 2, A7 FAR 1 v i o o S AR I b AR DA T ) o
W BE R VRS Eh A K MR B . Wlhn, PSRRI WA DTG I, BT LAKE SR L 2575 ) i
SR, TR AT AC UE IR BH A KA, SRR c(OH DR, X, 7ERLH] 5K i
RIS . W FeCly KW O 10K AT INA S BEAOERAR , AR (i % .

A LEER G IR -SRI TR R LE K, WA pOHERS T K Sy, 4R
ALY B IRAORS BN, AT HIEROKR, Plinsadh, $k8h. I REWok BERAR,

=W thkwkm 57



/T LAR FHOK it S ST RAG R BB (SRR AT S N AP . SRR IR FRBEAR K, b A]
LU TN G Bl &, A TiCL il TiO, i a FRanF

TiCL + (2 +2) HOGHiD—TiO, « 2H, 0§ +4HCl

Tl g B IAKA K, RIE M, (2i#KEETES, Il TIO, «oH.O £85 518
TiO, . ZEIAY 5 Beth AT FI3E #1145 SnO, SnO,. Sn, O 4,

B RIK IR E

e R KATA HA £ 78, MOH A58, MAATHTMNARNSE, AL MAKRZ
#F XN .

MA+H,O=—HA-+MOH
-ﬁ:"f_‘ﬁ]’?”-ﬁﬂ’] ol

c(HA) « ¢(MOH)
c(MA) « ¢«(H, )

BB RP R B R KSFIER D, cC(HO)TRAFE, W K+ c(H:OB A%
&! 'ixﬂtjb Kh’ z]—:

K=

=K » __c(HA) + ¢«(MOH)
I<]) _K C( Hg ()) T (‘( M‘/X)
K, # b 3 04 K R
% MA HBBBHRE, W «(MA)=c(A™), ¢(MOH)=c(OH ),

c(H") « c(A)

CHA) =g et B %30 RN LR, FRBFHS BB EEFHX AKX
dCHT Vo glOHT) K
K,= K. E
B2, THRBBRRBMEKFTHE BHRLEFTHK, 99X FTF.
TRy
Kh'_Kb

EERBA £ RXAY, BER BB B F AN GRIE), ST A R 8 R R e A2 R
FRARK , X EFFEPIE T RATA @Y 5 ATL R

[43])

l. XBBTHFE. NaHS %% 25 mb, NaS ik 240500, 8 X 3 NaH, PO,
Wik A BRH, Na, HPO, ik 40 skt

2. B BMEEABIBLARNGARE, THE P, LTk 2R, KRB
ERABEREEHEHHLR, LR BRAZROEBELE LB FTHH LR,
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L. THEABAH, BTARREMAR ().
A. H;0+H,0=—=H;0" +0H"
B. HCO; +OH ==H,0+CO¥
C. COs+H:0=—=H,CO;
D. CO% +H; O==HCO; +OH
2. YWHEAEREERAN=ME NaX, NaY # NaZ §958%, H pH 2k 8, 9, 10, M) HX,
HY, HZ fiEM R 2SR (- ).

A.HX, HZ, HY B.HX. HY, HZ
C.HZ. HY, HX D. HY, HZ, HX
3. MOH B3R BMEAR. FREN HA BRABESE, ARPAXBTORELRE
MXARE ().,

A. c(M" ) >c(OH ) >c(A ) >>c(H)
B. c(M*)>c(A ) >>c(H" ) >e(OH )
CoctM" ) =>c(A ) >c(OH Y >e(H")
D.c(M")>c(H')>c(A™)>e(OH )
4. AT HE MgCl, BMERBRE Fe't, aTEMARENEZFETMA—FRAA, LRE, B
ERBRPMASROEER, XHEFR ( )
A.NH: « H,O B. NaOH C. Na,COs D. MgCO;
5. ZE—7LiR M MOH AR MA—TR HA B, RoREE, BEEPH., REFIAALSE
BH(A ) =c(M"), TIZE%¥IAD c(A)E c(MHERBHEE, EF—ck HA BEBER S

B, fOAN__ FIFEKIES, BhE

6. MARBEPEBMA Ba(OH), BBERBBEFUHF RN ERESH, BEMN pH

1>, <, =), BFRERAHERH ’

