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AVAL

A R O A o O FR R AR AB R LIS
Blan, SORRRAGE . IR-S A AN SF O A, R
TR N . WAL, A0 T E BB A IR A 1 N 55
SRR, TR . s O A PR I
W AEAETE . A= ARk it s BAA T Z R (CanlE
1-1)o 2, FELFRA A, AT ik 1o %
i A PR ST ) PR W 7

] 1T i
e 8TV

P 1-1 2B S SR aY P
W48 —xﬁﬁﬂ @E

1. 53R H e
g TERFIE SN, T E AR R AR, T 1 AR 5T
FhR 5 NaOH Il Y LR Rl , X A — 2L i3t BA
mE -2, WATRRE bR R2 . NaOH % i I
RAEMRMEEE—TRAER, BRER (XHRRERS);
S5k R A B s B A, QS Y A RS R 2 A
2 EBMEEE . I S48 R AN [R) T 7E AR R 5 A5
Z ) A2 e Bl A i O B 4
TESERANE T Y, Ak BN A 2 i) FREE e il ol M FR 555

12 (KR SRR

% system WL, BRI SR A, R R
4L surroundings VFZ RBAATT LI i A B . B, R
B e efmacaan NaOH ¥ #S B7 Y 1 B h 2o th vk, SBUR R S3R5E2

6] IR BE ;= A 22 5 o ARSI G, ANSRIRET Y B 30 AL
e, SN O B A 2 (AR AR O TR BE T s, X AT LA

D AR, IR IR R IR E DR S0 NP RATREE BN PR R %

4 W AR
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ARG A5 A A 2 B9 T RE R AL FIAT SR B VR SRR TR
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o e B R Ky )

[ {2Ha)R% ] :
FE WP A B 6 R, RZ ] SR IR def AR IR B AR
W7 A TIRSNE A, BRI 56,7

[ SEIEME ] @
WRBTAYR, AMHERN (LB13) MELHKRS W] OB,

NaOH % & B AL 8] J& 0 18 \

(1) BB eyl % mﬁ\“ -
A& HEIR50 mL 0.50 mol/L 28, HAHE, BIAE %Wﬁa&j

D RAteI AR, EEKE, BARET, ML RERGEBE 4

L (HBAATA). AAdedgitrhts, BF4M.

: @A % —A~% 1 F550 mL 0.55 mol/L NaOH &2 ", M :
B R NaOH ik 0938 8 (BCBHATR)., MAdem AT a, # |
F4H. :

(2) B RJGRARBREMNE, :
SARE, FH P NaOH B R BN T A AT, 204 LA, AR
Fit, MBHBO®IH, LR RETL, BRHBECHELLERRGRE (1),
ARS8, BTE. 5
(3) EHZ EEFHK (1) 25 % (2) Ak,
[ $iEaLEE ) :
(1) B8R 8 & fo NaOHZE ik B 09 -F R AR B AT R 9B E (1), 3HIF
BAEE (1-1,), HHBEANT A, :

13 SRR

RBL 4 4 i B /°C REMAERNEE | KREBEKRGERE i %

#% | NaOH % i LI 1,/°C (L—1) I°C
1
2
3

s
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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(2) BRZ KM B A3 £ 6T M AR A o SR 35

(3) HIBIRE £ Ao B A S SR B 2. E

AT IR, TR A ER R SRR T WARE S Kehde

TS S R O :
: (150 mL 0.50 mol/L # 8 &5 Ji % m,=50 g, 50 mL 0.55 mol/L NaOH /& & #9 /i &
m,=50 g :
QR AR A =418 J(g - °C), 50 mL 0.50 mol/L %A %5 50 mL |
. 0.55 mol/L NaOH %7 4. & ' o St B A st 8 248 4 5
: (mitm,) « = (L)

34 % 1 mol H,0 Bk t: 85 % %

[ [BREFDTHE )

R BN R R 6 A R 27

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

FARTZIOMAS, 7E25 CHI101 kPa F, SRERIHATR 5
SR TR T A TR e A R R S W A B 1 mol HL,O ), it 57.3 kJ
R

2. RN E ISR

Te24 R A A2 Fe A OB T 3 S R Rk 27 I v i
JGRRIINEE (FF5 B U) kAT, NEERERNY)
R A& AP RE B S, SZIREE . SR AN i) R AR B AE

AT
FERL2A T A P ac iR b, Ab2e Ol R TE S IR AR
R HATH . N TR EESA TN, B2z EgIA

T 1T5NEAXYEE—8 (5 8H), TR E
W, ESFESM F#fTe e s n (kg i, X SO
AWM ARE, PR BE—BAHE ), H W HRE
FRMBIED, HAS AHER, AHKE H L2
kJ/mol ( HkJ + mol™ )™,

@ g, AH AR H kI/mol B, 7R 1 mol R AYAR2E .

6 BB ALERBAAEUN

(Y AL f|w A = A% HH I ZA F52 KU AN2E B A Ah FH
A |/ S IS W) |5 N6 ) /INETIXTAZI NS 771301



A A Arrh 2

WRYEHLE, YR RECAE S W, AH R TUE,
Bl AH< 0, 4R RMET HASIE A, AHRIEM, B
AH>0, & 1-4 s,

i, 7E25 CH1101 kPa , 1 mol H, 5 1 mol Cl, /X
I A2 % 2 mol HCLA i i 184.6 kI (FAEE,  DUZ S A 2 i
T

A H=-184.6 kJ/mol

1E25 CHN1101 kPa F, 1 mol CCUn 49, C
fef158 ) 51 mol H,O(g) /)i, 4 h% 1 mol CO 11 mol H,,
T W 131.5 kI G, DU ) e I A8 A

A H=+131.5 kJ/mol

i, FATLLH, 5 CL R A HCL 1], MG A
JE AT I8 R BRI S R

7£25 CHI1101 kPa ', 1 mol H, " At fk 27 4 by 24 i)
S 436 kT HUfERE, 1 mol CL, H A% Ak 275t by 24 it 5 S
W 243 kI BERE, 11 2 mol HCI H i1k 24 BRI 1 i 22 R ik
431 kJ/mol x 2 mol = 862 kJ FYHEL, L&l 1-5 7.

- ~, TR . -
=) N8 uth
436 kJ/mol
fieht + -+
0@
243 kJ/mol
o Hlt il
HETT 1 i
Il hi
431 kJ/mol I I 431 kJ/mol
figfit HELE

& 1-5 Hy(g) + Cly(g) = 2HCl(g) Y At 8 (b 75 1A

1 mol H, 5 1 mol Cl, 52 )vi 4= A% 2 mol HCIF Y 2 i 4, )iy
FTH W 7 1 a2 88 iU Fr B i S RE it (862 kT )

‘rl% {H}ﬂ.

% (H)T

630 B S e S PR IV R 1 U R i S
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55 R W) 47 - 1) Ak 27 ek iy SR B T I A 1) L BE i (436 K+
243 kI =679 kJ ) fyz=, BPHCH 183 kIR, %ﬁ’ﬂ% Ik}

75 R 5 SC 50 M 45 0% SN ) O A (A H=—184.6 kJ/mol )
R4%ZE (— B SERBAE R R RN ). Lk,
b5 S W R FNTE RIS Y RE 28 A A Ak 5 SO vh g i 22 A Y

—. RUEREN

b2 2 B — R A N, B4, FRATRLZ AT Fm
b2z mmrwmwvﬁ@uHJﬂnrﬁéﬁHmﬁ%
AT .

TR

Bl T R T AL R R AL, A
b R

2HCI

H,(g) + Cl,(g) = 2HCI(g) A H=—184.6 kJ/mol

RIECNZRBH T 1 mol A H, 5 1 mol A Cl, W

Ay, 2 5 78 & ftﬁszzmni (A HCLEF, 7 184.6 kI y#LEE . X Fl 3% B
thermochemical equation B ;B B i sl W W g i i) ke R, Rk =
B,

PR, 7E25 CHF1101 kPa I, 1 mol K& H, 5 0.5 mol
KBO, AR 1 mol KAH,OF, JiltH 241.8 kJ [ ;
1 mol XA H, 5 0.5 mol K24 0, LW A i 1 mol i 45 H,O i,
B 285.8 kI i #iE .  E R BEAS e  #k A #R AT DA
vapil E-N (I

H,(q) + ;_og(g) — H,0(q) AH=-241.8 kJ/mol

H,(q) + log(g) —H,0() A H=-285.8 kJ/mol

EAf 55 P RO T A P FIRk e 5 S B B
B BEMMe A S FILA.

8  H—i  kER AL



A A Arrh 2

1. 5 v B s N B B ek BE I e ok o PR kg s o B ) ek B
MERAR, H AHBAFE. {HEHG A,
#BAE 25 CCHN 101 kPa sy &, PRIl AN

2. W SO P AR L ) R GRS . T o 1 B Y
RERSAFER, SN EANGE. BB AR. 6l
m, vKisfeKe, FEWRIHRE; KEEHKES
B, o ZEieig (E1-6). Wik, H,5 0,
A2 1% 1 mol H,0(1) 542 1 1 mol H,O(g) if ikt H i #hu it i
ANE] Y -

1 gk

P16 KEPREARESZE LT HIAA 22 7R

3. b2 U R &Y B AT A2 Bn] DL %
5, iR a%.
il an .

H.(g) + Cl,(g) = 2HCI(g) A H=-184.6 kdJ/mol @D
1—"'2(9) +1ECI2(g) = HCIl(g) AH=-92.3kJ/mol 2

WX, RO AH MO PR, Hik, 5K
fb2F st ﬁH%ﬁA'—?’Hﬁ%ﬁEﬁ——*ﬁF -
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AHRIEERIF “mol™” BIE X

F—AMER A : aA+bB = cC+dD,
AHW 32 fid “mol™” AR “HEER
A”, AR “FERB(HC, D), WM&
g “GERRER,

Bltp, TR
H,(g) + Cl,(g)=2HCl(g) A H=—184.6 kJ/mol

1 mol H,(g) 5 1 mol Cly(g) X I 4 &
2mol HCl(g) k= “HERR ", “& FER

B R" 7%k 184.6 kI By #h & .
i At BB
5 Hy(g) + % Cl(g)=HCl(g) AH=-92.3kJ/mol
1 0.5 mol Hy(g) 5§ 0.5 mol Cly(g) & ki
Ak 1 mol HCl(g) k7~ “BERRMN", “&
FE/RREBL” B 923kIH#HE,
XA AHL R G F TR —— 2t 5
R H .

HF R, R SR, T, 15
R TR SR R
7 101 kPafd, 1 mol Zi#y i 5e & Mhbe 48 & 7=ty

B e 4 heat of combustion

If A g e, IEOZ Y B BRI, L7 J& kJ/mol.

PR Jpe ARG A FH s PG i SE IR A5, B an,  SE eI A5 TE
25 CH1101 kPal}, 1 mol H, 5¢ &R be: iUk Sk, HlCH
285.8 kI U, X HLE H, AR EIN

H.(g) + ;—Oz(g)=

. A
JafFBIRAEAR . AN
3%#5": ) 2By R e

AUNE .

C(s) + O:(9)

H,O(l) A H=-285.8 kJ/mol

RIRRERS MR EZERA R KT

TR AR Z —F 6t
EATTRBE AL = R i) 3R

—CO,(g) A H=-393.5 kJ/mol

@© TR PRI T E R CON(g), ZULEAE NH0(), HLEA N SO(g), HILELENN(2)%.



ARAShxrA R

Cth(l) + 220,(g)=BCO4(g) + SH,0()

A H=-5 518 kd/mol

CH4(Q) - 202(g)=002(g) + 2H,0(l)

A H=-890.3 kJ/mol

FE25 CHI101 kPalf, FEeed) i kb th 2 DL % 1 .

e —
SERYFAEE

WHRERN, fOFSKAEEH. Hh
fe%, Lk, AMBANEHRETEEN 4
32 3 #.

i AR R BN EEY . — R
KA GE A B9 e B R E B 10%~20%. 3%
AEEFH AR BTZH HEAERETEXX
AR RE R E R, MAEERANEN RS
BEKMBEN, EREHREHBRAEH, X
FERTBR R A& BALR R, 4R —FMHMAK, F
e A HEE, HENKESINEE, A, &
fis 8 [ CHy(CH,),COOH | 2 —f AR EKMHEH
AR, ety 2R 0.
CH,(CH,),,COOH(s)+230,(2)=16CO,(g)+16H,0()

A H=—-9 977 kJ/mol

=]

RERERAEAKRANR NI FRK
PEZR, BEEARMGREY, £ RO KL
RERAE LRRMNZE2MEE, AKEP
FENRERER B KA EDBYHI RN,

ABRAW LR LFREE®R, &
HEEEEERNRRMEREREZE F,
El, ABRBERFERBAN—EENER. F
EERFLBENEAFRBENRAENR
25~30g; M, AENFZEM (A X,
MEE) PHESBEBAN—H2 . XHEHL
Fis By % B 3k 2| 4 K 50~60 g B, HE 45 % B A
RNFE, S48, WREANLENFRH, 5
AR EFHN,
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i 555 SEikk

T REK AT HER T

[ #H=E ]

KA AR EMATEEZFHAREA ZWMF, BdEFTR, THRRITRHEFNGK
BHRE. ARE#ES, RIKATEEARNNKEMNARH2HTNREER, KeFERNF
e ER M EENE,

[ #H5S1ESS ]

(1) T SR 18 e ] 09 AR ¥

(2) TAREHMT RO KR A RE | KT R
(3) TAEKATEHA R &S

[ ER5ie ]
(1) AR, RBEHLRT?
(2) #EFRME, H5HFR#.

12 -5 ALz A8

(NEDNNFEIEH, REFATRT 7 A H



A A Arrh 2

1. s, 5T AR s
(1)1 mol Cu(s) Hifi it Ox(g) R CuO(s), i 157.3 kI YRR EL
(2)1 mol C,H,(g) Hifi it O,(g) KW 1, COL(g) FTH,O(1), HTH: 1411.0 KTkt
(3) 1 mol C(s) 5 fif H,O(g) KW A= i CO(g) FTH(g), Ml 131.5 kI i
2. BV
(1)1 mol Ny(g) "P iyl Rt WAL ity ZEm i 946 kI I RE L
(2) 1 mol O,(g) Ak Fl Wr 2 iy 75 2 498 kI Y fighit
(13) 1 mol NO(g) AL FE iU BRI 632 K AV fiB i .
i 5 HiNy(g) 5 Ox(g) Ui A= i NO(g) ik i fe X,
3. 1% i Hay(g) 7F 1 mol Oy(g) Poe ke, A2 mol H,O(), 7t 571.6 kI AUHEL . 355 H s Hy BRBE T
Aoy iy T .
4. FH UL, TFHIFA IR AHAR, XSRS IER? MfAr
2CO(g) + O(g)=2C0,(g)
CO(g) + Os()—=CO4(e)
5. AR SR AR, APARTE, SHEA T B AARN E 2B
(1) M Al AR —Fh B L (el
(2) TARAERN SR | At be i iidis, THTAHR L S e, LBEAE25 CHT101 kPalt e 4R
e R, R A E M RB IR A
(3) Al vokl, T BEER R b T SR HOARHEST, LB RER I A AT
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{b2¢ B i A
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FERRETRGOR TR b, R BE T AR RN
42 5% W] L S 00 I , (R B T R T
PHEER . I, X F A2

C(s) + 3-04(9)=CO(g

CRBem AT BE 24 i CO, B —4r CO, A L,
PRI I 2 SO 1) B 8 T i ELHEE 1 o EX A B A
64 Tk e A P EHE, DOz e 3R18We? G 7 Al
FH 26 2L 115 19 52 R T 53 L Ath sz 1 1) 2 1oz AW 7

—. SHER

18364F, fb2FF % (G. H. Hess, 1802—1850) M\ A
TR EGE—FE: — MR, AERE—P5%
(93825 JLA e R, RO O AR R A . X2 S H
ER,

mTEFRRY, TE—ERMFT, LSRN RN
SRR RS MAEAR, MRV ARELL, X
5%t NG AL, Wl 1-7 s, HEAZIL
TASEBGRILTIB A, MA S K, Joie 2 B i 5
B b, B RFARGEEFFIT, MHEARAB AR,
FIT A0 ASE B B RORE N T A5 AR AR T 300 m. BB A
HIAREZM H S A AMZ S BREERZEA K, MS5HA
MEIB BRI
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#4100 m

F1-7  AREERERS Lilpm iR

m e RER A P A ERE . ARSI
JONirR, AR VTR, ALK S B A,
A7 LE S AR AR AT B S N R AR, 3k 2 AN S S 0 3R T A
TRIME, R SEETE R, o LA HR AT TR R A 5
ik

% AR 2 A SN

C(5) + 5-0:(9)=CO(g)

RIS I R N TG AR, B RIS O
() SRR AT LA B 20 7€ -

C(s) + 0,(g)=CO0,(q) A H,=-393.5 kJ/mol

CO(g) + ;—Og(g)=COE(g) A H,=—283.0 kJ/mol

A=A EAWTRE:

CO(e)+5-0x(e)

AH, ‘ \ﬁﬂz

AH,
C(s)+04(g) > COs(g)

C(s)5 O,(g) 4= 1l CO,(g) I B A LA—2E5E i ( v 4
HAH), WAL MEsE . #—2, C(s) 5 0y(g) R
A CO(g) ( WA AH, )5 5=, CO(g) 5 O.(g) B
A% COL() ( WK AH, ), HESEITER, WA .

B/ REMEIE 15

111 ;i[‘ I\ /’ ALYS ‘J = Y] F 2 452 b 70448 A HE L R
\ 1 11, . \ » _ Arh i | )1 F> =2 B\ ‘] Fd. 8 11T AH |
I(| WAS: <N o= AINET. TN 7Y I!lajll_J,

1 -
) /) 1)



/Ahﬁ-%éﬁdhﬁﬁil

AH=AH,+AH,

AH=AH,-AH,
=—393.5 kJ/mol —( —283.0 kJ/mol )
=—110.5 kJ/mol

Rl .

C(s) + ;—Og(g)=CO(g) A H,=—110.5 kJ/mol

Al oL, R B E ?*Zﬂ]ﬂTU\%'JFHE',%ﬂ&F_E’JE

W AR T AR A Y S DB il an, A e se RO

1) A H=+a kJ/mol, W H i Fiﬂ'fﬁ’] A H=-a kJ/mol ; #7 K

AN AR B SC AT B 55 AR LA B Ak 2 B XA

U ITTAS 2], T2 5 g 8 Ry A AT LA A LA B 1 2
P s A 2]

1802, ZEHHATHENEANRL, =
YA RTERE, 1825%F, ZHHBEX
24, 1838F Yt AR ER ¥+,

KEARRNMNEEZEMFERA
R X ¥ KA H A

RgpmEERFEX,

PALF IR FRAICIE—=ER

ST mEEE,

mi R ENRY, YRMANTFRRET
MAW TR, f—2F 5 g L &N = 891
= QUR: v Gk
B FEEXRRT

( P-S. Laplace, 1749—1827), 11 %] & ik &
it (B DABEML T ok R ERITHENE )
W E T BT AR B, TR REME S AR
B el + o8, 18364, ZHTH4
FRAZE B LR, FIA 8 TR E /TN
Y RENRMH, FREAK., LA,
LEMNH., BRAGHERKR R BHEE

mERNRHESR
THETEZEZNH
A, B, =AE#
A E R F RN
b, E4MASZ
iy Sr

R T o R o O o O O A W W W W W S i W W S i W W W

16 H—3  fk2z R A
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A A o kw2

—. REZFEITE

TESEPRRL A, Hw W B R RO, BN, feT AR
PR A O R R AR R A OB AR
il SRR S S DR AR ) A

[ BUIRE ] Bk ( EZRLIr M FeS, ) HIRREERE Tl
LR 2] SO, Wi ieZ —, RN AT Bl

i il

4FeS, + 110, 2Fe,0; + 850,

7E25 CH1101 kPalit, 1 mol FeS,(s) 5¢ 4 A b 4= i,
Fe,04(s) Fll SO,(g) It 853 kI fyFAR . X et ( Tl
mifig “PEIR” ) e R SR TR M, KRREIR T
A, XTI, el AHAEA EEE X

(1) 55t FeS, ¥Ry A7 7 .