BB APEBMA Ba(OH), BERERB FNIFARESHN, A& pH__ 7
B>, <, =), BFREZAERH -

7. B (ZRE NaCl. Na,CO)FF| FEHAK, BIEEMNERE T ARRK L HOE
M, WAKEABASARFABEWEORE: _ , RAEHREEEMARE
IR

8. MR AT Na, CO; F1 NaHCO; &35 (9 pH 9%tk /0N, JEI%BRREA.

9. SOCl, B—HMBSHED, BRAh 77 °C. @SR 10 mL KBERIES, IvDOEME~107
SOCL, TJNRIBZIFE, RALBEEER, HFETHBRMESENSKEY, ZSETREET
FERABBBEN SO.. BERRFELM, SABHEEE, TAETHM AgNO; BH, BLA
F HNO: S8 @R H.

CBET Bak® 59




f

f
I
{

b
|

(D RBERKIMR, S SOCL, SKRELFEARR.

(2) ZEF AICL BBEABEER T K AICL, f# SOCL, 5 AlCk - 6H; 0 B &3¢, TETFE

K AICK, HBBERE. |
10. SREETFI B ShCL AR R 4B Sb, O: (SbCLEIABA = H#47. FF~=%H ShOC] |

| %

|
|
|

HERNTRTA:

2SbCl; +3H2 0 ==8b, O; +6HCI

Ko WUF| s IR B X P R EME A .
*11. B4 MgCl; « 6H,O S & 4 KiE .

MgCl, » 6H,0

Mg(OH)Cl-+HCl A +5H,0

| i MgSO, - TH,0 SRR S £ 4K, RBEEE,

s

HER ABREOBFER

S —

HTBRRE ., RAM Sh,Os, BIEREH SCL; HRBMAABAKY, REEHEEMALRE

|



A
- v st wial
15
)
4
¥

R, BRPEEB T KO EERES FTRVEENRMEZ—. #ln,
AgNOTH iR 5 NaCl B RIES . R E MR AgCl IEE

Gl A Mgt ——=RpCl |

R ABTRA R S RIS . SRR, — R

RECIA R RO RT AR5 BIIC . dissolution equiiibriﬁm .

Lo b 3-4 PRkt S A % P, M35 L E X T § & 42K P IE st a4k
B, EHBEMEN XD, Hinfrfm ¥ F7 RS IR X145 0.2 1&-19*;1&12#%15-)%#}

oy, mpdvERREEY "E" B “KE” HERE,
2. B RAEBERRBETRE, WPEFHREAAR, LALRREGETRAER
L L EHRITH R,

ﬁ 34 Rﬂmﬂﬁﬂfjﬁﬁﬁ(m )

EX | EWA/E HE X /g
Agtl | 15x10 | Ba(OHD, 3. 89
AgNO. | om0 BaSO, | 2.4X107
AgBr | 8.4x10° | CaOH |  0.168
AssO, | o W icEn, 0 b
AeS | Laxio® | Mgomy, | 9x10+
BaCl, 35.7 Fe(OH), 3107

A ICOTTE I B T BEFT VARESE %2 2 TAE IR i /. i, AgCl 20 ‘CHYLE
100 g K (LB 1. 51071 g,
JRAF AgCLIEMBEAR /s (EIFA AT AT, A AgCl DLiES A D ibiaft. Rk,

SET REEMEGBMEEG 61



A AgClUTIE I 1B 10 = oA O SR R 16 SRR R P A7
€l (aq) +Ag* (a)=—=AgCI(s)

SXFE, AT LA IRGTYE Y ROV AL R TR AT T 288 1 [ 4 CACD I i (1 () . DAL A
AV, RO AHERR AeCl R P A TR LR — i, 7EKD T4
AR, i Agt 1 CU g AeCl KRR AR B—Jii, &lhn Ag™F1 Cl- %
AgCl R B TFHKS], [ AgCl MEmHTH—UIR. E—CRET, ik
AN A R AR AR 7980 AgCl MR AI R B S, R AU B . '

| - AgCI( q)mcgg 1~ (aq) + Ag’r (aq)

OLUE . W X FPEh A I OA7 A, TROE T Ag' 5 CU RNIABESE 2 TRIR,

W e AT AT RNOLT s TLAA N B3 22 N A= SO FE i ) B B A 158 227

ANJa] AR B /K T R R BE ZE AR, 0 AgCl AIAGNO: 5 {EXERT i IS 2 e v i
JRZ IR R S B, SR AT AR BE /N T 0. 01 g BYRLR SRPROAMERS HAUMR L. X9 T Bt
B AN, 0. 01 g ZAR/NGY, DAUE— NG00 T, AH 2 BEAY BS 7 B A B R A= I
BT, WRLAKR R T D,

Tish, MERHRERAE RN, BEARSET 0, 0 AeS. R, MR HL R RAE
KPR ik AgCl TTTEAEK PROF -0 . DIWEROSLAEAE . BHF. SRRAGAUR
AOVFZ R, TEREA T T X e fifp SR A s P-4

=. RRRBMHRA

MR AR OV A LRSS T, R LU ——
MBI s AW P B R R DOTE, BRUT "&‘.Mﬁ
TERAC R IR T pxgéipi't-a‘tio;x rgac.ﬁ'qn

L. TUREIER

fE3 R4 . R T 2004 BHIF. Pk b B0 rb, R H A DT R ik
BBl R R H Y. Bilgn, Tk JROBHR b b & A TS AR R, U T K
FEMA K pH % 7~8, #[{fi Fe'" A4 i Fe(OHDs YINEMIBR 2. BRATY pH {2k il
PTEESr . LA NaoS, H,S SEEGIER], (R RE 7 Co™ | He™' 45, A BUARAER Y
WAk CuS, HeS SFULVE, HAEsrES. BREJH HM k.

@ b2 FamHE A g B AE R W A B U /AN T 1X107° mol/L s JLdERLiEE 2.
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K

—| BB & #hFeab s

¥
A T
e | s

CBA15 (AR BT R

AN AR 5 B R XA BT, AARRAERTKORBRGA E; LRA R
A BB AT 7 AR

L e REREXER T SO, RBFANBELTME? AHL?

2. PMRAA dh gk, ARIAAFIM IR AR T A AT AR o7 @0 % R 7 L E TR R A6
BTk X7 SLARA,

2. TUEHIE M

FESCER TAES 36N 208 ST S MBS YT i i (o) 6, ARSE-V AR 2 U, 3 1
AKHOERS I AR, AR RE IR R AN T RS ST -t A R T R B 1 (S ) YT
fRr B sh . BROT LUMEDISEE . B, MERE TR ey CaCO: JLYERT LIF TEhER

CaCO; (s)==Ca*" +CO%~

low

HEO; = 1,C0, —>H,04-CO; &
fE LR R, K CO, M B RLR L, i CaCO; A 7oh iy COT
BEAR W/ S A 1) T VE VA 4 BB g, HEEER R A Wt A8, CaCOs K AT A 7 5
2. JE{RLRY VT FH o VR VA A A ME VA OB AR B E AT FeS, AICOHD ;. Cu(OH), %,
B TRRZ St RESuEh i o] PR R IITE .

W3XEALE Mg(OH), MEHRET PR mE RN EAELK, RRFAELERE
B, WENFILFAL.

37 A i A £8P i Foihgm A
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. BHER 33 PHEREMILEFAZX,
2. R FHA RN, AT 33 PE AR, FRM PR E R E M
# LA,

3. MiEHFEWL
g;‘gﬁ 3_4 .............................

w4 10 # 0. 1 mol/L AgNO; E & &R E F HMm0. 1 mol/L NaCl i, EAHH
BENLEAE K. BEPFH WO Imol/LKIEM, WE, L ZHAE; B eim
0.1 mol/L#y Na,S %, WEHFTEAL.,

NaCl fz AgNO, 18] P % B R o] T 1 B A e
EHESE o % A KI5 i m Na, S % 3

¥ =R

A &

‘&&ﬂﬂi .............................

i A 1 mL 0. 1 mol/L MgCl, % & 83X 4 # 7 i 1~2 #2 mol/ L NaOH#E &, # &
B AE R, B2 0.1 mol/L FeClysii, #8., WEMIEFHL.