(2) HHAMHIE F1 kg B0 (FeS, HY & - 90% ) ¢
SRBERCH G

[f2] (1) WIEEE, FeS,REefifbrfE=n.

FeS,(s) + %Oz(g)z% Fe,04(s)+2S05(g) A H=—853 kJ/mol

(2 ) FeS, /R FEH AN 120 g » mol ™'
| kg BBk FeS, YT A : 1 000 g x 90%=900 g
900 g FeS, i) T A -

900 g
120 g *mol '

e b 1 kg R 58 SR B IR R
7.5 mol x 853 kJ/mol=6 398 kJ
. (1) FeS, Ayl s e .
FeS,(s) +%03(g)= % Fe,0,(s)+2S0,(g) A H=—853 kJ/mol.

(2) Hg b 1 kg B 58 SRR AU 6 398 KI.

[FIRR2 ] HjZPER—RAETERENEZERTEZ —,
WEENEHZ P58 2 E AR R DT R0
C:H,,04(s) + 60,(g)=6CO,(g) + 6H,O(1) A H=-2 800 kJ/mol

115100 g i %5 05 78 AR 20 20 58 2 S| AR B 7= A Y

= 7.5 mol

BT

FAE iR )

17
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[ fi# ] AR4ERLFE BT A, 1 mol CH,,O,7E AMKZH LI 54>
AL =2 Al 2 800 kI

CoH,,0, [ EE /R JFT 45 180 g + mol ',

100 g C,H,,O, 145 i) 1 4 »

100 g
180 g » mol ™
0.556 mol CH,,0, 58 4= A = A iy h
0.556 mol x 2 800 kJ/mol =1 557 kJ
% . 100 g W EMEAE N IRLL 2 rh g 2 S8 AR P A G R 1 557 K.
[ IR 3 ] fExSKZESNL, o 5KZER NI Tk il
WEARWEE L XN A7 R0 8 -
(D C(s) + H,0(g)=CO(g) + Hy(g) A H,=+131.5 kJ/mol
2)CH,(g) + H,O(g)=—CO(g) +3H,(g) A H,=+205.9 klJ/mol
R334 CH,(g)=C(s) + 2H,(g) i A H.
[ %] irstbe B e Rl LIS, RO RN 5
SN RN, A5 E S
CH,(g)=C(s) + 2H.(g)

=0.556 mol

Rl ;
CO(g) + H,(g)=—=C(s) + H,O(g) A H=— A H=-131.5 kJ/mol
+) CH,(g) + H,O(g)=—CO(g) +3H,(g) A H,=+205.9 kJ/mol

CH,(g)=C(s) + 2H,(g) A H=?
AH=AH+AH,
=AH,—-AH,
=+205.9 kJ/mol—131.5 kJ/mol
=+74.4 kJ/mol
% . CH,(g)==C(s) + 2H,(g) ) A H=+74.4 kJ/mol.,

18 H—3 fk2z R AL
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. 4 g BUBE O, T oE R Be A= iR SO, UM, it 37 kI By, 5 il S#ABER k2= sk,
H, 50, WA 1 mol Kz, ittt} 241.8 kI G, Tz b2s i fia. & 1 g/Kas %
(e RS, i 2.444 KT IY#GEE, 1153 Ha(g) +%Oz(g)=H20(l) ) AH.
- KA Z— 2 T ke, 4 10 kg THEoe R8R0e i SRR KT, B S x 107 kI A
) E T ek be i b k.
(2) B mol A /KAE JpsK 287 TR ie 44 kI AL, 1158 1 mol T e 58 @A bed: il — S fk ik
FK &S AL
KR ST RARE (NLH,, W4 ) 1R, NOMESEHR], — & i N, MK 78, B
(DN,(g) + 20,(2)=2NO0,(g) A H,=+66.4 kJ/mol
@N,H,(1) + O,(g)=N,(g) + 2H,0(g) A H;=—534 kJ/mol
5 tH NH, (1) 5 NO, S i #feEr i
TR AR, AR HICO, S H, R R, R K G10F H 19 CO, 564k H,0 48, SRS 38 it . fif
H,0#33#]0,, Mimisc# O, i, 2.
(D CO,(g) + 4H,(g)=CH,(g) + 2H,0(1) A H=-252.9 kJ/mol
(2)2H,0(1)=2H,(g) + O,(g) A H,=+571.6 kl/mol
T ESHEL PRk =Rl /4 o 1 e = 0 -3 | B W A e
ol b RO B ) —A B R S
CO(g)+H,0(2)=CO0,(g)+Hx(g)
£l
@C(s)+%03(g)=(ﬁ0(g) A H=—110.5 kJ/mol

@ Hy(g) +%02( o)=H,0(g) A H,=—2418 k/mol
3)C(s) + 0,(2)=CO,(g) A H=-393.5 kJ/mol
i 5t — S 5 K 28 S A AR F A A ke R

B/ RENMEIE 19

(Y AEAS A 22 S, e 3R A4 52 At Ak FH
]{ 1|l|' |~ .j\fj * ,--J 152 i| y NI DD I!-f II 3
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AAL ExrA R

............... EE!EEH

—. ERNPEEETHANAIRRE

A5k RE | SRR, RVIET
wRARE (U) K (AH) Fo
e i | R
AIBEE 221k
KR SHEL RiEHRIez rfeat . sl
REHEEE1E S e FE AT RV AA
— . =R MNAYIFI N
R TR,
it i, ™ $i, 0
R 51 3% A ﬂ“ﬁﬁ‘ * ﬁ“RF_ |
(MUH, 5 CL B & s HCL 4 ] ) | [ YA H,0O(g) 72 % 4 mk H, 1 O, g 7] ]
R 2 5 ER35 [6] B9 4 2 4
HKENGET EEE

B (A A 5 BT 2R AR T
A )

e RME (AH)

=. PEEREDN

A R AR T ROV P O AR, i HZRH 1A i R Y e 2L

| o [ B RS
BILFHBA —— -
L et o e
it it
B S R S B o
LA et it %
20 H—-5 LSRN AR
AN NFEZIEH, REFTALE i H
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L FEMFESMAT, B ENMOH, S 2RO, T i, 4 5l4 sk (D) fMKES
(R ). FHIEEIE# Y ( Yo
AW OB Y 2
B. S Qi i £
C. W@, Qi ikt —REL
D. Joik LA D QT iy At
2. B1: Ny(g) + 3H,(2)=2NHy(g) AH=-92.4klJ/mol. # W% 1 mol H—H. 1 mol N—H T &Mzl fig
A 436 kI, 391 kJ, T 1 mol N =N Z Wi iy fig il ( s
A.431KkJ B. 945.6 kJ
C. 649 kJ D. 869 kJ
3. 7625 CHI101 kPa F, 1 g H#hbek ik /K e 142.9 kI it TR 5Bk i rb B S R i
72 ( Yo
A.2H,(g) + Ox(2)=2H,0(1) A H=—142.9 kl/mol
B. Hy(g) + —%Oz(g)ZHzO(I) A H=—285.8 kJ/mol
C.2H,(g) + Ox(g)=2H,0(g) A H=—571.6 kJ/mol
D. Hy(g) + %Oz(g)=H20(g) A H=+285.8 kJ/mol
4. B1: Hy(g) + Cly(g)=2HCl(g) A H=—184.6 kJ/mol. NI HCl(g)=%Hg(g)+%C12(g) [ A H=
5. TEAREIRGL T, 1.68 LIUH C. HMF U RA MM AT R 1.2 g, 7E25 CHI101 kPa F 58484
B i CO,(g) FTH,O() I, it 66.77 k) I #vi .
) ZAARN AT
(2) FRIZ BRI AL 2 FE R 5
6. LA
DH,0(g)=H,(g) +%02(g) A H=+241 8 kJ/mol
@ C(s) +%Og(g)=CO(g) A H=—110.5 kJ/mol
3)C(s) + 0,(g)=CO,(g) A H=-393.5 kJ/mol
U 825 M .
(1) B v T AR 1) 2
(2) Fon CHpRBER M IAIL: T R

(HUFE),
(KT ).

(3) 10 g H, 58 2#RBeHE UK 28, U GG
(4) Gii CORABEN I 7 i '

o) heE 21

15 5 fi Ak FH

,XH
\—""-‘.
\
\-_.
/
AR
\
|
——
;,;_,_._
:
L
rd
1.1,\\H
AN
.
HE
>
P
il
S
_.-.\\‘
il
A



AAS b xrh R

7. G A O R T R
(1) 1 mol C,H,(g) 7 O, 58 A HABE A i CO, FRA /K, Ailtiti 1299.6 kI it
(2) 23 g C,H;OH() 7 O, P58 2 #Rbe 1 CO, AR ASIK . it 683.4 kI i#A AL .
8. CHI:
(D C(s) + 0,(g)=CO,(g) A H=-393.5 kJ/mol
(2)2Mg(s) + 0,(g)=2MgO(s) A H,=—1203.4 kJ/mol
i1 Mg 5 CO, I Ak ik
9. 2008 4L HLBIE Sy “HER” KIERHARIEREE (CHg ), 1996 4F A% = K Wiz 25 KA iR N 46
( CiHg ) o A% AT A5 3 N4 -
L
(D CHy(g)=CH,(g) + C,H,(g) + Hi(g) A H,=+255.7 kJ/mol

2 C;Hy(g)=CH,(g) + C,H(g) A H=+131.5 kJ/mol
A C;Hg(g)=—=C;Hy(g) + Hy(g) ) AH.
10. ©H1;
MH,(g) + % 0,(2)=H,0(]) A H,=-285 8 kJ/mol

@ C,H,(g) + 50,(g)=3CO0,(g) + 4H,0(1) AH,=—2 219.9 kJ/mol

(1) 7£25 CHI101 kPa F, H,Fl C;Hg YIRA MR 5 mol 58 244K i CO, TR A/K, Hilil 6 264.2 kI
L, THROZIR G H, A1 CH AL

(2) B%1: H,O()=H,0(g) AH.=+44.0 kl/mol. 5 i} C;H #R$: i CO, FZK Z& b2 R

22 BT AL RN IR

(DN NF R, REFZAADTT T H
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T
(A= FINRL RS

b2 B 3

chemical reaction rate

24

FAVAGE, AR i s 2 A8 KA/, filan, k
ZIRRRIETEBRRI SE AL, IR ) — 2B T R NAE P Z
SLAESCEL, MR Nk, Br bl gz, AR
F e AL IR T BT 22 AR 2 T4 A RE 58 Al
M2, W] Fom b2y BOB R AT A TR 5 Wil Ak 27 S o i
IR R WE?

—. WFRMNIESR

EArT A 55 B L e DR 40 2 3y A SR 0 o 1 - B i (1]
A 20, ik, e o 8 n] LU AL E] . B
PR B ) e A B ) S ) e AR ZR N . AR B
AR ARTRREE R, WL 5 e R 53 28 FH SR N [E] A
AT FE i N UG s R AR

o Ac

At
X, Ao ROV Pk BE el A ik BE A8 4L, HH
A mol/L ( 8mol « L") %5 ARt a] 97281k,
HEHPARs(F ), min( 43) & o R REHR (BUE
{B), H¥EHHAAEmol/(L «s)(#mol - L'+ s") %,
X F—AME2E RN : mA+nB = pC + gD, 7] H{E—F¥)
JRAP ) s R BE B [B] AR R RN I SOV R

@ g, X HR R RO P R R

flr IONE 48 5 11 -
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_ Ac(A) _ AcB) ~_ AcO) _A¢(D)

v(A)=— A :U(B)———‘M , 0(C) —A; v(D) T
. 2A) _ oB) _ o(C) _ v(D)
m n P q

il an, 7E % M 2 4 b & 4 OB : Ny+3H,==2NH;,
S i FF AR I N, 1996 4 0.8 mol/L, 5 min J& N, A9 ¥ J& 4%
0.7 mol/L. 4 Ar=5 minff, Ac(N,)=-0.1 mol/L.,
Ptk 2 U S kA R B G R, A Ac(Hy)=
—0.3 mol/L, Ac¢(NH;)=0.2 mol/L,

FAN,. H, HINH, B ERAFoR B 7 SOV 3 R -

Ac(N,) _ 0.1 mol/L

o(N,)=— - = 0.02 mol/(L * min)
At 5 min
= A c(H,) = 0.3 mol/L = .
v(H,) A 5 min 0.06 mol/(L * min)
o(NH,)=AcWNHy) _02molL _ 50 oL+ min)

At 5 min

k27 SN o R AT DAl oSS i 1 . AR fb o RO
U =S W WU e ek A8 e N A 2 D vk 7 e o
W) BHeRE . SEPR b, AT —Rh 5 ¥ vk B A G AT
M LU AR, S Re R RR B R, Bl
IR . e, SHAEISE. Flan, XFrERR bt
RO, RN ) s A s A By A b 3 B i 1) i A ik
AT 5 A B 0,7 Al -5 e BE AR Ak ) 1 B 48] G 22 o N 4 2
o] R

— . ElhtERMEZREZE

FEMFE A F, SRR RN 2A AR R ER, X
WA OV R 18 S SN P A 235 A B S PR 3R
REN . HEBE . ok R BE S AL 55 R o 235 Wi S g
AR, S on] L i S Y 5 ok B o7 S
KRN B eSS, Wl et e il e -

£y

CFE-

S ¢

LR R 25
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EME Z AT ANF R iR FGEE

[ f2ia)RH

R, B LR F B Z T Hrail e R ik 7 dofTin] €105 R ik 7
[ SEIE#R5S 1]

WFEE A&, BT ERIRA A s R iR R E &,

508 o .

BeAr LB RTR. RKBET. mEF. R,

0.1 mol/L Na,S,0,%#%& . 0.1 mol/L H,SO,%#% . 0.5 mol/L H,SO, & . 5% H,0, %
#% . 1 mol/L FeCl,i5i& . AWK, #K,
5% 36 7y AR

s NSRS L6 B LR E R & it
R E

il iF 5 B @A%m%T%%%KF%£$
) R E2-1 T FARFERREE, EHEBHMARN
2g %ﬁi il if 5% -k AmA 40 mL 1 mol/L H,SO, %% ,
M F T FH S 10 mL H, B A B 1A] .
2 ) 4R A 4 mol/L H,SO, %% AX.% 1 mol/L H,SO, &
RE R LR K, PR eFE) 28 el T e 7 il 5k

HIhiE, FFRBRRE. P2-1 s e R
% o7 -{H
Kl EERANT A, HHFBLFR ik E, RN
A i B 1] i i 4ih

I mol/L H,SO, # i

4 mol/L H,SO, ¥4 i

[ [BIREFNITE ]
LR EBIE P, AR TR S k7

.
-------------------------------------------------------------------------------------------------------------------------------------------------------

26 H i fkcE R k-
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FE— A IR . 2O 4% AR R I, 14K I R e
BE L AL RRGEANA; WM IR, R I R
BN, THERRE, ALK MEIEEE, LR
R RN, K SREN, T 10 C, R
7 S e A SR ) 245 0 72 W TR o
S 2 T B 2 S R, R
TAT SRS I R, 0725 TR IRV T 2 g 7l 2
5 7

=. iaftEe

andeT iR e B . Heoi . L BE B AL R S5 PR XA e
IO R FE M WE? T 1o A A BB RN A SRR R B S X X —
[P AT IHE o

W9 B, R 22 Bk 2 I N FF AN S 28 5k 1] B0 Al 43
RESELHY, AR Z A RN ARA GBS M. BN,
2HI=H,+ L, 5fx 2280t R i 5E A -

2HI —H, + 21 7

21—,

B RV ARPR TN, X PN S Jm #E T Y T
[ R BT 2HI=H, + L, B i iR o 2 P s SRR IR
PLEE

B0 SN K A i Stk S A RO ) ) 43 2 e A il
18, LASRBY O R, AT ARr A4 v 43— D] A il 48 T £5 R
EdEFERE, #EEL T, HARAHEE R 1 mol/L i,
FEREST T JHOK . BERD PN BN 9043 (] A9 AR v Gk 3] 107 1R
QAR 5 ) 531 (B B A An]— UK RIE AR A6 138 A A S N A iy, A
(o] SR B 3 AT LABEIE] 98 1. (B SEPRIFAR I, X 156 W
FEAS IR W) o W B — IR R AR e A Ak v . AT BB
8 A A= A2 SO RIS U e et ( anf&d 2-2 ).

O AmE, W TR

=3, G

elementary reaction

Hug i # effective collision

B fFEREER 27
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Hl HI

HI

© g g °

(1) AffEnt ey e E|AF R (2) 74 Bt BV EL ) F &3 (3) ARHifE
#2-2  HIA s o s S

EAAT
activated molecule
& EE

activation energy

R | A
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O. — Ny
Fz i it #

52-3 ke nih it ., Al
P fHE L 5% TR RE MY C &

28 HE b RNER ST

At 257 F R B A B RE & B2 RN, A A RE
We? FEfb2e Rt b, RO Ui B A —E i RE
i, WSS SIS AH ], XY R A e b A
Wrsd, MmiAA bR, Al UL, A A SRR i o 2
AR RHGER, X FEGEH S F. Hikar TR
ARFEREE SRV RA NG Z 2%, MUz
I ) s L BE

mE 2-3 s, E R RBIIGILEE, E, RaniGibsr
TR RE A TR BB R, E—F, TR RO FA

' @ mEsiie

i 2 KR AR 2R AR :

) SR AARR N, A A KRR

(ES LI ES PR MVUEE Y O 3
w%&ﬁﬁ$m+? ;
) SRR N, A2t BBRASE
%+ﬁfi$@k TV, EH X I YE L
B :
AT SRR, fE—ERIFT, BT
AL A TR AP ROR—E Y, TSRS A5 T 1
BH 5 RO 1R S BORIE H, RIS R A4 e BE I
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tbo HHAWSRAARIRY, N R R, AR RRIN
feor 78062, B[R] AT SSORESE RO UCEBAS N, Ao e
N R (R, ] LA R SO Py e B i/ 2 (A~ I
PRI/ o

HHAWAAF AR, FHSERE, YT R RE i
i, Ao FOR e BUR A > AR GRS 1, AR
| IR IV 7 s i L AR i & oo i N o i OO U = XX VAR AT N )
ORISR RO, I s7 e B R K. [RI#E, AT LA
e G ST R U R R e R R 2 ST 4 A

HAT, Braa iy, #ERTZ B AR s AL
N, SRR EREMUR R AR, U RN ETE AL RE
N 2-4 iz, 1 R SR TR 2R 0 0l 27 TCHEA 7R RN i
Pl R R AR, SOV b AR ) Y BE I -5 T AL RE 1 G
o IR, A AT RE— U BTG AL RE H IC A 75
SN TS ACRERRAR VAR Z . X Ll B 22 1Y S ) 01 Wl hy
(N o i R NI S VAN A DRIV 7/ o7 s RN A s R DK
H, MR T O R

RIS Tk, EACRI RN 0038 ok . ST 4
KAl T A = SRR R B H M, MEFITED SN
PR PSR AR, X 5 HF IS BB R 2 R
T DURE . ey LR TP WA R e /e . Bl
an, EHYRDCSTEN, SR NER RS, AR
e RFREIE FEATRY . BT E T LU e Tolk AR
P R BRI G 8caR , 1 ELE#R P = 9 il Y A P e
VEFIAT B T It A8 s it B AR AL, BT LAk R Y
W5 — Ee R PH SIS B N2