i MgCly 3 % # fm A G ETE S ER T
NaOH 3 # i FeCl, # %

¥y R BE

. S &

1. RBARMERGAE, MR AR,
2. BB LEBAELB PRI ERAMLOBRETBEMEDAE, 2522817
XA R T4 AS B R 20 e 0B AP DU S R B4 £ R e AR, R B R R K A AR

{E BRI SR AgCl UTHERAL R Agl DLTE, Agl X¥efbhy Ag.S UiiE; Mg(OH).
ULTEREAL  FeCOH), PLIE.

f T2 FARR U 1 v O ASRETA IRAOTITTE . o] RASERE A4 Ry 53— R e A iR
N A TR T L 2 D € 51017 3| A ey R = S I (o O S (P R T (B 7 R R 1R
BHOF %, SRR, WamER S, BREERE. HEe Xk
ok, KIEPEAN CaSO;, T5eMH Na,CO; FMALIE, {2 ¥ b ks, Bis TR

©A4 B=F AkBREFOBFEN



CaS0; (s)==80%" +Ca**
_I_
COE~

|
CaCO;(s)

FEMA Na,CO; S Z T, CaSO; WY 5 U0E L TR, A Na,CO, il Z
Ja, COi 5 Ca"" FHA R CaCO; JIVE, &V-Myim FE1T: FBHERH Ca*' iy L
CaSO; WMV A3, CaSO, BWIEM. HEIMAM Na,CO, E8. LR n]
LT, HEL KIS CaSO, Fifkh CaCO:s .

R, IR AR S TR DU i i i 8l . —Rbik, T i BE /NI DTTE
AL R VS R N UL UE A 5 LB, Bl W1 CaCO; F1 CaSO, 1Y ¥ % 1 4 5 2
L5X10%g(25 CHM 2.1 X 10 g, AgS. Agl F1 AgCl 11y ¥ @ 1 43 W& 1.3 X 107" g,
3X10 gl 1. 5X107 g; PIEIERIER, Felbla Y,

1 A SR R A B B/ N AL BN IR B &R . B, & RhEA:
WAL 2 8 Ak . RIEVE S AT A5 AR CuSO; YW . I METEE, EAI G280 N G0
(ZnS) {0 (PbS) . {H 418 b {d 22 545 Fy 4 ik (CuS) ,

=115 5 R

B, B AT — A, L AT A TR
2, H5AH K, T T oSBT
M, A, (s)==mM"" (aq) +nA" (aq)
B ks B ARIINFHH 4, ERR B FHE A
Ko=c"(M™) » ¢"(A")

% ¥ & saliibilicy product

8] 4o
AgCl(s)==Cl" (aq) +Ag" (aq)
m=1, n=1, B.: K,=c(Ag") « c(C]")
35 LHEREBAMBERQCS O

15 X, B ER X BER
AgCl 1.8X10°1 CuS 6.3% 10~
Ag: S0, 1L4x10% | Cu(OH), 2.2X107%
Ag:S 8. 33 107% Fe(OH): 8.0%10~%
BaSO, 1. 1X10°% Fe(OH), £.0X107%
CaCO: 2.8x107* MgCO, 6. 8% 107"
CaSO, 9. 110" Mg(OH), 18X 10!
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A—EBmET, KoR—AF&, HFAZERFH, WARESER, @R EERY
Bt P A A BT REFORR B TR Q TR, TS MRS o MRS &
T IS E AR KIE

Q>K,, . wEikidtofe, AR, A E2EEAA, KB QF6;

Q. =K., Ekif, RXHEMBRLTFHRE;

Q<K ERkAIMA, LR B, AT TRECHRE, RELRREMRLE
o Rk

[43]]

1. @24 0.1 mol/L AgNO, &7k 69355 Pilim0. 1 mol/L #9 NaCl &%, EXRAHEGE
T AR A, B PRAER, EiBmAF Na,SER, HELRER? 2FTAM
Na; SO A4 Na,S? 40 R b6 AgNO; ik P NaS iR 2K LA, 6 LB R P
A NaCl, Hrol L4ed7? XBEHERE.

2. ) CuSO, « 5HLO MR P44 Ze it Feot, LR, AT hk Fet, v
ANV & HO,, #®F"" fALh Fe'', REBFMY EMEFR pH=4, TRAXHBIHE
I i RAR K B4R G B 69, KRR A,

3. MK RN BIRIEHLG X EZ,

RS G e AL R

20 #4250 R, BATRFFALLRACH A FLIEMEE X Eeh1EM. 1955 F, SR
B (SFD 8 Fla, R, — RS (Na, PO, ) KA T RAC B4, Aba R L5 65
KPR EZEAG—FHRALY. LAREATEHG S ESRLHEFRLaPRLRE, &
FNE@AYD . SRBGOREFORAARFE, MAZLRAHGSSEENERL AN,

Wtk T Ry 0 o B A R A AR R OO AT AU F i AR A S g
(RIBEAEB[Cas (PO OHIEME AN, W T @b F EROHA—FBHBE— &R (X AH
BE), K ALATAURR G 4F K BT SR T kR Bk, PR OR) SR B

Ca- (PO OH+-4H —=5Ca"" +3HPO! +H,O
Aok %%#ﬁtﬁ%ﬁ#%%&#@a%ﬁﬁiixﬁﬁ%miﬁiﬁﬁz
Cas (PO OH A F~—Cay (PO F+HOH
ERAFLELEMEBLERE LR ERAMOZ R, LAY TREF AR T AR
B AMEERABMZEER. w5, RETERMN Rl R, SRT T2k
WG AR, RANG T R
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\

L AXFHAREN AeCl RAZIZERFHASE, HFREZIEPERENFHE
AERGBAR, EAFIASTR.

2. FHERERMAR - ).
A. EYMRABRIEAER, WZHRETBTK
B. REFREYRBRHES O
C. B TBRBROVARITFEN
D. REFHARETEREZBEFERRPHREL 0
3. LI MnO; AREHEH MnClL BRFERE Cut . PH' | C&HS&BE T, ldFmng
BERBERMA MnS, TEXEEBREFEARKYIE, 2EREEEE MnSEXNHRE, B
KR, G&, THRAHH MnCl,
R\ EARARBESL, TR MS RANBEEMER ().
A. RN
B. AMRE S CuS, PbS, CdS %4
C. BREAT CuS. PbS, CdS
D. SA#RE/NTF CuS, PbS, CdS
4. RIBR 34 Hoh, ¥ AgCl 5 AgBr UIEFIBREHEIREBE, BMARERANOGEE,
REMREA ().
A. RE AgBr B4R
B. 4 AgC! 1 AgBr RENRREE
C. AgCliiE> T AgBr ie
D. AgClifiE% T AgBr i
5 BF A EEBHRERTE TIIERX.
(1) FeS ETFK, BB THERT,;
(2) CaCO; B THHR, DB TEHBT, g
(3) 4r5| AZRFRAIZRIBAH 0. 010 mol / L FREE i % BaSO, 38, MK BaSO,
REBATHRBHBRERORLE.

6. FIERATHAE “BAVPHRBENLERE", BETH0R-:
(1) BESFEEENTEBRREMNSEABETXNERR




—. KT
1. B, BRI KA.

2. KEMGHE B,
(1) ZMAFHHEEFEABERP, c(H) « c(OH ) RH KK, EET.
Ky=c(H") *+ c(OH )=___
(2) HEBAMBRBES c(H)DE c(OH WX %,
W B R At c(HHE «(OH Yy £ £ pH
m
il 3

B

3. BY¥¥H
(1) HBFREG & &ETH

BTRE RAETHEAEH B8y AR Tk A
B, A 2 R, 5 AR TR K

EA R
2 AN

R
K

() BHEEARERNTERE
YHEE YHikR | MERR

Br AR

= B REFHRKFRA
¥R ok Y 8

Y 4
R4 K
ARk (BEM)

= N

b -3

68 W=® KEAPHEFEE
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Bt bk K &)

RN E@AnEer e S HA R RER T DAH AR, 1 Bt s a2 e i <y 4 g . fkoF
At -5 P BB S P2 UV AT DA ELRERG B , 6o BB FRRB AR LR e M i A 1 — S i 3 B8, BB
AIEERE, X AER R AR E R E R (ARSI it i i 2= 5 RAR —Bl) . SFFRAFRES
FUREAH EL Ay e B R AR, i Ay