R TR | IRBE . e S FIAEAL A, AR
Z BV ROVER TR . BN, e, U2
MR EA . BN, SREGY . TS BZ, MR
WA R ARER, A AT BRI ROV R
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AASeBurhi 22

@ L R R RS-
KIMEE

AMIERBEERNEYNZoh e, LAE
1B 512 sh 3 FAH A LAY B R R OAR . ER
O H KRR G, AR SR
FE 10 sty it Bt 2. EREAAMNMKER
M ELEGRENFEEAITES, &
WA 107" ~10" s by Bf ] 0 BERA, XA
B REAFRNEGFREY EZHARN T
B (fs, 1fs5=10"s) th¥, XEFRT#
FRNHE, BHREH#AE, T2FH YD
Ak REEFEE, flw, LFXFER
(A. H. Zewail, 1946—2016) #F % ICN % 4 #
AR, XATTULI#LTF. BFH
R B ER B O RoR BRI A O 0 R R

ICN—1T" +-CN #yZREfE] A (205+£30) X 10™"s,
EHRTH 5CO, A8 RAME, X7 #HERME
Wy T 46 B %, 4% RSB HIACO, W K2 F
Kok, ST EX@EEHH HATHES
H-+0---CO, X B0t 7T A xt T 7| K BL o9 %
M ARHATHE ., WK,
H +CO,— H--0--CO — -OH+CO
(%A ) (TEX) (%)
HAEXDLFFENR YT, 199945
B SRR IR 2 B 4 R OB
HZRNBENFTENBT: —F W, HARFEE
(W) WRH*ZEEN; H—F @, ARXF
WKHREQFELE () ENEE,

L oS, e RONE R AR A AT #5102 ( )

A. BRI ETh B. BRI

2. FHIRA S B R R R Y T iR 2 (

C. ¥R

D. @&
}G

A, X ES I E R, BRI B, AR TRON 2
B. [ AR PANAA R AL R SO, (s A o0 F 2 B K

C. JheniiBe, R orF hidfesr ¥ H r BuER

D. IAGEEAREIER], iR 1% i1 a2 B K
3. B Hl: 4NH; +50,=4NO + 6H,0. # K i H 45 H o(NHy) . ©(0,). o(NO). v(H,0)F/x~, NF 3

XREWIGRE (),
A. Zo(NH)=0(0,)

C. %U{NH;):U(HEO}

30 B ALERRER ST

AN ANF I,

B. %U(OE)W(HEO)

D. %3(02}=U(N0)



A A ok ox i 2

4 TEBEMAZNEHAERT, ASBRMAERC, HAb: W3 R0 5 HoA), o(B), o(C)Emxw.,
CL : 20(B)=3v(A), 3v(C)=2v(B), MMl Fm A ( )o
A. 2A+3B=2C B. A+3B=2C C. 3A+B=2C D. A+B=C
5. Rt ER A RE AR A B R . IEEE T AIE A,
) Sl (B “a” 2 “b”) AfEERSYE,
(2) N FORE (L “RCHR” Bl M),
BB : =
6. VA IHAT IR 7 vt vb 9 3 YRR HLSO, i IERE, T L
il & = 2iPbO, M SEELET A FAE A . FEtbat FE b
B ™ A~ B 0" : .
(D2Fe*" + PbO,+ 4H" + SO; =2F¢*" + PbSO, + 2H,0 REE
(22Fe* + Pb + SO} ==2F¢”' + PbSO,
(1) 5 il Pb 5 PbO, K2 )i H: i PbSO, i fk2# i Fe X
(2) 76 Lk #, Fe® e 4
(3) RISy FREW Fe™ FEH]
7. BT, HF AL IR NO R COFAL I CO, FIN,. M58 Wfar 18 K iz Ak 27 B 1Y)
MR, FEUREHHT T LT SCHRT
[ $EH S ] fE A 2R AN AE B 0 R, TR sl A 700 104 b 2 T AR (B o Bk 4 I BT LA
(AT ) ey 52 Y42 R AR e Ak R 7
[ ArBeToRh ] AR R A AR, S AR BT AR ST, ALY b TR AR AT R .
[ L8 ] s FRPMWEA .

% 1C c(NO)/(mol - L™ ¢(CO)/(mol - L) A R E R /(m’ - g7)
I 280 6.50% 107" 4.00%10° 80.0
] 120
11 360 80.0

[ FEHQAMT i ] =419 Kb CO e I BAEH 4] 125 e 41 0%
) 55 T AR, SRFIT-A NO [k BE *

<~ 4.00
o n
) ik T, Mo, SRpefbmm eRmm, e 8 300
BB 5ROk (3 “HER” “W/A” B = 200- S i
o
R ) T 1.00- \\
i E ol WS || M R Y v s |
0 [} [
BT fkERER 31
1 ( A | : = . L W) % L]
|[ . | -j‘x. 5 4' i~ A."a | J LN . ij J | 1 J
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= &

ey
(=S

FERL AT ML T A= rp B I8 S N R AN
MRy Blan, 7ETOA T, BR TR RIS RS AT HE
ﬁﬂ?ﬁ%?@ i 7 R [ JRURHS AT e 22 e AL N 7

, XL A RN AT ROBRBE ,  RIAG = F-fify n) A

| 4|
Isl

Toa {‘bg

R R NZ R, B, f£—ERME TRER
AERER R, A RE RN

B2 N 4 3, <P B,
reversible reaction g feA k7 -

e h
T
e
=z

NH;
N,
NH] NE
0 i} ] o i} ]
(a) (b)

P 2-5 & R SN AT A A R BE Bl (8] 28 £ R T

mE2-5(a) Fias, N, 5H, KA, Bl KON At
11, RZRTNH, Ay BEZETHE G, TN, 5 H, B9 55 #i
/No WE—BFZITTER, BRI .

nE 2-5(b) frzas, NH, & A5 SN Fifi 4 B Y
AT, RFRPN, 5 H, B EZEE R, 1 NH, 199K BEZ W
D/ MIHE—IFZITFAG, BT E A SO .

32 WBE A RNGEAR ST

(- A\ =2 > 4f . LA A2 A48 B Mk Ak BH
| g o A EE )1 > =7 '] (= = A 0T A1 B0
]4 | N TF ALy ARELTXX N5 7 1R
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fE—E RN, BaREXFEN T RMAERSD,
TS SR AR AR AR, SO A A B B e R R

wﬁ.WW%%ﬁﬁﬁﬁﬁwmﬂﬁ,ﬁ%%%£E¢%
R R T “PBRAE”, XBHPRASRNTRZ ML FEF
ERAE, R, feee P —Mah ST, 1t P

2k LRk, b2 PR SR AT — B A F RT3 chemical equilibrium
N7, 1E R R RN B ERAR AR, ROVIR A 45 4 1Y
W B DR FF AR RS o

-----------------------------------------------------------------------------------------------------------------------------------------------------

B8 %47

L B RAE, FAEAARMAFENEAGBE, b, FRABK,
§%ﬁ$ﬁﬁwmlmﬁwﬁ% EUACE R B RES G, RiEETIALE: |
5 ) B Ao A AR 43

()&&%%4&%&%

(3) Wk Eaodoh s, el Bk, LEMBES,

(4) RBEREMHUE, wFBE, FEEE,

-------------------------------------------------------------------------------------------------------------------------------------------------------

fE—EIRE T, {5 PR R ROV 5 A ik
FEZ A AXRWE? TR Hy(g) + L(g) = 2HI(g)
P 53HT

1E457.6 “CHY, ZRUNARZR & P BE ANk 2-1 .

#2-1 457.6 CH B ik % Hy(g) + L(g) = 2HI(g) ¥ & 41 i th W

2 46 B &4 i 89 %K JE /(mol + L) S 7 i A4 B S /(mol ¢ L) 7 B
H I HI H (1 H £(HD
C (4 C C C

( 2) ( 2) ( ) C( 2.) 2) ( I) C(Hz) . C(II)
1.197 %107 | 6.944%10°° 0 5617x107° | 5936x107* | 1.270x107* 48.37
1.228% 107 | 9964%x10°° 0 3841%107° | 1524%10° | 1.687 X107 48.62
1201 X107 | 8403%x10°° 0 4580%x107 | 9733x107* | 1.486x107> 49.54
e VI Vg2
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gk
A0t &4 5% /(mol + L7 485 B &4 R B R B /(mol - L7Y) -7
c*(HI)
C{HE) C(II) C(m) C(Hl) C(IE) C(Hl) C(Hz) - C(Iz)
0 0 1.520x 1072 | 1.696%107 | 1.696%x107 | 1.181 X 107> 48.49
0 0 1.287%x1072 | 1433x107 | 1.433x107° | 1.000% 1072 48.70
0 0 3.777%107 | 4213%x107° | 4213%x107 | 2.934x 1072 48.50
¢*(HI) 31 48.70
c(H,) * c(l,)
bt b ZREE AT A, % N AE457.6 C Ik B - i),
¢’(HI) s
L — R
c(Hy) * c(ly)
Xof F— M 4 A 3 s
mA(g) + nB(g) == pC(g) + ¢D(g)
&(C) + /(D) " .
EAE R 2 — i MR, wHO £
c(A)* c(B)
No E—HE KB, MiZRNE—ERE T AR
ik, c(A). ¢(B). ¢(C)Hlc(D)ZIEIA :
1l - 3 ¥ ¢(C) - (D)

chemical equilibrium constant

34 i

¢"(A) * ¢'(B)

Horp KO8, RO A2 i 0 8, 1 FR -1 6 %K
([ AR B R A 4 0 T — e AN ) A 3 o R - ) o k2
- iy RO R AL 2 SOV PR BE ) — AR IE(E, EHEE T
HAZIRBERE A . 24 i N A O T A Ak R e 4 11 1 4
i, FEHNGABIBREE, BIARIEAPARIRES

WE, KK, Ui 2 A o e o 9 L]
K, IERMBEATHIFRE K, BNZR M g4,
iy S W AR ez, KBV, iz b A T1e
R TE 4, V- R 0 AL RN, — R UL, Y
K>10"0F, RN TR AR E 2 T .

[ BUER1] 7EREE T, B &A H, ML, %4 0.10 mol 1)

flr IONE 48 5 11 -
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KBIREBYRARE N 10 LAVEHAZEST, TRk
Bk, 45 c(H,)=0.008 0 mol « L',
(1) THRZ - 4
(2) fE LRIRE TS, #E LGB %% 4 1 A H,
I,(g) 75 0.20 mol, ARk Bk - 24 BTy e BE
[#%] (1) 8T, P c(H,)=0.008 0 mol - L™,
TH#E ¢(H,)=0.002 0 mol * L™, 4=/ ¢(HI)=0.004 0 mol + L',
Hy(g) + L(g) — 2HI(g)
IR (mol - L") 0.010  0.010 0
AAEHERE (mol - L") 0.0020 0.0020 0.0040
V- /(mol » L) 0.0080 0.0080 0.0040
¢(HI)  0.004 0°
c(H,) - ¢(1) 0.008 0’

K= =0.25"

(2) 8= v H1, & 4 B e(H,)=0.020 mol - L™,
¢(1,)=0.020 mol -+ L',
15 H, A28 BE o x mol + L' T
Hy(g) + L(g) = 2HI(g)

AW (mol - L")  0.020  0.020 0
AL BE /[(mol + L) X X 2x

V-H#iHE /(mol - L™')  0.020—x 0.020-x 2«

K A BEIRE &2, PR

c(HI)) ()

K= —
c(H,) * ¢(1,) (0.020—x)’

=0.25

f#15: x=10.004 0

A : e(Hy)=c(1,)=0.016 mol - L', ¢(HI)=0.008 0mol * L™

F (1) ZB B H 20N 0.25,

(2) 1K B 1 i i 25 By ot B9 9K BE 0 53 Oh - e(H,)=
0.016mol * L™, ¢(I,)=0.016 mol * L', ¢(HI)=0.0080 mol - L',

[BIRR2 ] ZEAEBRAZREHES T, $2.0 mol CO
510 mol H,O IR & IN#AF] 830 °C, kF| T3 -1 .

CO(g)+H,0(g) = CO,(g)TH.(g)

@O ABAEEA LB AR

T 35

?EE
d
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W SN KR 1.0 2Kk 3P ik CO ¥4 46k CO,
AL
[ %] ik 3|Vt COFibh CO, MY iy h
xmol, HFARMAER YL,
CO(g) + H,0O(g) = CO,(g) + Ha(g)

EIWE mol - L) 20 10 0 0
¥ b

B (mol - LY = = ad X
¥ i Yy y

PR (mol - L) 2% X X 2
¥ ¥ B y

¢(CO,) * ¢(H,)
¢(CO) * ¢(H,0)

N 7 I
(2. ()

x’=(2.0 — x)(10 — x)

K=

=20 — 12x +x°
gD
3
5
? mol
CO 4Lk CO, LR N x 100%=83%
2.0 mol

e IRFFAEI CORAL N CO, HFAL RN 83%.

I-fl

s E'Jl]r]{‘t

CERIEZE

fE—m &M, H—al [ Bk B4 AR S
Jo, WORBUCEWCEE | iR RBESFERM, P ERESR
T RAEZAL? AR {7

1. KPR E B s
@ [ s£i82-1)

1) 27 5 mL 0.005 mol/L FeCl, 7 & #1X % 7 /m A\ 5 mL
0.015 mol/LKSCN &, Bk ZLLE,

36 B E b RNGEAR ST

(- A\ =2 > 4f . LA A2 A48 B Mk Ak BH
| g o A EE )1 7< > H_2 I\ '] (= = A 0T A1 B0
I( | T A Iy IRNEITXLX D T3 1EUE

—
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FLRERPH S REa, b, c ZLXET, MRAT
b‘”ﬂ)\)iéﬂﬁ}ﬂﬁacﬂ’ﬁi?’fﬂﬁlmﬂlf’LKSCN@
&, WERED, cPHERMEN T, HHEHREastt,

648 & ¢ i Am 437 1 mol/L

L 5 o] A E b A/ £k
£ | mREbF WAL EHN RN

3

TE_ b VAR R PAFAE T 5 P4 -
Fe™* + 3SCN = Fe(SCN),
(kA ) ( Joff ) (£rfa)
SR, 4 ] AR S P oA B R R A B
Wa, WA B EAR S 1, 33 U I 1 TR S W 0% 4 AR
KT 24,

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

| @ BESitie

U)EL&@%T WFFHERERFTRET BH? ARA LT H B 457
) L 4 K, A A R P B e AL T IR A 897 E
, w)ﬁamm&T,éﬁﬁaﬂ¢ﬂ+%w,%ﬁﬁﬁ@kam¢,m%%ﬁ§
 RAATARAT? dlTE? 5

-------------------------------------------------------------------------------------------------------------------------------------------------------

E—ERMT, Yl A RPEERRES R, Rk
RS, FEPIRASOIN, A R B9 B i 2>
BEAE A, ELERRFEA PR . X B A APtk
IR BT AR S 2 AR Y AL 2 S R B .

S AT S I ] BT A a2 o T R ¢ S R L 7 N
I OL T, AR K R e B (sl /A iU R I ),
S ) AE RN T e R B [, A SR R PR B (X
SERA AL ), VA5 1) 386 52 )5 1) R 501

EERAE T, MTF—AEREb Ao RN, 24
ﬂ%ﬁ@%ﬁiﬂ%%mﬁﬁ,ﬁﬁmﬁﬁ5$@%ﬁ%
KANKFR, A LARIBr e 58 s 8 75 1)

M O=KmF, A AL T EERIRAS ;

M O<Kuf, b2 i iE N s, B 2R

5% fkEvE 37



il

|

F12-6  Heo XA 1 i 1 5 il

Il

A A Arrh 2

BT HRRAS 5

M O>KIF, Al Ve % s v 05 % s, 2k F
PR S

ET&$F$ iR BRI B S RO, (A
V- 1a) (RSN T M A sl Al R B R A R Y JRURE R B AL
K, DN FEEAR A 7= A

2. JEGERHE APl A 2N
@ [sc82-2]) ®

Je & 2-6 P, M 50 mLiESF 2R 20 mL NO, ##N,0O,
7 AR ( fi;ﬂﬁ?%é’m‘s?{b.% 14 ), ¥meEamnk
ISP ,%F#E:%?‘zhi'l M, MEE F"] REeARME
E, ﬁ&ﬁﬁﬁﬁmuﬂﬁﬂlkﬁalﬂhﬂﬂk
B, uf?fa NREARME N T,

& 5 R ERE K & 2R 58 R /D

R

&b

£ EIROVAR R FPAFAE T AP -

2NO,(g) = N,O.(g)
(£047( ) (kf)

SRR, RS AR BTG M, HNABRHK,
SRBESRRN, WRBEWN, RS SR (e 2R A
W AR TR . B M A A R A B T S 2 NO,, 7 5t
a6 ZEAE e, W NARR/N, SRR, W
BaR, IRE S AR TR OB TS . (05 i A8 v
JEFRIHFE T ZHINO,.

------------------------------------------------------------------------------------------------------------------------------------------------------

: (@) BE5HiE

(1) BEARSEMGE B TEHREAR FEELREBREL, BADORRET=4AH L,

INARIEIX = APt SLEAT AT

: KRR RIRIG K AT AR SR A EAF G T ALY

(2) AT RAAHBRSGRAESIE B, R IEREE AT TR SR A T A7

-------------------------------------------------------------------------------------------------------------------------------------------------------

38 i

fl IONE 48 5 1 -l

N5 28 H

(4

LA

|, REALIFZNANS 75U
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FASES Il s N, ik ras, 78 HAth
FZUAZERTENT, WRER (B/NESRIER) &2k
A ] SRR RGN T A 3l Dl SR (3 KA RS
AR ), S fliF-fig a) SRR K s, G
SARM BRI A AL AT 36 S Ny, R sl B A AN
RE(dfb 22 Vi A AR B

[ A s A Y B AR TR AZ Fsm sz AR /N, ] DL Z RS AR
e B, 4VPEIR A Y hEEBASRSY RN, Sk
Hesi i A2 i — A B A 3

3.t BER LA - 5
XF TR SR AR S s b, SR NIRRT, B
AR W A P A AR B

WD (x12-3] A RAG

40 B 2-7 BT %, 48NO,#2N,O, 89 R4 S RE AN | R i
WM, RBARE R EAELRTE; o— ABRMEEAE
ﬂ** %*nmﬂﬁ*** IERSABME N T,

% BRI HAK T B ALAETKAK
P &
Zik

AR R, 7ENO, A N,O, IRV Y, AEAEL A -

2NO,(g) = N,0.(g) AH= —56.9 kJ/mol

Jeg R, BEAEPOK PR RN AR AR, Bl
THERE, NO, BYHEERE K ; AL VKK A BEI N £045
AR, UAIRRRIREE . NO, B/

KESIUE , EHAMRAAZRIEL T, TR,
AP ) RS N T [ RS 25 FEARREE, 2 fiifl
- [ AR N Y 5 ) A% 5

o5 ERrR, MUBWREE . FEwR . RESFHE R LI G R
I 7 R B I B B R T IR RE . 3 I b o 2 = A8

/2-7 4 NO,FIN,O,iEH&

(a)

(b)

Sk

B (a), 41l i 7E 0K
(Z) FvkK () % (b)

3

{27 57l

39
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( H.-L. Le Chatelier, 1850—1936 ) ¥ gt B4t iH— K245

AL SR

AR A — AN R (AR | JRse S

ISR R L ), V-5 3 1) 5 BE A Dk 583 3 b i AR 1Y
TR, XL ER SRR, Wik sl A,

B 2 k7| R R
Le Chatelier principle

AT HEAE (] S5 A5 L A2 T S 7 i R ARl S O R,
i, X i B sh A . wyte v, LR

AREHBUE B BME 2 PR SR VRS Y A AL, H2,
st FHAE A7) i 2022 S B 3R 3] -6 P v O R [

fese -0 s o R B 22 0d IO R Bk i, FEAE S Tl A
QR AP S5 ST o EE AN H . AR P sl R
2T D 1011 S o E v 8 T E e P E R P ey AT B -
M Aoy e AR BT A T

@ BHIIRBI <o coccomomasinnco s st S A P AT I ARSI
#2455

BEHY, 2E
bR, th— 4 B
ARRAE S F HEW,
B, R KIS
B AR 44T AR
B, R#MNERIE
A W98 & i, iE A
EXKWHFEL, K
HERGH TRES. BERFNLERZFEE
REWNER, —4ENERHS, o (5
BAE) —FRIEREMXF, WAAE—
REHRFEE,

HEARINEHARBFARXRENLFER

2-8 $hE

40 HE AbE RN ER ST

X N2 2R

FEiAA, EHC+CO,—2C0RT#R
B, FTUFAPFE—ERFANCOERT
BRN, XEMARAFTYHFHEERN
R,

REFEAENFEE, E4F7 T18844F
RET “FHBHERE", 1888 F L X
EWMEEHATX—RE:. §—HPwTH
B & 09 R e 2 T4 m s DX A% e 8y o7
MBS, EANLAHERY, EE “TH
B RE” KA “BERKFEE, ZFEE
WS ENRATIVEFEY, AARBTAEF”
o
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THSERSAVAE

| 5B )
RELTATENBAT, DRERTHERNE, KT, RAEHANBUFLHA

BENAENR, 2AAKRERIEF 4 A%E, BAKED, AR EHNRE S5 H L
ERBAERATWEERA, HEHRETEN, RPEATENERFRER,

[ TS )

(1) AREAWRIRELEE,

OUBR BB RAZ ——F 8 (CHyg) A, AR Mmt, BESEEARE
RERAHBNZ ",

QEFEHR, THAERATHENRHYRERLEE,

(2) BRASHREBTHREANBHE,

QT BRREARFRANHEHRFEEEIRK.

QTRAERA=THABENFH RN ERERE,

QT ML BEMEMALE (SCR) HAELMERREEFHNA,

[ ER5iTie ]
(1) BFAERM, KBB4 EF?
(2) BEFERE, H5R%ib,




A A Arrh 2

[a—

CAE—ERET, RN A(g) + 3B(g) = 2C(g) ik By, Ui EcRiIA X K=___ .
%W%%ﬁ%ﬂﬁﬁﬂﬁwﬂ¢QMmMJdmﬁﬂmec@FHmmm,Mﬁi__w

2. fE—E R MR &N : CHy(g) == C,Hy(g) + Hy(g) AH>0, 4ikFEMRt, FH4%&

T, AREfem Che AR 2 ( )

A. R AR AR B. T SO 4 it
C.or Bt < D. %45 Tl ARAT U

o

. AE—E R T AEBRAZ A e P AR : X(g) +2Y(g) == 3Z(g). FHIFGAY, BEULHHEZLL
RE b RS RS2 ( ).

A. Z AR5 Z 151 i A A B. FLA ] Y #E a mol X, [A]HE 1 3a mol Z
C. #an NI SR A2k D. iR & B B AR

4. TE—EIRE T FEAZ R RV : xA(g) + yB(g) = zC(g), “FHiiiifs A iyHE 4 0.50 mol/L,
PRFFIREAAE , B2 KRBT IS, FREAirRs, W45 A f9# %4 0.30 mol/L., T3
A N ERR Y ( )s

Ax+y<z B. iy 0] 1F 52 i 9] 8% 5
C. B IN¥ AL R AT D. C iRV Ko/
5. EEBRAZERNEARE T, —&ERIS0,5 0, &4 K. t

2S0,(g) + Oy(g) = 2SO0s(g). & FE 73 5 Jyt, M6, iF, SO, Y
{4 AR 43 BB e 1] 9 AR Ak an A . I RO AH____0( 58
ST a =", FRD); &G GO A i R R
A K, K, WK, K,
6. MECRFEEAL TR, NHATR) M. PRy, —4%1k
e 55 SV AT LA RS, SO AR
CO,(g) + 3H,(g) = CH;OH(g) + H,O(g)
(1) SRz B ik 0 K= :
(2) ARIT G CO, 5L RS It Ay
a. fii FHAEAL 7 b. Ik
c. 1K CO, FIl H, oIt kb
(3) WFFTIRBEXT T RE = A SEna i A B8, 7E210 ~290 °C, TREF
JEORHSH CO, FITH, I ECRH AR, 1531 S F e 7=
SR R A B TR, WK R AH. 0 ( I 0310 230 250 270 290
7 g <), il R
7. Sk 5Kz T BN : CO(g)+H,0(g) == CO(g)+H,(g). 7E 830 CHI %I L1 i U2
1.0 WERBN TGRS, —%FAbaAK 28 MR EERRE 0.1 mol/L, 35— S b BRTE I SOV 2544 R 1Y
HAL#,

I

SO AL L

QS

s [8]

(L7 ).

i

\—hh-‘___‘__‘_'_'_‘——-——._

42 H[E A RO R S

(VAN NZE2IMEH, RERNATE 7 vt H
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AR hnth 2

—

—H
A7 S LY I3 T

HARS i —Lead B2 H R TRy, 1T HI2AA 5 [ 1k
A, BN, KSR H &M E AL ERAE (AN 2-9), i
MRS BRAAGE B 2t T, AL Ot A A2t fT
W, BT IBA, WA s N H A kAT
H) 7 [ W7

SR, REBOSEN MR LA H Kt Y. B,
g

E12-9 sk [ A M A i eI Ak
Hg(g)+;—OE(g)=HEO(I) A H=—285.8 kJ/mol RN

Zn(s) + CuS0O,(aq)=2ZnS0O,(aq) + Cu(s)
A H=-216.8 kJ/mol

He, A AR, HABERE RN A GE H &#t1T, A
ARG Ak 27 SN A2 R A F18) 38 2 FRCEA £14) oF 1 e £ 2 B 5z )
o], TSRS RE, AL WAL Al LA B &7,

i, 5@t SCE %E, Ba(OH), - 8H,O fiiAk 5 NH,CI
A A A SR SR ARG, (R AN R B R AT DL A 2R T
Nn;

2N,0:(g)=4NO,(g) + O.(g) A H=+109.8 kJ/mol
NaHCO,(s) + HCl(ag)=NaCl(aq) + CO,(g) + H.,O(l)

A H=+31.4 kJ/mol IE-‘ _
| t
IR A IR A FT DA Y BT . FTA, ARl LR ST S {
TR WA ST A 2 I 7 T f‘# e

SR KB, AR ITR NS RELE” A
XKoo WE 2-10 s, PSR F 0 EA AIMER,
FEUG IS v [a) B S B F, S3mds s s s, al DOREE 3

—a ==
2-10 SEp)H 29 dud #

B=A kRN A 43



i entropy

44 HE
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IR A TR OB BT, TR A R A
B Tk sE, fJE PR RRE AR, AT ESD
FAAETER, S#E S Fry 8 A AR S35, X
mn, R TOKR SRR AT LA A KT EET, NH, I
NO, 7EH R e fmn A oA Fe S s e, S0k v
A U NH, HINO; WA B A sh .

WAR, XA A AR ELEE /D (A ) iR
ALEER (TBFF ) BYJ5 1a kAT

Pl Z ARG (F55 8 S) SREERX PR ELAVRERE . X
TR —F o, S ARER K, RS IRZ ., [
AR/ N RG] T AT AR, RRA Ak
Hu TR ELBERS I ( BPpis, AS>0) 8977 %28 i) .
fan .

2H,0,(aq) = 2H,0(l) + O(g)
2KCIO4(s) = 2KCl(s) + 30.,(qg)

XU [ R T A SOV AR R A R, B AS >0,
(B2, ALelmny SR waE 3 &kt Blan, ZmREHN
RO RN, Mg, B AS<o, W Ak
#HAT
Fan

2NO(g) + 2C0O(g) = N(g) +2C0O,(q)
4Fe(OH),(s) + 0,(g) + 2H,0(l) = 4Fe(OH)4(s)

XA F IR N A AS <0, HEAALLH &7, fr
LA, AN BE SRR i 108 sy ofe A Ul A = S By 2R 4 B9 7 ()
FE, HAMIIRR (5IFEEREBA Y BisC #tl 350 A e
A ) SE A AR (SIREREEA Y St A A
A ), H AR [0 G A 75 ) AT

& SO 7 [] S5 05 28 MU AE AT G, (ELRR 22 F 22 X
ARASBE B A SR R W S 0L H A AT T ) B AHR o 24 W [
NEH AT ), e RER S S TSR R A AR AR R AL

KEFIHVFIRAT, Z55 75 ka2 M A2 ] LICA

flr IONE 48 5 11 -

1 |\.

DU

/S
| ¥ ..- r b
L f
SN

2 L. & 1 i = I ot 1 f.-ll i T
AN FHy, AR ISP RIENEE
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A A Arrh 2

N H B BEATHI T ) IERR R SO A A AT B T 1) % AR
P B HA R E AR L, ETA T, XRERE KA1
FINEL, WFFEFIEREGIE B RN A A LR 3, A,
A RERGEST LI, R, WAk 5 SO Y 7 1) JF
B LR AL R AE A Ak o SONE Y ) B2 T
FAFREOR, A 2O A [E 2 a] Dl Fiiey CvORR

R A SO TR T

€ &mEER

HHRESHZERNAYSE

EER, FEAGHTHHARRZY (F
ZREBRE B UG E T ), B
(#EHG, BALH kl/mol) B E 4L K
BTERZNREMBEES XA RO Y.
AG=AH-TAS, Xi, WFRNEZFFH
W AR/ T AT, HAIKRAZ T, B

Y AG<OB, RAAEHKIHAT;

b AG=08, RELATFERA;

BAG>08, KMAFHE LT,

AGAREREMBERX, RE5RE
A Xo

B3k & A

4 AH<0, AS>08, K A#HRH#HAT;

Y AH>0, AS<OB, RBAfEH KIHAT;

L AH>0, AS>08 AH<0, AS<O0#,
Rt EER#TERER K. — AR A
AHW®WAE, Bial ASHYm A E, Wik
BEomiA/NEN AH, ASHIEMETE,

-----------------------------------------------------------------

L. ZE LR H B A0 bR DR B T R A AT i S i)

AE AR, (R R A B ARG
(1) vkiestk (2) Kz HE
(3) REWEAK P (4 )HCI(g) + NH,(g)=NH,ClI(s)
. IKEEAS KA R v, HRS AR R S TE AR A ( )s
A. AH=0, AS<0 B. AH<0, AS>0
C. AH>0, AS>0 D. AH<0, AS<0
. FABEET, IERYE ( Vs
A, VKTEZSTR T HBRAERK , X2 iyt 2
RENE FI Kb AT Y BN — 7 S RS

A H < OB RBLESRE A AT B 52 1
. RENE H A A TG BN — 5 S R 1 A ok

o 0w

= ARERBI i 45

R 2 XA A iUt H
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CHILRG]
P L i

AT O R AR A Bilan, T KK,
AT RICR B nT Ry | g 2= SRR SR it ; o 1
SERBEYIMEAAISE], ATLCR ENTPRAFAE VKA T i3]
AT A A 7= 2 R B 1], W9 Ao S Y il 35
)it

Tolk & e NRFH AR R i — IR, O
LUNNE

N,(g) + 3H,(g) == 2NH,(g) AH=-92.4 kd/mol

" @) BESitie

(1) RAopH 5
 RBARRAEONE, B ITRERE AN, ANKSRRNAERE, RE
- RARAM T RN AET FRAT A :

%t 4 % R e B X
% o d 4 B [E 3 {8 {1
Bk A A Y
R # %
BB TR
GF RS

(2) $HEHHr
A2 PHERHBAATRRA, ERT, FHERAMPROALFHRLHA
G R AR AN RAIEAR 133), AR RIE, SALRRRBNONE, it
B TR RR A, M KARANAERE, REFERAYTANA T, :

s
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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-------------------------------------------------------------------------------------------------------------------------------------------------------

x22 ARFHET, RARMNEE CFFHE RN RBeWTRANEE (ER2%)
AMEE/%
i £ /°C
0.1 MPa 10 MPa 20 MPa 30 MPa 60 MPa 100 MPa
200 15.3 81.5 86.4 89.9 95.4 98.8
300 2.20 52.0 64.2 71.0 84.2 92.6
400 0.40 25.1 38.2 47.0 65.2 79.8
500 0.10 10.6 19.1 264 422 5 e
600 0.05 4.50 9.10 13.8 25.1 314
e LR BT @, SRS RAN R AR ELREHFHREN T RO ST

L BRI T — B

-------------------------------------------------------------------------------------------------------------------------------------------------------

THEg R RE | MR8 | 1 RS o ) e R fe A A 51
A, HRAT LA S AU A S N RO FEARIRE . B
G I RN S A A T e R S b
fEALTR) AT ARG R SO 3, AHAS RO TR 5 P 1 2 i

2, FEFEPRAE = i BRI PR MR LIS B A 25 F Ve 7

1. JE5

JEFEH 0 B RIS S 56 B Y o B 23R W, S B T 0k
B (i 2-11), (B2, FESRBR, XTHRHAY 5E B
28 B il ZEoR R &, W23l ok, X4
R mAE =39t , Il REFRINS G A0 aias . Hiap, R

a ) — R R 5% 4 10 MPa~30 MPa.

801

=
=

NH, A F 5 / %
b

e
-
T

ﬂ | 1 | i 1 ]

5% / MPa
P 2-11 400 C FF- e 2 i (A8 o Bl He s i 2 Ak s 5

: I .
20 40 60 80 100

o T AL

47
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2. s

WRAE-F- A F sh I 3, & Rl iy 12 R ARG DA 4% v 1 1l
AR, SCRBEEHRU TX—A (K 2-12), B2, &
FERRAR A SOV RN, IR EPPA TR I ) A8, X
FE T A= RIBALT . B, TEEE—IEEW
WA . HET, 7E5CFRAE = —eR IR A 400~500 C.

o — |

| I l l
200 300 400 500 600
R / C

E2-12 10 MPa | P i @ 9 (4 B 7 J3cbi i 2 ) 728 1 s R e

3. frfEHl

Bpffife il . S R, N, ATH, B946& SO iA R A 715
T, ECR AR B Tk, e RN D R,
FEAR R N TG AR, o B ) 7 ARG IR B I R e PR % 2
[, BRT, A ea Tl b (a2 DLk R R 2
BT EAETR], XOPRER AR . R AR AE 500 °C A A7 I Y 1% P
R, XS N — e 400~500 CHATHYHZRA
FAN, N T B TRA A ) T Y, JEOR A
ML

220 LLE H, BIffij27E 500 CH130 MPahf, &
A TERR A Y0 v NH, AR R 080l S A7 26.4%,  BIP-fiiFis
N, FIH, AR AN = . TESEPRAE P b, BT 2% 18
BEXT A2 i s 55, filan, SREGRE EIA 7k, ff
KEBAZ WA IR S rh s 2, DR
fe V-l e 2 BUONH, B 5 88 8h (anf#l2-13 ), Beah, i

(D[R W B IR 0y T (A A1) 3% 1k BRI Bt S i i 7

48 HE b R R S

I L1 Hb 4 L] |

’r-_ | ;"if /x /’ 1”";; .v:'|l i.- I ' [~ -'r_-'”/r {337 J rr [=. /If | =i }
\ 1 11, . \ —> \_J Arh i | )1 F> =2 B\ ‘] fd j 11T AH .
]4| IFANF ALy ARSI T3 18U



AR & ow s 2L

iEN, FllH, B &S R — G o & plids & A4 s i th 2R AS
R, DR NH, 43 5 5 B9 JEURFSE ER

NZﬂH21

F2-13 A REL =i s

25 ik,
10 MPa~30 MPa ) 514 F & & .
B2,
SRS R N B 4
FE R

5, WU e AR O,

s O EAT B R R A A D
R BSE AT R, Hak
Fos , WRBE . HEARTRSE BN R o A OV Y 1
FRAFALE— > W] e A= B S N 4% FR R

I Bt #h 78

NIRRT —E RO, DI TE i

ey FEAAHL
T [N M
ik IS
. 10MPa~30MPa

kb
400~500 C

b 3 R Rk . 7E 400~500 °C A

B

— 7 AT o AELPRA PR R R A SR R KA

1RAE
PPN R, FHOE R R

ZPFMALE O, L5 7% IERE M A7 S N A 4
BeAh, B EARPEIR

SRR Je At 2 S5 T T AL FIESRASUE b, AL )

e, A BB
@ Rl - B - 12

BRE—ERERFRS TIMLE~

BRamERANCITERZ—, EALHE
B 5 ik P 1898 4, Y B, fEE MY
# 2 % (A.Frank, 1834—1916) % A #F % ¥
TRAFHEMAS (CaC,). ARAK N # &R
Wik, MG, XM FEHITLA, B2, d
TRADR, REHTAAELS, TE, F
RE RN FTAT & B R T % B b T4

A Nz S A

K&

BAEFRENHRLS f.

12 # k% %518 (F. Haber, 1868—1934)
M2 FFF M XA AMARLEEE KA,
FF 1908 F #iF T EHEAMENEF, X
A EEAFEUTEE: AhBAITEEL
fl; RIERREEBE R, #dwiRe
A RE—EEBTHAT; HEMARKSN

BT e e 49

IAUANG Fy At



AASeBurhi 22

A BEAER#THAKH; HEARXRBEAKSL R, ATFmEHT & kaE T HELF.
HEFEAAG K, B2-14 fBr =k %18 Fr R Ja kAW ok 3, B A KA 014
HemanLhiEE, —HERES,
\“*‘* I Ji7 8 ® ﬂ:ﬁﬁ%%fﬁlx %E_F
‘“‘\;] kR q A Rk & 19104, 168
s [ . 1 TR
B HIE .' M : B - W | 1 By A R R R 8 KR AR
_ 3 L NfIH, Hik, BETAANEM, 4
KRR — . B -4 T
it i 1 ik &7 oy BRI E KT KR A
P4 I [1] . e ‘
IE Wi R EF R AL TR E R,
ZH, ARAEFHEA
IV 1‘\ " BEATF UM, Bl T

_.-_H_.... | ———

i

F2-14  BRIAA RS AT HInY 2

M ES P ASEHTTAENER
B, TI1909F R THmAELTH, UAHK
e L Fn 4 - Bk A TE LA B9 F Al b
I, Ae&kERMAA, £ 17.5 MPa~20.0 MPa
K 500~600 CT, A& EEiten, B4
TERT LN TiME, EE-KAFH

E T ER, e R R T kiR 4
T, #ZEEEALEEE#® (C. Bosch,
1874—1940 ) 24X 1 FT%Z W B oy I & .