ME =Y S RH X AR K, BRIV ER (ZHRE) nTAS ARE.: MERRMR
B2 (RS Rt rp, B E LR, MAMIRERER) AEB M A LR RN (RAEERRFmS,
HSMR AR BERHED)) . AR 408, e, A RESUIER AR, R Tk
WL, WM, BEL, HEAe. RMEESE, PRSI REAER A, '

@4 4 electrochemistry



SRR IR B R AR S R ) 2 e G B . {ELR A 3 R 1 S AR SR s 1 P O F R E
AR, Flhn, B RAECSO B R . TG4 W o R—

PR e, RO AR, R ET J& ¥, 7L primary battery
Zn+CuS0)y ===ZnS0, +Cu

SRR WIE

Zn+Cu*r=—Zn*" +Cu

TEMER R Zn R F S TERBD 5 2%
fbBy Cu®', BAAEER Zn™ . BEAVEWG M Cu' ERE R B
A, ORI CuCHI X T RiME. PrRAR pin, A4
Bk, AR BHL .

Q0SB AT 14U S A BN R s S R T 4 A A [) Bk 77
PR Y 7 AR . AT LARAS L

................................ B U Bt

is

RELEAGLBAF, AP rwe@dRannEsf0, MEASHF N ZnSO, AR E
AEA W CuSO, BREHERR, REREHRFRFRASEESE, FAFHRBER MR
*, WEEH LA EE, WBEWR, XHFHLHALEE?

Ml IR R, A7 RS AE e B i AR 5T R . BT vl i e i . ol b, 3X
PMEEFE— RS, THRRMNEREE, 1F ZnSO, BEiih, BREWEM, B Zn 814
b, BERTFR BT, IR 2o EATSK .

In—2¢"

Zn*"

MR EROICH AL 7. 20 SER WL A Hos CuSO, ik iy Cu®™ MW B4 51
¥ BIEACH &R IR Ak

Cu*t +2¢ ==Cu

R bl NHe A AU KO R i .
@ (1 PAEBHCE ST T S AR B TR b BT R F R, Hax . ISR AR AR,
6 A 0 s ) R 6 R

#£-7 HRaw 71



W CA N, R R RN R .
In+Cu?t——=Zn?* +Cu

R A B A EATRY , X ARR L A J F ol A D e . B R, BN IEAR .

AR BEE T AE T, N B B R BUE RN, ARG IR B2, s
HL LA A

AT b AR T WO R T, AR RO M BB BN R I W — Al . B R
B, BT Zn iR LB TR 2o HEAEW,  ZoSO, WA Zo® i £ [
i Co®* RAFHLF RN & B DETEW H b, il CuSO, # WP SOF A% 4 Jin i 45 2 e
X BRI R ST AR W e, R A R R . A RN AR,
BT ST, EhAF I CL 281 ZnSO, W, KT B 1 CuSO, ¥, {8 ZnSO, %
R CuSO, #F R FER ik, SR R NS LAARSEEAT . DT (6 I ol st AN BBy o =24
HL I

M RSO DU Y, D5 i e 2 . FEERER R b, PR A WA
TR oz (R | BTN a2 BATU'A i LG Y (G ol L1 BT B g 5 e 3 v O

R IR A SR, AT LA A S AR T B B A R B . e S J e,
i AR R P BT S sk, Dl AhH BREEOIE L 5 AR M ROGR W T AE M IEAR
ERM SN B8 20 FED i DI, AR L B W . DR IB B B R 1
SE WIS B MIE R P L . e, St BRYHE Fal At AR e, Rl R T
T A9 A P AR R TG B Bt . D Yt L FLRB AR T o IR T AL b 1 S5 8 0 Y A
k7.