WHARE, FlEHTIT AR
BHRAEESEAEEAUATIUANFE,

o Wit RGFAE RN EB KRN F %
FRAAER (EERSAH,FCO) XA
AW ERE; RAHARKEISEERE,

o FREH. REMBEMAA: BhEE
WEAR, BTMhE REMEREFRELR
HEIVYH, # TIFREZNEMAA, 1§k
REFRRAHTT AEHKE, —EHF 1922
4, EFHATT a2 500 F B B 20 000 % %

50 HE Ak RNER ST

AN N 5 25 H

ARABWEMTFR I, #
MERT AN T v, A
BL, XAAREMN T FEsfh “bb-H
WiE" o

BREXAREARMEAAS KRENF %
KT 1918 F 3% M R # 3, WHHEF KA K
BAF W EEF ETMRFET 1931 F & WAL
FR, TUR, ERERREAXRFHA
B E AR

FlEWMAL, EMAEREATLIEF
21005457, FHNEAN YT L
WA KM, L, 2HHFESREAT L
F AR R IR 2 A K kIR A B 1%~2%,
HTBREAREWER, AMI—EKELAE
RABHTHA, 201645, FEM¥K L
ENFEDEFTINHAREANTH T —
HABMAR, BAXKANERE. E5ELA
% 7350 C. 1 MPa, X B#HFE XA RE
REHFRPHEERM, HEEEmS G
AT RE T oy B,
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L. A Tk R EAEAE, FERENT ( b
A, 3 RAR S B B. #sE iR S h &Ry
C. FRAR2 i s D. #EE A AR R

2. 1A AR, A amol N, f15 mol H,, {E—&E R R EAREAES, 2489 %43 ¢ mol N,
(1) IKFNPHFmE, A NH, ) i
(2) IKFF-rs, H, RN .
(3) FHLEBIARUNETR NS, WIERBGER (81 8K W & R, FR),

WA N, R

3. FEGLER Tk b, i 5 B i il SO, Ak Ky SO; = 2S0,(g) + O(g)==2S0; (g) AH=-196.6 kJ/mol.

TRV TAEARREMESR T, W AFPEfF SO, 1 b= .

bt SO, YL 2 /%
5 /T -
0.1 MPa 0.5 MPa | MPa 5 MPa 10 MPa
450 97.5 98.9 99.2 99.6 99.7
550 85.6 92.9 94.9 97.7 98.3

(1) MBS Eabr, b TS ARm S o] RE 2 A G 1k =Sk, DiEeny &2
(2) FESEbrAr v, g mikEE R 400~500 °C, BRI .
(3) FELBRA D, RAMEEEE, JERZ
(4) 7ELFRAErp, EAEZER, R
(5) BA Y SO, a7 e, TR 2 ;

4. EEME T H, FRA (N,, H, Z/DECO, NH,IRER ) fEVEA G BUERT 7 4 i & b 7,
H A52EER 2: Hrh iy CO, H W 4 : [Cu(NH,),]" + CO + NH,; = [Cu(NH,);,CO]" AH<0,

(1) Ha ikl COIE B A r= = .
(2) WU CO S YA 2 i 28 a2 AL BT A, Pk HWlle CORYRE 1, WTOEIAGE ] . o] 2 i P21 3
B = R

5. ARESE—FhCE L R i s R . A R H T IR IR S R k2 —.
CO(g) + H,O(g) == CO,(g) + Hi(g) A H=-41.2 klJ/mol
(1) feAr=rp, B4 CORYEALRIE R, [RINHE S Hy 9™ 38, n] RS Ed it 7

(2) TEEBAEREHZER T, $2.0 mol CO L 8.0 mol H,OIRAMINE] 830 C L4 ik n, k%
ST CO MYES 302 80% . 13- 2 I 11 -5 85 %X 100

(3) 4ok, HAWRMAZE, EMEIREPY, m Rk R
g A — 52 i CaO AT LU K H, RN R L s
I B4 A TS
% A CaORf, H, KRBT AR T
K CaO FHAH K CaO Xt -1y 14 5% Ml A {e] A [v] 2

Ho AU 2L / %

JCa0  flkKCaO 4 %Cao

S0 fksER R 51
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—. WERMNANAIRE
% i i 22 52 A R G T A 35
Al Ac
_Ac
— ek — LA §
WRHNERE [ e ppmsmg
| k2 s R
S i
fes 5 = FHRE | R TR
| [ etEi=at2) WB (K)
—{Q%mﬁ 3
ey W T
SR T, K
o( IF)#o( ) ok O<K
R R RS | R X

— . WERMEFRFEZFE
e e P Z AR R
mA(g) +nB(g) = pC(g) + 4D(g) AH<0(m+n>p+q)
MR FE AR, M HRH M 2F S N SR A5 2k B iy, X
SO R AR B RL sh OS2, SR R 36

GSES o5 R b i % ft. % F
RE
i
i
% .7

52 HE AN RS T

VPN N2, REAAS i H



AASAxrA R

1. SRICT FUHE it 0] 186 A2y RO 4 A7 W Sl AR 2 ( i
A. Na 57K, BEMK g H] b
B. Al 5 5z il BCH, B, el R iR
C. Na,SO, x5 BaCl, il s W B, B8 K
D. KHELA SRRV HIH CO, i, B HOlR KFEA SOy AR KA
2. m—PEAAELATIEAL mol N, #13 mol Hy, 7E—&E SR T H A A RUW A U NH, . 35BS
TANEE P IERR Y 2 ( e
A. N,, H, fINH, ¥Rk EZ LA 1:3:2
B. N,5¢2%1k ) NH,
C. 1S5 oy 3 5 30 Sz oy s 4 Ry %
D. PAfAE IS KEa mol N,, [A]R I EE 2a mol NH,
3. TE—E T AP FE R BERST RA L : 2S0,(g) + O,(g) = 2S05(g). F FIAHE LI S
R EE R A A2 ( o
AR TSR AN AR (L B. SO, MABUM A HAE {k
C. RGN HEAHZ D. £ e E AN FAE AL
4. WAERR, M2 a KR X(g) + Y(g) = Z(g) + M(g) + N(s) i
Tt R b X 5L R R AR G R . A B MU R B AR, {5y

RN b ETT, AORBUORSIER (). 3

A. FHEHRIE B. MAXMHEAR 3|

C. M) D. /N :
5. 7E2 LM 248 Pl AN, fil H,, i &AW : N+ 3H, = 2NH;, 9 [ 1]

710 s P4 FH H, (97 JE 25 A 2675 112 1 012 mol/(L - s), WU 10 s P9 31586 N, 40 % 1 it
6. WRILHL (COS) MM EEAR], AER7 50 ¥ (RTINS . AR BB AR,

CO 5 H,S K4 T 5 Jsz o I3k 5 - iy «
CO(g) + H,S(g) = COS(g) + H,(g)
) 25 B i CO 99 T B R 10 mol, 3K 3F- i i CO A9 9 i (Y 4 4 8 mol, H.Ak27F iy i 50 h

. FOIBEEMRE_ (BT,
a. THEIRRE, H,S MM Eref, FeWZ RV R A i :
b. WA COJF, iR HAREHHMA Sl
c. JMiHTH, SE‘J%E‘H{J 4 7 mol z‘lﬁﬂd
d. SEFIP-HH CO HFE LA Jy 80% R ]
) (R R TAEUL TR, S M rmamEpy =20
AN, WRZRONE_ S (I W™ sl “TEk” ), Oiso 200 250 300

HE / °C

o) 5fem 63



(3) R T, M1 LIS A A LT A 10 mol CO fil 10 mol H,S, Vi 15 CO iy 5E AL R N
40%, VU2 IR BETT SO A8 - RO
7. BFFENO,. SO, FF AR F AL FEXIA IR T H . AR SO BA S L,
(1) EH: 2S0,(g) + O,(g) = 2S04(g) A H=-196.6 kJ/mol
2NO(g) + O,(g) == 2NO,(g) A H=-113.0kJ/mol
M NO,(g) + SO,(g) == SO4(g) + NO(g) ) AH=____kJ/mol.
(2) fE—EARMT, KENO, 5 SO, MAR L 1:2 8 FHMAES T EAE LRV . FHIGERLI A
FPFARRER R (HFRE ),

a. KRR EHRARAEAE b. EAUARRIER (A fRFEAE
c. SO, FINO AR LR FFAE d. H4 A 1 mol SO;H#E 1 mol NO,

8. fiy- BT ( HOCH,CH,CH,COOH ) : 1iy- T S ( <;):o ) IR -

/
MXHCHCHGKHEJ£(3=O+&O

125 CHY, Wb y- BT BRAP) 6k ﬁommmm B 25 5 7 (AT, A5 y- T NS Y
VA 2 Bt S ] (722 A T R R s

{/min 21 50 80 100 120 160 220 co

c/(mol + L") | 0.024 0.050 0.071 0.081 0.090 0.104 0.116 0.132

HE % H
(1) 7£50~80 min rfﬁl, LLy-"T PR e AR AL 2 7m 11 O N 3 5 mol/(L * min).
(mﬁﬂmmmw V- R TR R
) T£25 CHf, RNV EBCN K=
M)ﬁ%%¥ﬁﬁwﬁ%]%m%ﬁ% bR 13 4l SRR EE 4 AT R IR i "
9. TE— T B 25 g8 & R . COL(g) + Hy(g) = CO(g) + H,O(g), H-fitj# %5 (K) FIk
() B CERWIE RPN,

1/C 700 800 830 1 000 1 200
K 0.6 0.9 1.0 17 2.6
HEE FHE H.
(1) %S P Rk K = s LK FO (B R sl AT ).
(Z)E%OTW,Wﬁﬁ$ﬁA]mﬂﬂlSdeﬁ‘%Wﬂﬁmﬁ.ﬂﬂuﬂ$ﬁﬁ,ﬂ$ﬁM
B L.OCIE “KF” “/hF" & “%7
(3) #1200 CH}, FEXRBZRMNIESY ) CO,. H,, CO. H,O Mk EE4r5]% 2 mol/L., 2 mol/L,
4 mol/L, 4 mol/L, Wi b3 5 17 ()~ % 2l Jy 1) 24 (I “TERN )™ 3 SO 7

" S R,

54 HE AbE RN RS ST

r | J
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A A Je A w2

e o T ————————
P Ao S ROy

[ SEISEHAY ]
1. AIRRE ., BEFHFZ TG Ha,
2. t—FFIJIHNET. SwFEHFEF X,

[ SC3EAHm ]

DNEAR, KIBEAR, B8, RE. RETE., WmEE. BT, BT, KE, mAdH
R A NO, F2 N,O, #A- A Ak 69 B R BEHL

£ #. 0.05 mol/L FeCl,’5#% . 0.15 mol/L KSCNizi#& . 0.1 mol/L K,Cr,0, %&i& . 6 mol/L
NaOH &% . 6 mol/L H,SO,#%#& . 0.5 mol/L CuCl,ixi& . #7K. sk, EKMK,

[REE] & A A

— . R T T 0 #6

. FeCl,i% i &5 KSCN ik #9 B

(1) 2B T MA10 mL A4K, Hi#HANS5HEO0.05 mol/L FeClyix &, 5
0.15 mol/L KSCN &%, RI BRI, AL, RE, HREHHHIER-TFHiENA, b,
R £ L

(2) @XEaPi@ENS5E0.05 mol/L FeCl;i&7%&, ®iX &b P& A 574 0.15 mol/L
KSCNz#&, MW LEEBRIAR, HikE c#iTat, TR TR

. ] A E a RN S R R b B S
5245 L .
0.05 mol/L FeCl, % it 0.15 mol/L KSCN % i
LRI R
%k

(3) 4@ L& KB P o MmNy Ekt, WEFLRERIAR, TART R,

55 A Ak a b B FIRAE b & A D B 5B
LRIL
4

TGN IO TR SN 55
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2. &£ K,Cr,0,%5 & P A 44 T 4.
Cr,0> + H,0+=2CrO% +2H
(# &) (FE)
B — %K%, A2 mL 0.1 mol/L K,.Cr,0, &k, RE#ETA PHFREFTER, N
RERAEEA, FIB-FEHERZERXEBDBEHOTE. TART £,

5206 o 3R LRAR 2
(1) BMiXE +F ™ w5~10 5
6 mol/L NaOH 7% ik
(2) iR o 4 48 fm 5~10 3
6 mol/L H,SO, & ik

= BEAE MY
1. £ CuClL, iz & ¥ A /&4 F 4
[Cu(H,0),]' +4CI" =[CuCL,]’+4H,0 AH>0
(&) (FE)
B FaXE, 23 mA2mL 0.5 mol/L CuCl,izi&, HHEPai— I XEhmik, RE
HTAKE, MEFREZERAL, 57— LXFTHATL, TRTE.

536 B LIHF 2
(1) fm#hixk 4

(2) HERKEETHAKY

2. MAANHEANO, N0, REAM B REEM (BT 2ANA1F2), HENHy
AR K F K, BB NIRMEAARGRE, FHNRMELRAILE, FAFHZ, F
AR A RHLE AR G ., TR T &

W M 4 5 1 2

5 3 B (1) B F#k (1) EFRXK

LRSI &

L35 R (2) ETRXK (2) ET#HAK

LG

it

[ [BRRFNITE ]

| E#ATRE., BEAMNT FHP QG KR, BESILEM? REARZIT B
Mo LI IERR IR | BT AR

2. BAHFBRNG, ZREAY LT TFESHOR L.

3. A CuCl ik m#kit, RAZWES T [CuCl] % &7 IRakpid R B D2

56 W _E  AbE NIRRT

I - ‘/ b } A "r \ -‘-’ T n ! i : 5 .'I.’"/! 1" ’..'.;.. { \ .f /i "/ I ; | [ [ _--.-I T _::J I 1
I\ AL ~ N\ | - » b RY - = AT A1 B
Y , = I N S J |[ - B J j__,l 9 /\]'\ = J " Jq| » rj _..f'Ij P
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* JKRIEBEFIERRY pH
o EhZEAYIKAE
o EARETE

KBRTZEFETEGAEREBRILEFNRIESP.
FEUFRNEBR2EKERPEITH, H, B, HD
BSFHEBEREKEIRPRENEFRMN, LAKSSHEER
AU . HRAUKEFEME A BB RN IES #
Fi&r, #5%EaiEs. BEER. TRWEFNRKIRR
IPEEEHEX,




f/Qaﬁ-dﬁiéd?ﬁﬁgii

T
H, 125~ 1l

M2, B8, FhARRALMENT, TE/KhaRRER B T, 1E
FHIEIZRAE T, AN [ o fifp i v 8 AR 7 AT IX1) 7

—. REERERFNSSEBRER

thR MRS A TG h 2w B AR ., ShRw T TR
i RAE . AOVALE, BERAYIE e EEER R /), HEER
2, AR RERRRICE ER R YE?

D xi31] GRAO

BARFI AR AR, 0.1 molVL 9 3 B A B B, LA ¢ ] pH
R, Rk FOk)), AAMNEFTFRFRAL, R,
WRILRIAS .

% 0.1 mol/L % 0.1 mol/L @&

pH

cr & H0
FH A

5% &R M

UG R, A [R5 A e R Y R R R 5 R 1Y pHL
SR B 5 K 4 N Y ) B R AR A 2200, X it
B PR MR 2 AR AY, B HCLF1 CH,COOH fY HE
& 10" & cHcoo g cmcoon  BIFREE R[], FEM A, HClL 4 HB B A B H FICl
32 CHCOOHAEATREARER (4% 3-1), CH,COOH H 7 &#B4H B 4 i CH,COO T H'
(nE3-2),

658 WH=F KPR TR

% : " il : E o . LD E: i PLr P .
A 2N NI TSI ) NS 53 ) IBXIUS T

—
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K, KPR SIEER, 7EHE
FEEE R AR, 59240, RENE 4 HL S Y R A T RR b 5 ER
BIR, RZMSSEBMEER. MR, R R rER,
H,SO,. NaOH #1 NaCl 55 J& T 5% HL ff 01 ; 55 FR AN 556k, 4N
CH,COOH FINH, + H,O %)@ T-55 H it i .

I~

— . SSHRRRIIEEFE

55 FEL AR B 1K, TR A FL S AR Y B AR VA MR R
TREE A5 R, R, 55 R AR T Y PR O R
iy, Flan, CH,COOH FINH; - H,O ) H# & 77 #& X Al
ilEZIWE

CH,COOH — CH,COO" + H"
NH, + H,O === NH; + OH"

TERL VIR, 55 B AR 0T o0 R S S - Y e R B o 41
- (R B/ IN T B0/ 5 R ESE S 45 6 B B i R
£ FWRE RO EE K, &k —BtElfE, ME
HORAHSE, RFIBEFERE.

5 H A2 VA —4F, W RS RS,
B2 kAR, Blan, FEEUKH A NH,Cl, NH,CI
ERWPEEEE, TREBER T NH AWER K,
NH, - H,O i i3, & ¥ (] e #8)), 7£ CH,COOH B H Iim A
CH,COONa i i i 55 24

=. BEEFHEY

5 HA AR, FE—ERMT, H55 Ry
o, IR B SP-ATI, TRCE AS H  TRJE Z [ AE— E K
o X —JUSHRRE— JUSS RO UL, ¥ VR 55 RS SO R I
HE 2 Tl TR BERY RN, ST R B E TR
ZHR—DHE, XTHHUMEEEEEH", Mk

@ 8K, KoZr DR . S50 e 2 -1 5 5.

5% B % L strong electrolyte
F W MR weak electrolyte

i, 5

ionization equilibrium

W % % %0 ionization constant

B HETHE 59
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#ilhn, CH,COOH AYH, 255 20T U .

_ ¢(CH,CO0) * ¢(H")
" ¢(CH,COOH)

LB A SR B A G, R H R IR R AR AN
K, U1 CH,COOH7E25 CHR K, H1.75x107°, 0 CHIK,
H1.65x 107, fr LA Z IR AT DL 2% J8 IR B X B B H 4%
WISC R 7E A — R R, A [R] 55 H A S5 1) L 2 BOAS [
(DL RRF S T0 ), U5 BH HA, 2 o 2500 5 Fh e v A T 1) 42 Jo e o
o HEWEUEOK, S5HRMBIEE BB, RZIRAR. LT
A VL B R B DR/ AT A I 555 S SO P A T iR 55 . A
CH;COOH FTHCN &R & 55 2, 725 °CHf CH;COOH Y K,
N1.75%x 107, HCNH K, H6.2x 107", fk Al A, HCN
& H CH,COOH B 55 (19 & .

[ BURR ] 7EXRBERT, & Ba Y i & Wk BN
0.20 mol * LT W& K, :AF B E FHE, CHEE
(UNH, - H,O M 1.7x107°mol - L', R+ HZI\EE T
NH; « H,O B (K, ).

[##] NH, - HOMHLE R SA R AR EEANT ;

NH, - HLO = NH;, + OH
G /(mol + L) 0.20 0 0
BAEWRE (mol - L") 1.7x107°  1.7x107° 1.7x10°
SRR (mol + L") 0.20-1.7x10°1.7%x10° 1.7x10°
¢(NH; * H,0)=(0.20-1.7 x 10 ) mol * L"'=0.20 mol + L'

o ¢(NH;) * ¢(OH") _ (1.7%107%) x (1.7x107)
" ¢(NH, - H,O) 0.20
% . ZIRJE T NH, - H,O fH B W52 0 1.4x107°,
2 055 PR N 22 J0 55 AL /K Y HL S 2 o B i T 8 . Al
n, H,CO, & Jussme, B EfE=n:

=~ 1.4x107

H,.CO; = H"+ HCO;
HCO; — H'+ CO§‘

G GRS S A R



A A Arrh 2

2 JCE R K 22 T 59 B B — A0 Ml B AR AT HL B R, X
SE L B RSAHE], Gl KL, K, BUK,, . Ky, AKX
o BN, 25 CHFH,CO, 1A HL 2 550508 -
c(H") - ¢(HCO;y)
" T (H,CO,)

=4.5x10"’

c(H") * ¢(CO3)
T (HCO))
HZ TSRS A B R BTAE I, K, >K, >K, >
KK, 0, TR 20y cH), R I0s R
FRVE R ARX SR 55 s, R HE RS — P E . Z2Iusaiiny
o5 Z o5 I -

=4 7%10™"

WD (x13-2] OAO

Jo B 3-3 BT 7=, 1) 2 A 2 mL 1 mol/L &% 8% 93X & ¥
ﬁﬁMm%ﬂﬂﬂmﬁ-%”%ﬁ fﬁ%ﬂ%ﬁﬁ
CH,COOH #) K, #= H,CO, # K, #) K7

------------------------------------------------------------------------------------------------------------------

| @ BESitie

Pl 3-3 e R N
IR B

-------------------------------------

L AEAMELALT B A005 ghid, RRHIE, ABMEHBENIIEN2 mL2molL
P HER. 2mL2 molLESER, MAHARETHLA AR EIRIA F 0 KA B 34575, KE |

ESSE T
: (1) BAB R0 B ik BB BALH A A% 5.9

(2) B4 RuT, ﬁﬂﬁfﬁmmﬁﬁﬁﬁﬁ$ﬁ% W iReF B 4 4

160 ¢ o
0
e
~ !
-~ 140
2
120 &
100 ., . | . =
0 100 200 300

] /s

13-4 BRSERME . R LI SO Bt ) 2R f R T

------------------------------------------------------------------------------------------------------------------

—— 2 mol/LEL %

—— 2 mol/L i iz

------------------------------------
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. CARERE T AT =AU
NaCN + HNO,=HCN + NaNO,
NaCN + HF=HCN + NaF
NaNO,+ HF=HNO, + NaF
WZIRE T HF . HCN FIHNO, 555 /2 1% v, 25 56 %50 K3/ INag I
2. [F K ST EN 5T, 5 T e, 25 P RS S 1 5 1]

i N\ BN 4 NH,CI NH, NaOH

w8 77

3. [ 10 mL ZK P IAZERK, RHMEES 1 L, FAUGETAIES R ( L
A. NH; - H,O iy g F K
B. ¢(NH;* H,0) 3§k
C. NH, Wi HIE =

c¢(NH;)
D. ~NH,-B,0) WA
4, fF—EHEETR, vKESRRA R TR ) S e Atk in A I P, i BELE o4
(1) oK Ry L B 1 24 0 2 14 Jit PR o :
(2) A, B, C=giXRBRART, o(H') /B A o =l .B
(3) A, B, C= AR, CHCOOHMmRUERAIRE__ . B/, c
(4) ZAH B S AR T (CHCOONIK . cHY W/, ARy %
ER__ (HF5),
@A H,0 @ ok it
@A NaOH [#{4&
@A HeHifR
@ A Na,CO, [#{A

5. FUKT R AL IR, IR .
(1) e FL fifp o Y R 5 HL B ) — o e 383 o IV AR ) o
(2) HORIAEARRE A4 0 Bk B Y ER IR RIS R EF'iFﬂEmﬁﬁﬁ rifs 2 A fLE Y By B 22 T W&
(3) i NaOH % i Az K i o e e 2 25 i B 30 D ok 52 11y 5 , I c(OH ) #3031 JFk 11 5 ;
(4) TSR ERmE i B ok BE R EE R TP Mk BEAY 2 4%, I ERR i) c(H) 2 ISR P c(H) 1 2435
(5) 4 Iy s v J3E A TR) i R BV 5 Y RN R v PO 1R B A [
6. BHI125 CHf, CH,COOH M K:=1.75x107,
(1) Y4 BER rbhn A— & it AEh ARt , CH,COOH 1Y i B W BUR M K817 47
(2) #EGR SR b CH;COOH AU 4 0.010 mol/L, ik 5] i B T iHA i b c(H) 22207

62 H=F KRR T RS
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— e

ey
/KL AVA R pH

TR, MR . BAER el o U F B 21
B2, HopryE s —o K2l IE e (K
3-5), W s FIEFEYE?

—. KB E

Fiwh B S i SE R R, AliK 24 AR 7 LA H,0 BB X
e, (EHPRAEE R DR HO MOH . XERU/KZE
— s LR, REAAE s R ES (AniEl3-6 )

@e ¢ ¢

HO 4+ HO —— H0* <+ OH

#3-6  KATHUES HRR
AR KR HL S R TS N

H,O =— H"+ OH"

K e B B A B, BB P H A OH e BE 2 X
E—EE, iREK, -

c(H*) + c(OH)=K.,

K, ISk B FRREE, mPROKIE . K, 7] e
BomAS, el e TR

%31 FREBETKNETRE K

t/C 0 10 20 25 40 50 90 100

K./107" 10.115]0296 0687 | 1.01 | 2.87 | 531 | 37.1 | 54.5

®.

#3-5 KirratnEn

A Hy B TR

ionic product of water

o )

KL A pH 63
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MR- 1] LR, BEERBER T, KR 1
Ko FEHURT, —MTLUARK Z1x107, H.

Kw= c(H") - ¢(OH)=1x10""

—. AREREMES pH

K BB RAAGE T4k, id H T F iY H i B

L
e 1
: (@) BE5SiTie

AR F IR ARG B, E R TS RIESNT S E A,
(1) BEERPAEAEHEOH ? MMERPAGTHLAH 7 KBERA.
(2) WETFTHIHEALP, c(H)Foc(OH ) M1AR TILAAH (3R ).

1e) 46 K A\ waE K AL BEAR N

nE e Y EHER &
c(H)
¢(OH")

c(H") #1 c(OH) & K /N . 8¢

TERE T, FERT cH) A OH ) FIFRFLEE1x 1077,
HEE T ec(HYFE T LIIFE H «(OH), [RZIR%K, H LA
Z5iHenlH, fEH R T ERRRWMESE R ) M
c(OH ) AU PR A&

FRYEIARIR, c(H)>c(OH), c¢(H)>1x 10" mol/L;

HFPERI, ¢(H)=c(OH )=1 x 107 mol/L;

BRI, c(H)<c(OH), c¢(H)<1x 10" mol/L.

a] UL, FH e(H") Al c(OH™) s il DL 2 715 75 T R mal 1 1) 5
55, TERIH LT IRATH pH FR A R, 84 pH
SeH) XA AKZRWE?

64 H=F KRR T RS P



ARt 22

pH /& c(H") Wy Xi %5, Bi: pH=-lg c«(H"). {5ill0.
c(H")=1x 10" mol/L Fyh iAW, pH=-1g10 '=7;
c(H)=1 x 107 mol/L FRTEIF W, pH=-1g107°=5;
c(H)=1 x 10~ mol/L FBIER K , pH=-1g10°=9,
PRl , 765 IR T PR W0 pH=7, R % W1

pH<7, BPEE WA pH>7, BER, X T c(H) flc(OH)
FREE/INIRRIAT (<1 mol/L ), FH pH s HmRmE e B %
H e(H") 8% c(OH ") e/~ 2 )7 # ,

VR pH AT LA F pHAR 4800 &, ] DAFH pH i &,
W 3-7 iR €3-7  H pH it & 1Y pH
@) BHER s

pH IX4EF0 pH 1t
1. pH R4

PHIEKE R RKAA L HRBETANBREARREE, 2 TH AN, €A E pH & 75K
RETARGHEE, THTRENEER N pH, ¥ AW pHRK A Z pH K KM F pH R4
(wE3-8), " ZpHIRKWpHEEZ 1~14( & FEH ) :0~10, TLLRAFHpHEAL N 1; &
FpHRAWpHEERE, TUHA02K03hpHE, Wi, THHFTHRE. FHRmMEE
kB % A pH AR 4K

3-8 JLFhpH A4

2. pHit
pHit, XM B&E, THEARBEMNEERGpH, HERH0~14, AMNMREF|ET S £EFW
FE, AHTEMHEANpHI, TREZMATIER, K., BB REAS,

BN KR HEEAERAPH 65

(DN NFIEH, REFEATT 7 A H
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T AN A = ARl S g v R H W SR R R, A
(TR A % Ffd R S5 I W R R E A 3 VI &R . Atk
AR A pH, X TR A= BEpse, DL H
e T YT IR (a5 AR B S

fan, ARG FRE AR A — € 1 pH, 1L Y pH A2
Wrs (19— B ZES R, RN YRR BT 7 2K R,
25yt pH RS ENRIT M EEFBR2Z —. EHHEERD,
AT A ki FH 4 A 22 B A 070 Sk A& Y pHL il 22 3k 31
BRI B DIt TEIROROUIER, MR sloma i 242 /K A Ak 3
TR RN . Filan, B oK o] A a5 i 5%
A o B 2 A U 2 A maE IR K AT e R
fiso LR oK s A AR E S P A, A A R ol F pH H 3 g

NERIER (MR (SGHEAT R Sl R A =, R A3 pH 52 M b

RAHBGRD L) YIRS [RIE S F7 5 IR K S A R (gl 3-9), A

[] /4 A A 0 33 1Y pHJE AT AS [RI Y 2R (s 3-2).
TERL A SR A Tk A = rpr, VR pH Y 92 ) i 2 5 i) S
LG e i PR EERN R AT E R
B 5 R B P A E TP, VAR pHL Y 7R A DRI E 2
A -

*®32 —LEEEYRETEKENLENpHEE

(=] pH & H 14 pH & B
KA 6~7 4 ¥ 6~7
INE 6.3~7.5 2 7~8
Ex 6~7 ¥R 5~6.5
A" 6~7 F# 5.5~7
v 6~7 LR 5~1.5
it 6~8 A 6~6.5
LAE 4.8~5.5 B H, 6~7
A 6~7 Y 5~6

66 = KRR TS T

(AN N2, REIAAS 7 it H
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@RS BR - HE

iR RY B B - 18
HTRHERWMARES, AhER | REFTEERA, HCOJHCO; by %4 fF A
GHMpHAERKE—EWEE, i, = TATATHET:
B9 % pH G Bl £ 7.35~745, k%% H(@Q+HCO;(aq)==H,CO,(aq)==CO.(e)*H,0()
ARBERF—ARAMPHEREE, & SEAPEmOEERM, PHAER
FoHE LA YEE, #TH"EA%E. ¥ | B7ASATEEH ; LR m> BN,

WXMPHBET2UT LI R®R Y #, #  FPHASREFAHHTHKON . b T
75U Lo RETH, HEGSUTR | HCO; MHCO,MKERALTUAY, Hit
FETSU L, ¢ERAERTAS, MEF | TR KR pH B IB KB K HE 1L

H,CO,;/ HCO; & # 1k & Xt f K & B 8w JE

=. ERRAFIiEE

PR A RN R AR PR s g, FH BRI EE R (5K
B ) S E A M BE Bk ( 3RR ) k. T E TP
FHAXAS W& 3-10 Fros . i 8 8 28 2 04 o iY 1 ok
AR (BH ), HETE P B — € R HIR B . RN E 1Y
B (=R ), FFIUE PSS A LT RS s 50),  Gn i Ak
ol ARG . BT B P R R I BN e D, Bl IR
FRIR N ST, W pH S &E2ZE, X TimR, ®
B HY AT, T AR T R AR R BB BE RO, AR
T BB R X I pH Y SE MR AN R . Y4 T e A s, B

P 3-10 gl AL o 5 RO (A

o} i E

neutralization titration

AT

(NAE N NI, REFENATE A

KL B ANA I pH 67
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/bt B ik R I 2 5 R T WY pH R AE (&l 3-11 ). ik
i 4 770 B g R B 8 AR R R IOV B SE 4, B R N FIA2E
Mo XA TR AR BR B A i, AT AT
Ik S PP S ) AR

1 2 il._ K/__
10
Ak — T
81 -
o B #E 3%
6} i
1]
\ |
: G
2 "_,/’/
0 10 20 30 40
V[NaOH(aq)}/mL

3-11  F0.100 0 mol/L NaOH % #ii% %€ 20.00 mL 0.100 0 mol/L
HCLi#E i # ep iy pH 2 4k

ARk R RE PR TR L PR, T HLRA A 8 R T
B, Wik, fETA APt h BAT ZRINH .

@ BRI EL e e e
ERtRE R TIREESEE

BT E -—BANHRIFH, ©
MEBHRFTFERETH, HArTFH58 8
HOWBEFEATRENEE, Bk, YpHK
TH, #F,. BFHEALGENTHLT R
BRHAEHZEAL, fl, B8 ( LHIn X
™) BB FEMEE T T

HIn=—=H" + In
21 & iR

(%€ ) (5 €& )

[ 51 ]

18 77l By B & & b= & — & 89 pH 36 B
NEEH, EHBETHANEETEEEHE
B, LA RAET AR EEEw
B 3-12 fT 7~ o

i Pk
18
HH L A4

2 3 4 5 6 7 8 910 11
pH

F3-12  JLFP# RIHE 5 e 28 o [

1 0.103 2 mol/L HCI & & i 78 A e & 1)

NaOH %k, |E =KL EIE T R w, 78R
NaOH 14+ NaOH F 4 o 1Y e B

68 H=E KRR TS T

I N EH

A 22 AN 7 150
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LRk % | HCLE R VR /mL | 457 NaOH 3% & 7 & /mL
| 27.84 25.00
2 27.83 25.00
3 27.85 25.00
[f# ] i HCIS NaOHA W F YRR A R -
HCl + NaOH = NaCl + H,0
1 mol 1 mol

¢(HCI) + V[HCl(aq)] ¢(NaOH) + V[NaOH(aq)]

¢(HCl) - VTHCl(aq)]
V[NaOH(aq)]

RS — UG E IR UA, 14

4G : ¢(NaOH) =

0.103 2 mol/L x 0.027 84 L
¢,(NaOH) = =0.114 9 mol/L
0.025 00 L

[FI AT 5 . ¢,(NaOH) =0.114 9 mol/L, ¢(NaOH)=0.115 0 mol/L

0.114 9 mol/L+0.114 9 mol/L+0.115 0 mol/L
3

| ; ¢(NaOH) =
=0.114 9 mol/L
% . 1% NaOH ¥ & " NaOH fi 4 i %) & %k & b
0.114 9 mol/L.

{Gjﬁﬁ%a

ST E M

BAVERRHRE, FF 5Bt RBAT TS F 25, :
: PR RS, BIELE . RNBHAEGETFRANMNENERAS, £
D F e MOE AT, BB LR ORGSR EA RS, MR (el e

L B, MRERBAERRBE ), MET SRR ETINE.

L mEBEPAE. B, TRAFLSAIOAT, A KL I, B
L PR BARA—HERGE SN, RESNTEORR, RESNTHAERIH
L AR ST, AR R IR R AT BB AR £ R RRAT S AT
L ik BB A ERIA R EAREATR BAATR  k, ARBRGE S

L RESMTHHEENN . FRES . HESTFRBEIE. 5
 EREMTY, RRRELENALES, UK R RIBR AT R
Emnwﬁ:&$%¢,%%¢%ﬁéﬁk%%%,Mﬁ%ﬁ%ﬁﬁﬁ%;&ikﬁ%E

é%%ﬁﬁ%%%?.ﬁﬁﬁ%m%%ﬁﬁg

-------------------------------------------------------------------------------------------------------------------------------------------------------

- - S
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................................................................. ﬁﬂ_ﬁﬁm
L. FERUK PR T s FERUKHAERRL T A
2. fEFIEH, c(H) H/NERAYHEFIY & (HLFF5, TR ); pHf/hBIRAHES

My
(0.1 mol/L HCl Ak
(20.1 mol/L H,SO, i% 1k
(3)0.1 mol/L NaOH % ik
@0.1 mol/L CH,COOH j# i
3. (1) HAh#En pH=5, MiZ#EmT ) cH )=

(2) fFHIRT, K pH=3, HPAc(OH) N (HiFhE ).
a. 0.1 mol/L b.1x 107 mol/L
c. 1 %107 mol/L d. 1 x 10" mol/L

4. RBUHIE . pHAHIE A9 HCL# A CH,COOH i i 41 il 5 NaOH i i rh i, 2% Il FE NaOH 19 9
ESE PSS , B2 ;

5. 748 mL 0.1 mol/L HNO, i## "1 A 12 mL 0.4 mol/L KOH %, FriHam S ( )s
A. 551 B. s C. Mtk D. "k

6. MIELZrh—2eyih (AT AATHM . 34 ) pH, IR cHY), AT £,

MG | B | Eh | aFE | wAR | 847 HER | AR | AR | BRE | ZHA
pH
c(H"

7. R T W B R, AT R SEES HR TR AR 2R R KA — 8 ) 3
v, ek, AR IR RS pH ; SRJS MIBERCPE 2K, i i i e pH. LS
SEUNE .

N E A& /mL 0 2 4 6 8 10 12 14 16

V& HE #9 pH 4 4 4 4 6 8 10 10 10

M EaREEE, LUIMAZ KRR R AR SR . pH WP AL AR 2 il i 2 BT, 5 HR 40 il 2k 1] [l 2
4[] A8
(1) Jr i) 4 58 v P i o 2
(2) IRFI ST 2 05 G A i) pH Al e(OH ) 43l R 2702
(3) Mg, ROMAZKIEBEZ D7

70 H=3 KR AYE BN -



A A o kw2

—

—H
wih s K

Na,CO, & H &A1& i O ER, (BPRalm, 761 &1
IR ROl dh Ak el Bk, o s s
ESE. M4 Na,CO, AT 41 “Bl” fdi HIWE?

—. EZERIKRE

1. SRR At

-------------------------------------------------------------------------------------------------------------------------------------------------------

3 IR 0 BR AP

[ f2itiin)es ]
L BURREMM, AUEREMM. L, RERGBRMBETR? B Ee £ LN
L A A% A2

[ L3RR ]

(1) SkBAiE 77 kMK T AT 5 2550k 49 B Ak . E

(2) ARIBH AL oy A AR TR 55, T AP o) R BA Rk L, BAFaRE, |
ARG B AT '

* NaCl Na,CO, | NH,CI KNO, | CH,COONa | (NH,),SO,
h V5 R 8 B A e
HmeyEA
[ BRI )
oM LR FIRER, PBARIERGEBRAMES M ERBZ N X A,
Hmay kA B B 0 W o R 59 A 3k 0 e, 55 BR 34
455 Y B

.
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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WAL LN
NH,Cl % i# NaCl 7 ik CH,COONa % i

€3-13  A[FIEL A pH

SRR, SRR AR R R P, SRR 55 R Y
R R, s B R RO T TR S e (AN &l 3-13 ). B
an, Na,CO,&imisfinh, HFREmrE, Xyie e
S BT AR

2. TR S IRAS IR g e Y )it 1A

IR RRYE . B IR P, BUR TR c(H) Al
c(OH) WX K/, R A, Rt 2 5 i A [ 25 A8 ) £k
VR c(H) A c(OH ) AT K /NG 22 57 W 2

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

 ORBWEORASR, ARG EER (NaClE R, NHOE R A
CH,COONaizik ) T A& &Fr & T, ARET My aZAFRNIATHH, =K E :
ORFI A6 2 E IR P B 6
T awn NaCl 3% % NH,CI 3% & CH,COONa

B EENET

BTERTHLERERS
WA

c(H') 71 c(OH) &y 48 % A /)N

-
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

E IS el LARIGE , $h R AR, S K T
2R Y B T UK HL 2 R A HY B OH B4 &5 A2 55
A G, I AT LA NH,CHA R A B #4753

72 REE KRR T RS T

P I . .; I K. I - K- _,I.. 1;_\:..; : T & L Ir :-.'I.- I ': "
T{ ”ﬂlr '/l‘w /’ ;"‘!;,f _‘_J -ﬁ:_iz [ ] | 1’ frg\,.-____-__a JQ’ ,] N7 ? 15 [1 (T A4 r! ! |
A 2N NI TSI ) NS 53 ) IBXIUS T

—
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NH,Cl J2& 58 B it o, J& T 5d R 55 itk . NH,Cl1iE T /K
G, SeTBHEERNH, MICL, 4K haEAEE T3] s .

H,O == H"+ OH"

Hip, NHy 5K BRI OH 456, A il 5 H i
Jii——NH, - H,O, 38 77K A9 s 257, (K i el 1A
A, MR R, R c(H) >c(OH ), A
I, NH,CUAR 2.

IR AT IR N

H,O+=—0H + H"
+

NH,Cl=NH; + CI'

I

NH3 o HEO
Jé\ﬁ@%:
NHqu + HEO — NHS" HEO + HCl

LSk
NHI ¥+ Hgo e NHE * HEO + H+

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

. (@) BESitie |
L R RNHCUE R L S AT A,
| CH,COONa ik 2 Atk il R B . :

--------------------------------------------------------------------------------------------------

% NH,C1 #1 CH;,COONaiX#£, 7E/KHFWH, FHhEEH
K A ES5 /K LS H SR ) HY 5% OH™ 45 A5 155 HiL A o 1) 12
N, WSERZERIIK AR .