Jr e T2 L IR A A . SR IR SO I BRI (b2 B, b s A RE R TR .
MRyE S, BT TR E LR, BAEA ., A mEmER S
B TR

i 3 15 7

AAE &R &I, #ERELUFHTER,
®fr: TURANBHEHERFARSER N, DK, BE, REK & XR8E
ﬁﬁo
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&

. REtR—F__ EREHP RERNERBELEE B
B BRERMEERR LR y B %.
2. BIRFIRRERR. RAERBAFIIT— RSB, XTMRELHHHE
HERRERXR 000 S EHRRE. 0000, ERRERXE
3. #a, b, c, dMREEFHRBAER H.SO, P, ASLEFHMAE, TRUAMNEMHRBIM,
Fa, bHEE, a B oo dIFE, c AW a. cBE, c HIER; b, dAHE, bHER, W
XS RAEDUEHEBORFE .
4. SHEREM L BRA, HETC ).
A. B8 Zn g, BHEF#E Cuil
B. BE CutR, BEFBE Znk
C. FIEB &6 Zn B
D. FPEE F&#HE Cu il
5 THEEHPRTREEREMEC ).,
A ZARSHEBRARALEEMERERE
B. B RE AR, DHAKEIEKBEL
C. ARMNSKLELKEM, RAFRERSRIPE
D. S#5MMS TN, MADE CuSO, i o] {8 R ANtk
6. RETRAMRTNEMERR R IT— PN RB.
Zn(s)+Fe** (aq)===Zn"* (aq) +Fe(s)
() KETXMEANES, BB BNREGE;
(2) EBASR M A ERFN AR,
(3) TSN EREPBTFRYRE;
(4) EHBIERBERNBBRLE.




AEFEFRFEI P, AR EEE? hioil b -

B4 Al 2 A o7 % &
chemical power source

L2 bR S AE AL O RER 2 L, B —ol
. IRERERR B A T L RS, — W I NS PR
CRA AR SRR 50D TR AE 3 — PR, AN RE (]
T o —UCHL A A i A W AR . AN, d AT
Hih. @0, YEaeraRr . SRR R e AR R T
. T YCHL I SRR S L Rl R L, RS T DA RS
EE Y FORTG FAE . X SR DLW (] .

A AR E B R A s, fln,
Pl HUAEL. Bl ]E. DRESHREAmMm. avg? W5 MM,
R A Z A, B, ERRERFERMCREE, MR ETEE, LU RS RIE AR AR
/I AR R i L it S . (RO, B FYEY . JF T fE R REREE R TAE.

F & i, dry cell _
% s storage cell

B 4-2  w il I &

FIOT—Fp b A D0 9 U I S AR B, 32 S R i S B SR A AR BT
it HURERY 22 LERERE, B0 (W« h)/kg, (W e /L], s fi R D38 m K/ (L
R, HALREW/ kg, W/L) DA s ) o] ff A7 B () I A, BRAFIRNTOLOL, e, (A8
ZNIUE i SRR 2 AN IE: S/ NI 775 1 BN SR L bl A R U

74 Sm%E SR



— . — R -

AT KM FR S . RO B T sk, A BSR4
A BRI, BRI B A A

T R LAY TR Zn. AR MnO,, WRBER KOH, Huby R T .

ibe: Zn+20H —2¢ =——=7Zn(OH),

1M 2MnO, +2H, 04 2¢ =—=2MnO(OH) +20H

' (AU

B : Zn+2Mn0, +2H, O =——2MnO(OH) +Zn(OH),
SR A B QPR 43 TR |

TP P P M L A R R PERE ST E 0 L RB RN AT
BEAPIE AT R . S TR A GOl R
ROFHE IR = . ‘




'ﬁ%@ﬁmmmsﬁﬁwﬁammgﬂﬁﬁgﬁﬁaf'

e i | zeaxem | TEAHA
- - _ e 20 )
| WeW/kg | OWeRL o Wit Tels

bgr il g 800 St i e

L5 84 210° —20~-+70 3
Le w0 iRl L sl
L5 77 190 = 10‘~+5‘0 1~2

e, %&;wﬁm e g

ﬁ%%ﬁﬁr@%ﬂ?ﬁwm_v{rﬁﬂﬂ. © B PR R AR 2E
THEP L, IEARR A PbO,, kiR A Pb
(pE4-5) . HLffE H. SO, .

TR A RS e . (0. ZenfE. M
AR, Frilfede ™. AEP R TZ, flin, 2E5%E
FPrrJL AT RN ET R, A LAY Bl SR U RE LG, K
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