Na,CO, 147K fittf# i 5 CH,COONa 2418, {H i H,CO,
J& . JUM, Na,CO; KR Zx—28, Bty

F—, Na,CO,7E/KHHL B R 1) COs™ KA Kfiff -

H,O = OH + H'
%
Na,CO,=2Na*+ CO;"

|

HCO;

K ##  hydrolysis
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B R

COZ + H,0 =—=HCO; + OH"

B2, AR HCO, #— R AKE, B R
HCO; + H,0 = H,CO,+ OH"

AT U, Na,CO, HiL B 2R 1Y CO;~ 5 7K HL &5 HH R 1Y
H' 454 4 s HCO,, HCO; X 5 H' 45 & 4 i H,CO,, fRff
IKARSER B, AW TP c(OH) B, FrLAVA TR S

{H2, Na,CO, % LK mREEEIR N, P i s i
H,CO; MM EAR /N, A&l CO, Sk

Zi F AR, HuRiRsSmERE TKE, R B A 1 BH
B S5EWTrOH 4GS, HEwhicH) >
c(OH), AW EMRME. Yummss s Tk, thiE
PR B S TP H S A A RS IR, A W Y
c(OH) > c(H"), it

1 0 PR 5 Bl 3 4 NaCl, KNO, %6 T 7k i, he e
AR, BHEFEARSHERTPIH SOH 456 4
G55 FRL A B, A U R R SR AR ER AN e AR OK i, T R
c(H)=c(OH"), 2P,

553 1 P 55 08 A R R A KA e AR B 2, X LAY

-------------------------------------------------------------------------------------------------------------------------------------------------------
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bR 8 R e A E T e _
%%ﬁ£ﬁ¢m%%%%%@%3ﬁ5m%%ﬁ%%%%&ﬁm%.Wﬁ%?§

B, BREZL PR, #lde, ENaCOERY, AEVMETANA, H', AENNAE
: FAOH, COY, HCO;., HBEHHFFE, THEEHETHREZMGEELA. :

¢(Na')+c(H")=c(OH )+c(HCO; )+2c(C0_f") :
EOBEERY, WFREBFRAEKBRCE, BFOAEHXLLT EK,

L dRP, T CON AAKM, Bk PHRTCON, EAHCO, #HCO,, HAEAE
L ATFRAA: '

¢(CO2 y+¢(HCO; )+¢(H,CO,)=0.1 mol/L

-----------------------------------------------------------------------------------------------------------------------------------------------------

W= KR RN O
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-------------------------------------------------------------------------------------------------------------------------------------------------------

LHEFRPLETRACMAERT EENTREZ, LA P REERAE |

ELTCTES Y SUN TS

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

— EJ
—_—

A0 2 S E PR E S

WS ER ORI, — RIS 18 . — &N
WP RN SR AT
R RN, EEZER IR ER

fan, XFFomiss iy (MA) BYZKHE
H,O=—=H"+ OH"

+

MA = A +M"

I

HA ( 557% )

e AR B 555 T T Tk B sy, R BOXE Pl (R R OB
N, ZER KRR R EOR  [R)BR, X T 0 R 55 e R
M G O 553 B 5357 , T2 KRR P AOR <

Th IS K il 2 T S

FANESERIVE AR

KB 2 IR . WSS

-------------------------------------------------------------------------------------------------------------------------------------------------------

@R OALAAG
| B Ak 3t Fey(SO,); AR AT 4 44 % v

[ {2Hia)RE ]

(1)Fe,(SO,), /& & 288 MiF 2 #E? 5 i1 Fey(SO,),

WETTUEES TN

(2) ME R E&H# &, % vh Fey(SO,), /K T # 4

B & T Ak AT AR 7

[ SEEEHRR ]
MAVAT EIBR .
KR

0.01 mol/L Fe,(SO,), & i& . Fe,(SO,); saik. RALBL

-------------------------------------------------------------------------------------------------------------------------------------------------------

KE k., RER., KRKAET., pHit, B, Bt K3,

() &%

Fe(OH), 2 — #} 45

B, MEETK,
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-------------------------------------------------------------------------------------------------------------------------------------------------------

B RAAG SA% (T BATM ), RRTAEHT %R, ZAERFLRIA |

L B BTSSRI SIS A

E AN S LI ¥ R ERIAR L2
i
BN 4 69 %
AR B R

[ L5508 ]
$5iBJE . KRB Fey(SO,), KE-F#r69%m, 5 R Fiti#k,

2 2k

o -

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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=i

WYL 20 B, IRRE . Wk R A SO SR B el AR A
SRR, s 2K e, fan,
Th IS A K % v B A R Bk A SO a0 S B, HR RN SR T
2050 VAN 5 YU 5 & 2 LA P By 1 2 DT e R T
KA LB 7 A5 80, R A K SRR BRSO AR R Al e
{057 ] K S N [ #5380, ERAK R R RS K 7R
BRI AGE RERR R, #R T AR IS K - i i A Bh AN
KRR A s 5,

=. ESSIKEERIR A

FEAETE . AR RR RS R, AR s HER K R Y
JERUHE R fiff e SEBR IR AL, i),  FH Na,CO, ¥ Wi e Tl iE i
AT DLREGE e V5 ROR SR EAE T TR T LA 7 Na,CO,
WA, W c(OH )38 K. £S5 50 % L il FeCly i
W, O FeCl, AIARYE TR ERRR T, SR FEhnKH

G GRS S A R
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B Frifa BOMRIE,  H B i e G IR H e ke 4
FeCl, 17K fi# -

X, AMTHE s L. gEh ok, sl
FIF AT, Fe' B9k, AL KA iU AI(OH), A& . Fe™
TK A A Y Fe(OH), 2 1A BT AR 7K Hh 448 /N ) B 17 00k 3R 4
R R RRL M OTRE, M BR 2K b 98, &2 K
IVE

AR ER K AR R EEAR G, AT LU F ML & 0 0 il
& Bilan, H TiCl, il £ TiO, R WAl R T

TiCl, + (x+2)H,0=TiO, * xH,O | + 4HCI

TEHI BTN A B ZK,  [FIEEmER, Rl K i s T 58
%, & TiO, » xH,0 & K515 2 TiO, ( 2RIy ik nl
T#1 4 Sn0O. Sn0,% ). TiO, itk FdEHfaE, &—

FrEEERL, TIZHTIRE BEHNEARSE Tk .

€) &mrER

EHRIKEEEL

KM A HA % =%, MOH% T=#, MA %k
THEMNERNE, FMAYEHF®RE, U
HABOETTERN:

A" +H,0+=—=HA+OH

ERR P FEERTRTA

_ &(HA) - (OH)
¢(A)

K, 0 5 8 AR 8
TIPS SRS S S e
%%:
o(H) - o(A)

(HA) =
) K,

NS B 44 f;h

B FRRNK BRAR, 5 E5K
B AME R BREFY K%
o(H) - (OH) _ K,

K, K,

RIS, TR B AR B B
SR L E TR S

K h:'

FRANKRRZARN, BRABTREEH
WD (BRIERRIERT ), HATEKRN
WK REAZ R AR, XIELFHE T RATHE 89 2
&R,

H= EREEOKEE 77



WAL [ {2 KALSO,), - 12H,0 | ik Pk (81 “fR” "B 2 “rp”), JEIRE
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(ST RAERR ).

2. TESEBG A AL Na,S VAT, H %I JLi% NaOH i, iUt A
3. EAKGEHERNEAGERG M, HIEKH
4. TR, SEM4%5 0.1 mol/L CH,COONai# i pH=9, MV i /K iy 25 2K Y ¢«(OH )=
5. 7% T, CH,COOH % i A1 NaOH 5 ¥ 7t 43 B2 J A A3 i i pH=7, WU L5 & h ¢(CH,COO0") Fil
e(Na") IR/ KR 2
6. TN i A ER 0% A fire g SRR A ( Ja
A. Na,SO, w5 B. NaHCO, i##k
C. CH,COOH i# i D. NH,Cli##
7. S s MOH (A7 R AERRL . SR 000 v BE 1Y 55 R HA ISR A 5 . TP GBS PR BE IR/
KFRAE ( lo
A. c(M)>c(OH )>c(A)>c(H) B. c(M)>c(A)>c(H)>c(OH)
C. (M) >c(A)>c¢(OH)>c(H) D. ¢c(M)>c(H)>c(A)>c(OH)

10.

78

FEBCAH IR T, S5 BT i B 1) Na,CO, T NaHC O, i3 pH AR/, FF B TELAL
Sb,0, AT FHAE SR RIBH AR R 45 . 76256 % b a] A1 SbCI, 14 7K 5 il L Sb,0, ( SbCl, 1 7K fiff 73
=EAT, PEFEPIAT SbOCI % ), HUR R i) Fm
2SbCl;+3H,0 == Sb,0,+6HCI
N TR 20 Sb,05, FAERFELKE SOCL Z22 A KBRSV a2 A 20K . ik
- 15 7% 20 I B 58 A 3 ST 45 E P
SOCL ( Waifts ) E—FhiRASaY, HE 77 Co A 10 mL K A94E IR /NI I 8~107%
o, ADWREEBRIZUR N, W FA SR, IR Rl Sk i SR, SR F A e
ﬁhnnﬂ'{ﬁ‘ﬁﬂl_@.é‘j SO,. BRRFHHIUH, FFAFHAE, SRR AgNO: sk, AAE THH
BRI L EITIERTH
(1) MRIELIEIS, 5 i SOCL, 5K R 4k fiat
(2) ¥ AICL I ZE T I IR A B IEK AICL, 1% SOCL, 5 AIC; - 6H,0 IR A IF Ik, nI445]00
K AICL, R .

PR KRR AR ROV S T

x’l /’ L, \J == | ] | - A 492 1 AC 283 B HA Al FH
| ~ \ r : '|5|-' ! ) > A7 A i { i J 1117 111 11
I( | e TS f1'-:I.J=<;,|--"\ 1“1~J' J IR UL T
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D HIL RG]
OUTRETA T

WAVHGE , W PA DTRE A U B T RN & A 1 244
— filhn, B AgNO, B 5 NaClIF IR S, &4 H
) AgCLULTE , VAT E§ el .

Ag*+ Cl'=AgClI |

G S L 3 9 S U AgNO, R NaCl 14 49 S5 11 4 A 46
HFesr O, Ml id A Ag  FCl ig?

—. MEAHBRRRATE AT

" @) BESitie
z x3-3 UMt AR ERE (20 C)

§ P FEF, KAGHEED R S T
D OEREN KR, WS A B ED.
TN, AN REY. B, Aecl L l07
EA%L&%MH@%%ﬁﬁ%wE N, i
R AgBr 84x10°
BRI RBGEMARE, L uis
BRI BB TR . AL TR ; Ag.S 1.3%107™"
EE%%ﬁ,ﬁﬁﬂTﬂﬁ: S BaCl, 35.7
(1) AE RN A | Ba(OH), 389
PR R R E BaSO, 31 10°
i (2) ERAKACIRRENER | Ca(OH), 0.160
%*%ﬁﬁﬁﬂgﬁdﬁ ; CaSO, 0.202
Fe(OH), 3x10™

i el i i e il il e i i e L A

B/ PlEERE 79
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A solubility product

iR

A A o kw2

M 330 LIF Y, A A% HL A I3 A6 7K Hh 0 7% il B 22
AR K, a1 AgClLFI AgNOs. AT 15 LK % i B /N F
0.01 gAY HLfiff i PR b MEVR HL i 0, 4 AgCl. Ag,S. BaSO,
o TE20 CHY, AgClHYEMEE R 1.5%x107" g, 24 AgNO;
5 NaClTEE W o i A i AgCLITTE R, TERR TP AFEAET
G LIV

Ag'(aq) + CI (ag) == AgCI(s)

M A S AUTYE 2B B A BE, FRATTAT LA H AgClLFE
WA PRt — i, fEKaTERT,
it Ag MICL it 3 AgCLRY R HEA K, X —id FEgl 2 i
fifs H— i, WRPHAg FMCI 32 AgCLER M . FHE
FHI5], B3| AgClP AN, X—d B ETE. 1
—EWE T, HULTERE M BCRAH SR, 1593 AgCLAYH
Fa, BUEEST 3 sh 2514 .

AgCl(s) <=2~ Ag'(aq) + CI (aq)

AT X AR DITE I -, DT . ik 18]
XA A AFTE, RE T Ag' 5 ClL 1 A RE#E 1T
T, [BHE—BIEHT, HEBRPEREFHEE/NT
1 x 107 molV/L A, fk27 bl 5 A A T vE i SO s 64 7
ol

ST KT, A E AR O ) DT TE T A
V- AFTE - W 8, PRI ERE R, REaER, £
FHK -

fan, XFF 20 R DTTE A -0, K ml
MR (EARSEY) T — AT 348 -

AgCl(s) = Ag'(aq) + Cl'(aq) Ks=c(Ag") + c(CI")
Ag,S(s) == 2Ag'(aq) + S*(aq) Ks=c*(Ag’) - ¢(S")

Ko SR 1 MEG HLAR e K P RUPR AR RE T, 5 XV FL Ao
SRR BRI A 5. 25 CCH L MEA B A o B s B R AL
I-gﬁ‘%mD

K P Y S P

(£

F

| \ VAV

I fl p /’ — ™
1. \ r

\ 4 N o

n
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AR5 5 R R T M I R R R GO B R S TR R
FRHFS R0, T Ag,SH ki, £ &%l
O=c(Ag") + «(S™) ] HARRT AN, AT LUK WriZ IR B B3
PR HOE AR R AR TR P TR I R O

0>K,, WWPAIENTH;

0 =K, UIIESHEMAAT IR,

O<Ky, BWRPICTITENTH.

—. IiERAREFERIN A

XEVF FEL iR ST A DLTE IR e P B2 sh A4l , AT aT LA
AR, (- 1) s Y O ) B B —— R Y
TEACNDUTE, sRUTTEFA NIRRT RIS 1. NI, T35
e AR e . RHE AR R SE SR T N

1. DU R

TETCHLY Bl 2 Nt 2l . PR KA ¥R AE R, H R
A DL TE R IR B B iR L R e O HAY . B, T
NAEY SRR e TR L 7 I LS D R R ved
FoK, FIMAZ KM pH, 7] fifi Fe’ 4 il Fe(OH), L IE
Mk 2. Xan, 78 Tk Rk FEY (&l 3-14), LA
Na,SEULTER], ffi/KrpryRELe 48 & W Cu’, Hg™”
L A RMEA R CuS . HeS FFULIE M bR 2, RN,
bR s R B ik

Errre
| e

ik ok

- LA i ‘ LU o R | A

Al a1 v
iﬁ:ﬁg% o : T,

13-14 L P UliEik oK AL E T 2 i S

B[ UUERET 81

||r /N j :”:‘f* \_J -‘:sif ; i ' 1! r\ , J.J;._’r ‘] \ 71 % jg [1 * .’-;;!"ij 1
£ ™ | 4 N :f LA/ 1) 2 JRL'JK.'( i‘.] ""J|!j=r\-.||'_a’r|dI
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 HRARRES BAREERET, FARERNRGEB RS HRA
. RRREB ARG, BT A BT ORGSR E . ?
(1) WRBBREEERPHSO;, KkEMALSREEMB? A L7

(2) dATHIIE B TG , Hi B A B T 0 B8 R 7

-------------------------------------------

@ BE5ivie

(1) 5 th 833
PA R BB E T

F A2 X,

B33P AAMEE,

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

. () AAFEB
L B REHA, BAE

2. VIERTAIR

FESEPR A Y, R 2 18 3 o B A ) o T i 1) [
W, ARSI, XK oS R, angR
RE VLI AN S 2 iR R B A DL B 1, P Al ) 0 0
R T R8s, AT DS IUE . lan, e T K
CaCO; ULTE A LAVE TERR -

CaCO4(s) = CO: (aq) + Ca**(aq)

Lo
HCOg(aq)i H,CO,—> H,0+CO, ]

TE F R R, CO, AR iy A il A i i, i CaCO;

T i 1 il 1R &R 9 COs VR EE AN/, I COos 5

Ca” & T 1 0,) < K,,(CaCOs), 5 EF 5 7]

DLVER I s, REERMME L4, CaCO,HiA] LA

SCATA . JERL Y AT FH 9 PR i ) X A LA B8 AT FeS
Al(OH),, Cu(OH), il Mg(OH), % .

A [x183-3) GLAOG

¥ X A Y % Mg(OH), B R 69 X 2 Al il o & F
ﬁ"'ﬂ’f‘ﬁ?}"f“%ﬁ‘-%%’?ﬁﬂﬁftﬁ

i 7 Y 45K K B

3

82 WH=F KRR T RS

(AEA N2

L) -'i'f I i - i ' - Y4 LY J TJ .. _/flr { j [ | f J .
A A | i il I & e 2N 1 A1 = 3 AT 111 1
,J 8y ANECTIXAN 1“|~J' J ) IR U T



A A Arrh 2

3. DIEMFfL
FESEPRRN I, A e R — R OTTE S AL N o5 — Bl DT
V€. Mo, TEMAZM T RS BUTTRErFE1Eve?

D [x183-4) LG

(1) ® 2% 2 mL 0.1 mol/L NaCl i 89X 5 ¥ i #m 2
% 0.1 mol/L AgNO, /i, MBI ILRKILR

(2) #pkE, Rt TifmaiE0.] mol/L KIZE
&, WEF RS,

(3) ke, RJEH@ILT#EA8i# 0.1 mol/L Na,S
Bk, WEITIREAS,

% R (1) (2) (3)

¥ 3

AgCl Agl Ag.S
E3-15 DiveErfe e (1)

Ay [ 3£383-5]

(1) #2742 mL 0.1 mol/L MgCl, /& & &9 & *F i Am
2~4 % 2 mol/L NaOH 75 it , MLAEIFLRILR

(2) @ LK% FiliAmdi%0.1 mol/L FeClyimik, #
H, ARIFLFAE,

IR (1) (2)

% 3

B/ Ui 83

P NFAEH, REFIATT 180 H
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FeCl, i itk | At E

9 T - W T

Mg(OH), Fe(OH),

3-16 liEmFeft (1)

MBI LIA Y, E9:50 34, AgClUTiEsE 1k
N AgLULYE, AglULTE NFeib o Ag,STLTE; TESEE 3-5H7,
Mg(OH), TTTEFZ L Fe(OH), TILVE -

WA 2 UTVERBEHEALWE? R IEIRATUA AgCLITTER b H
AL ULYE N P HAT I

AgCAETK HPFFAEDTUE 5 i T 1 -

AgCI(s) = Ag’(aq) + Cl'(aq) K,=1.8x10""

Al TEFK LA DTVE V5 il T 1ty -

Agl(s) — Ag'(aq) + I'(aq)  K,=8.5x10""

M E Rl g, FEK T Ko(Agl) it/ T K (AgCl), H Agl
TE 7K H ) At B Tt LY AgCLIITR R E /)N

] AgCLUTTE Fhid N KU, Wb Ag" 51 195
TR H(Agl), HIL, Ag' 51 5464 1K Agl

UL, FEAgCITITER - s iy s, HE

BT R DTTE S Y- 1

AgCl(s) = Ag'(aq) + Cl'(aq)
+

I"(aq)

!

Agl(s)
MAEMA R B KIS, il ey Dgkseift iy, 53
Y KR4y AgCLITTERE L R AgTTTE . W IS 15 FE Al
E VIR

I"(aq) + AgCI(s) == Agl(s) + Cl'(aq)
R R , DT Ak ) S TR AR U TE T iR - Y

84 H=F KRR T RS P

(- A\ =2 > 4f . LA A2 A48 B Mk Ak BH
| g o A EE )1 7< > H_2 I\ '] (= = A 0T A1 B0
L( | N TF ALy ARELTXX N5 7 1R



A A Arrh 2

Bool, —RORUL, AR/ INDTTE 5 1k R it E SE /NB DT
VER T, WA WA 2E 5K, FIbAS) .

UL TE 1) % AL 76 BRI A A 7= vp B 822 /9 N A AL
Bl an, e oK G BE 23 AR AR F) %, 1 e TR IR
W, N i G, FERLeRE, Hit
BEM LR OKIG. T Bk 2K CaSO,, 7Tk
Fi Na,CO, 5 AL B, {#i CaSO, 541k M ik . 5 iE TR
CaCO;( CaCO,., CaSO, MK, 51l 34x107, 49%x107),
SR e R BR 25

T H SR A & A 2 Vs Ak /N T 0 PR A kg 7 Fik B B /)N
TP G, filan, AFhEAES RIS R. i
VE G AT 28 1 CuSO W, JFmIRERE &, W ERZIN
PERT (ZnS ) FNJTEYH™ (PLS ), {51218 b fi & AT 1545 1k 0 i
% (CuS),

@ B BR B e

TR AR F [RIE

e

I e T,

BEAHRET, ZOBNE LRZ—.
Mo, BEREHREHR?
FHWEROBA-—EEMAGTF, H
FREWEERASAREEBANERLES R T
[Cay(PO,);OH ], B AF#HEUE, B EF
WHHEESBEY (KFIAZERERNR
) 2L ANB, W8, LR
[CH;CH(OH)COOH | %, mTH# @ &£ T
KEANMK—EFME—ARIE (RAREH),
XM BRKEE S T EERBFEWHER, &
EWH RS KA B
Cas(PO,);OH+4H = 5Ca’" + 3HPO; + H,0
WREFARAEZBRENR N KBIHAT, F
HH MR ERR 2 BEHER, RARIEE,
R¥FIRE R, £BRTHLoE 5k

I N EH

MW, TURABRREBENRE. FRELRA,
ERRAK, BT FRRmAEY, ik
B ER. XEEARE TS EE
BRAERERN, £REBKE [ Ca(PO,)F :
Cay(PO,);OH(sHF (aq)==Cay(PO,);F(s}+OH (aq)
FRENEFEMRENAREET X
b FARIESE, RBAR N BME LA
KaW/A, MEERERRNE M, i,
ARBETHERNF O BEAE ™4+ R,
FEHAERTFREWMEA K, ZHTH
EHNEE, RANTEFYNRALDE — AR
B4 (Na,POF). #4 (NaF) Fu i 1t
(StF,) %, FEXTEWNE, AMXHA
H.OSUTHILEEFAEEHECATHE,

B/ UlEReT- 85

A 22 AN 7 150



AAS xR R

RSxE s
TR RS RPN FRIE

[ #H5<EARY ]
B E RIS SZNE, THRALELEFHROGLFFEE, ARAKBERFTOET
REGFEREET, £EEFHMA, REZ2AKNER, K2 UFEANTBEFHIER.

[ #A5IESS ]

(1) THRKNER, URERGFEKRME 7T ERENFRE,
(2) TRILVHP KB EERS, BF. REFEREMFRE,
(3) THRGALEFETENNF T ERLRHE,

| £R5iTie )
(1) BAFFE, BB LR R
(2) BEFRAE, 3#5F%itb,

86 W= KT AR TSRS T

VPN N, RE AT i H
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fE—ERE T, Mg(OH), 17K Hh Y TTTE A it o] &1 R alen

V- ) Ko W] 228 K

ME HL R T A K AR BTV I s, AN Uk TP R 1 2 )s

A DTTE G T 10 5 5
B. I LA BT TE K T BRI TR
C. FMAMEE AT, IR 31 IR AR
D. MEV LTI I LY B L BHES 100 o A 5

. BUEAT RS

(1) % 0.1 mol/L AgNO, &1 0.1 mol/L NaClIF R GIARIR S, HREMEKa ; KK allE, 15
FIEHR b FAH ADITE ¢
2 ) [ 3EWE b i 0.1 mol/L KTk, ek sn g nh .
) [JULTE ¢ Hif 0.1 mol/L KUIAR , DLIEZE M (n,
THRT RS AT DR I 2 ( s
A, B a A DITER -V : AgCl(s) = Ag'(aq) + Cl (aq)
B. &b AT Ag'
S (3) FW AgCLLE N Agl
SEESTT LIIE ] Agl (9 K, [ AgClLAY /)N
R, 0] AgCl YRR it A T AR (I AR AT Z AT ), RYEZE AL 1 15

C.
D.
5

T (BUHKT W R,

SE B 1F c(Ag) ¢(CT) m(AgCl)
(1) AT
(2) AN AgNO, & #
(3) A Na,S&E K&

DUTE VA A Y- B 0 1 28 Bk 43 B DUTE I an el B8 0 oA 48 SAE . fldn, BLI45 0.1 g BaSO, ULIE,
Fl T A H 100 mL 2848 K PEVRZDITE LABRIZ T, K512 2.4 x 107" g BaSO, ; @48 A 100 mL
0.01 mol/L BiMRVEMIZIIIE, (U412 2.6 x 107 g BaSO,, 54K Z5 1Rk kR, BaSO, 1%k
D182 MR

By7 % H BaSO, fFE X 4@ Ml W IR 2575, {5 FR “HI4E” . BaCO, 1 BaSO, #i5 2 i i i o
THEMEHEERMZEAKR, B4, iERHBaCO,fCE BaSO,/E “HIE” 7 g A .

Tolk FARFRZE KA, Na,SFlFeS ¥l H TR 2K Hg® , RN ( s F 3R ).
s (FEZMNaCl, Na,CO; ) AR TAMEY A, il i ft A8 nT DAL LI AmtE . oL
e T AR R 2 ek PEr A, DL A B R H Rl ) s i B B

TERLE CuSO, - SH,O fvifhds A 24 Fe™' . fEd4ling, b TBREFe™, WIMALR HO, W, f
Fe* % fk A Fe™, SRJGTHTIFM pH=4, TLLIAFIFR & Fe™ mi A2 CuSO, (19 H /9, A% B i & 1
TR RR R (B 125 CHE CuSO, M A Cu® 4 B ke R 1.41 mol/L ) .
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—. KBFRPEFRMNSFHINAR B

BT BT
G L
Jﬁ@ Tr}\l ‘I"%ﬂi H@%%fi }Dﬁﬁiﬁ.,u ’Eﬂ:iﬁﬂ
7 5T i
- S
SR | | K S e
b 5 5 KA A T T AT

— . BEFE. KEFEGIESHTES

L A S A BT R R, SR F 2.

e 59 W AR R B v B O 2k oY K A L IE 5 R 5
( BLCH,COOH ty i, & A1 ) | ( LANH,CI8y KM A ) | (L AgCIEy L ERE K 1))
L e
7E B AT
H * BB
% -
Fik A

88 W= KIERT AR TSRS T
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A A A xrh 2

1. FAY IR TS, o % BH 2 B8 (o /K 1 e B SP- 1 ] £ A5 s 0 2 ( Vs
A. CH,COONa B. Na,SO, C. NH,CI D. H,SO,

2. TEAAEEAERT, 100 mL 0.01 mol/L F&#2 5 10 mL 0.1 mol/L BfaAH ks, FHIELET, fiZE Ak TEH
s ( y 2

A. T HT R B. CH,COOH 141, & 4 4%
C. rhfiE T NaOH ()45 1 it D. # i CH,COOH [ 4y Ji 14y ¢k

3. K T BR 2 MeCLRRYEFH T 19 Fe™, I EMBOFBEFER 20 FImA—F R, o385, Mgt
IMAGE SERRR, X R ( %
A. NH, *- H,O B. NaOH C. Na,CO, D. MgCO,
4. AL IERIY 2 ( Yo
A. TE100 CHF, pHZYN 6 myaliK 2R
B. # 1 mL1x10° mol/LE;FRFiIFEZE 1 000 mL, A% pH N9
C. TEWIRT, MAKHE N cH) M1 x 107" mol/Li}, AR pH AT HE N 18§ 13
D. ¥ pH=2 (ER M FNEE AR 45 1 mL 43 5086 B 22 100 mL, TS5 1Y pH W& K
5. EHIRT, AT 4R AAGE P HRT R ( i

5 ) @ &) @
87 K LA MMER B R #H®
pH 11 11 3 3

A. TEHIRD . QA am G &0 B B IARNS . PRA R pH 200/

B. /r5lH ]l mLFFEZE 10 mL, PUAERpH : ©D>Q>@D>3)

C. HHEHD ., @FEEBIRS, FriEBT : o(Cl>c(NH,)>c(OH )>c(H")

D. ¥fa LIFR@E b LIFMQIRE G, HIMHERMpH=4, Wa:b=11:9

6. FERRET, m&A4 AgClEAR) AgClf g T in A/ A Ehig, W] AgCl A% fift B ( h1
“HEOR” BN o5 “AAET, TR, K , c(Agh) 8
7. £ 25 CHXEUKHET I FEE . 58S T .
OH™
(1) BT AR BRI, MR —) 4 (B BT W o
¢(NH; - H,0)
“RAE" ),

(2) A EKPIMARGRE, EEUKE bR, 5 e k.
FRfR R pH____7(8 “>7 <" “="), M hRsEoR N .

(3) #ZK P IMARERR 2R pH =7, HAHART c(NH) =amol /L, W «(SO;") =
8. M SbCL, # W, HUSCI, [EADVFE T 2~3 mLoKh, A Faiiier~E, HERmpH____ 7 (i
UNETCRTT ECETT), BU SbCL IR IE T 52

o5 89

I NI, REFAS 7 i H
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9. TEAL2EA BT, LA AgNO, b ofE VA W 2 0 7 % CU IF, SR KL,CrO, A48 7 7l
WA R LT A DTTE R AR E 4o i i iy CU R iF Dl e & (IR
WP e(Ag')=___ mol/L, ¢(CrO; )=
20x 107 H11.8x107"%,)

FIH Ag" 5 CrO;”
BE4ET1.0% 10~ mol/L) I,
mol/L. ( E2H125 CH} Ag,CrO,. AgCli) Ky, 7351

10. K2k /R T 3858 CH,COOH L B i i, 65 7T a25s .
[ 5256— ] Al 0% B % b CH;COOH [k i .

¥4 0.2 mol/L it i i B¢, JFH10.100 0 mol/L NaOH {7 J& i 5 20.00 mL i BE G RUA WL . 4 U 58 T FE
NaOH & M AFanF .

SE16% ¥ 1 2 3 4
7H #£ NaOH & # #Y & 48 /mL 20.05 20.00 18.40 19.95
I} i 152 CH,COOH M4 4 Jt 1) f e 13y
[ 5556 ] #RITHRAEXS CH,COOH HiL B/ HE Y5 1)
HIpH i3 25 CHEAAHE EE EERR ) pH, 258 U0F .
& B /(mol - L) 0.001 0 0.010 0 0.020 0 0.100 0 0.200 0
pH 3.88 3.38 3.23 2.88 2.83

(1) IR EIEAT LIS i CH,COOH 255 Ui B RIESE , IRIAHTHT SN IE AR 2

(2) MR E PR L T PIFH I 55— 4518 . B s CH,COOH ¥k & i ik /)», CH,COOH HY Hy,
B (3 OCHERT BN B AR,

00 = KT AYE TSRS T

AN NF R, REFENAS T i H



A ALk ox i 2L

7% R 5 iR ARG T e i

[ L8 ERI )

1. %3] P Aeili R0 R 3RAE, LM Al R 09 RIL, IR BB Ao BB 142 F pH 49
TAHAF &

2. it Rt —F FREEITG T R, AR FTRRERFEHTFHER.

[ sE3Am |
BAMAE ., mAMEE, MET R, BAF, BBM, KRG M.
0.100 0 mol/L HC1#& & . 0.100 0 mol/L 4 #4 #) NaOH &%k . @rakigik ., 48K,

[ZpE] &

—. %I RBHEE

1. BEFMiE

BEERNENY, THRAEGmEREBE, T
AR FHEHREATORBEE (R BLKE., %
SHIRMR A I ), iR E TR R A — R AR

B ﬂ
il 2R R XEETHAY, BXE ﬁm

TR AN, T B AR |
2. WA EEER Ik W A B

(1) %BEME. EERABEEN, BABREEERTRK, ERHRRRKEZ THEM .

(2) EHAME: AWK, BT, FF0RXETE RN ETE 29 A%
BB, MIER2~3KR, kA INiBEE LA 3~5 mL AT & 5 K 60 B Ak,
FEHHFLET, HRAREARLNRBELTANE; RE, —TFTEHNEE (22E5MXF
EEWNER, AFEBRBHFEBRNBEZETPHREIER), FRENBZE THRANTE G
s 7

(3) AR pik: 23K, B BEXFCE. BAALEP, RALETEHLE
“0" ZIEVL E2~3mL &, AL EEARCABELE R E,

(D) et FH 2R PG 9 6 8 i 2 Sy Rl 7 2

FHIEBN2 SRR SRy PR E 91

AN N2, REFENAS i H
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ik A 2 A F LB T U R T i

(#6277 2

(4) AT ARWLEH: ERTETHABEK, AVEE, BT ETRFEIFR2>LHBAL
& (R BEFTAIRAEE, B iZGR UM B AR, HEBRXBEZTILRET PABNF
EHe BT ), HMEREET 07 2R, FEHAITFKE,

(5) A R R #ﬁ%%&&%%&fﬁﬁ*ﬁ PRIAAE — T TR,

= TR Cgm iR JE 6 5R B TR S R Y 5B AR

1. @iE%iT R X iEZE PmA0.100 0 mol/L HClix&, AL A&, AV EREE
“0" Z| B RAMITRIEHK, FHENTERYP.

2. MiAREGBXFEET PRAFMNREGNOHE R, ABAE, AT REOE
“0" Z|EJE, MBAXEEE SMETLAL P EN20.00 mL FREik, BediEm2 Emnekis

, XAERELE,

3. HBMAERNBT TN T A, MTHR-IKEGK, DOWHEANR, AFAIES
HETHAL (LA 50, A ABEMEFER), AFEAMAFBREG, BRAEMHLER S
TARE, XS4 AREE, ZAFTCEZIXFLLE, BT ERANYIEK, FH
AT R

4, TR FBAR, FILRMAREFE, EANTERF.

5. # J 450 NaOH /&% ¥ NaOH 4% it 6 & K JZ .

HCI # #&
AR 2 E /mL | B2 G % E /mL | AR /mL

ERE | 40 NaOH ¥ # 89 & 7 /mL

#%m NaOH /%%  NaOH #5496 R JE A

92 = KT AR TS T

AN NS, REERUAE 5 (i



A A Row s 2

[ IBREFNITIE ]

1. E3tAT P Al ut, A 2AEME (M) HEBRX ( RAX ) #ELE2~3 R?

2. MERANEHMATLEZRNFR e (REE) Hr? HEUMEFNRITATEE
BT R? AH A7

3. /8 0.100 0 mol/L NaOH & i& i £ 20.00 mL 0.100 0 mol/L £ #% & HCliE &, % vA
NaOH /& & 69 AR AR AR, pH AW AR, ALARK (T FH ) £ % NaOHIER #
HCliz & A2 P, %% pH M NaOH ‘5 R R AR EALG & H

FHIEBh2 SRR SRy TR E 93

DN N, REFEBAT i H



A ALk x i 2E

KK N

[ LB )
| ARt 2k AR AR
2. THREEKMGTZEM, KRALFHME,

[ SE38 MM ]

KE. KA RER RARF . RA, Bk, TH, KRS (FRE), BL
A T, K%

A M8 K| Fe)(SO,); ah k. R BLER . 48 F2 Na,CO, % & . 48 = FeCl, % &

. 1 mol/L
AL(SO,),m& ., RE., .,

[ SEREE] & A

1. w1 — FRE P AV FFe)(SO,): duik, KNS mLARMBK, kP
W%, BERE PAN2 mLRAR, k%, WEFLEAE,

2. MEFREFPHMNWANS mLEA V2R EGEEK

, MEIILFR

, ARG w8 SKE T o
BN 2 mL 4 Ao FeCly i . 2 mL 1 mol/L AL(SO,). ik, %, de= LRAMAERER

L, # & 5min, WESFLRIE, FESEiTI0E,

3. B —ANBEAR T AN 40 mL ZAAMBAK, Aedk ZARIPME, KRG @K PR IE AN 5~6 i
tafeFeClyiiik ., WA EZRKZLBE, 151k

, MLEHIAF 89 Fe(OH), AR
4. @1 IRE P 2 A A5 mL 48 A= Na,CO, A&

, REBBNAN2~3FM i, k%,
e — X E A EB—2IL, REBRG . 12 LRE PORARBE R, FRKEE
RE, HWERAIXEHNAEE T3,

[ [EREFOITIE ]

1. $LEA £ 5T P B iZhefT B %) FeCl, i & .

2. B EBRERPHENFER BN ETFHFAEX,
3. b e 3 KRR A 86T, 5 R i,

94 P=F KT RYE TS T

NN NFZAER, REFAT i H
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AAS hxrh 2L

LR

(A= SIVASLEEN: - N

- EBfEit
¢ 2EREMRSHER

EUERNF, HFrESHEHMENEETLIEEY
WHEREETEER. KFRESHEENERECTEER
JRUERRNE—ENEEF TN, FBERN
FREZRWHHEENZE, BRENSISEREEUALFRER
*H. RED. BFOHIUREEREFSA (NERE) S5
BFSE (MBEREAR ) ZRAELLNEMERRNSA
2, XtBEARUFRESHBEEEEANEZIBAZR
faONERR o

BAFRE~mSeeR. MH. WEFIRERSFMIEE
R, W ZMNATES. EEINTFSHE.

HE “B\AE T SRARKSERATAIMITRIEE FREIERS

FLL /N AV 1
4 e
V&S l\'/‘\ e

HH, KL MM



A A Arrh 2

T
J5 L

PR TR AT S R fe s IR, 25 PP R 1L
i R VRS A B D e Tt ) S B i e 1

—. [REHRI T{ERIE

FAMELFEE, Reeh . WA BT RIS
Jf #.#  primary battery EFEE R A AR, AT RIARAT UL SR, XA i A it
FEEAL N G I8 IR N IT A sE ek, NS H Ak iy

Wb AL N, B2 i I

D41 L0
B 4-1 P77, HFE A %N 8 ZnSO, 5 ik Ao B A 4R )1 49

CuSO, B A— A ik itk k, REFBAFAA NS
Kikdh, FAEPE SRk, WEAE, Tk EiH,
WL A A AT AL,

Pl4-1 B D e s B IR
SR A, B I R 0 55 B 2 R
Y LR o kL B R AR o
M ot LI B2 i, BV R g v AT LT . A 4-1
R0 N R, 3 S S
it Ay A o
| @ BESiie

: (1) B4-1 i mey4R L TER, ©FAFRPHEZHFT QAEHG? 115
Aol B R R P 0 E S G R ARG

O
o -
------------------------------------------------------------------------------------------------------------------------------------------------------

@ #HAFHHA G KCUL AR AYSNE, B Frlfe T A hmfgsh.

96 HIME b RN S HRE
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-------------------------------------------------------------------------------------------------------------------------------------------------------

() BARLRTAERAAFRRAR, —AREREE, F—AKLTR |
R KRB AR 6 R R R B T A A :

-------------------------------------------------------------------------------------------------------------------------------------------------------

PEAR I E Y TAERS, bl — Y Zn 2% 2L P28 Y, Zn®™
AW, L R OBGE T R e B, TR — e
Cu” RG22 W Co ULATEM /B 3B AICl # 1
ZnSO, B, K #[m CuSO, Mk, i Akid Jst i o F-p 4L i
17, BFA DR It 5 DA BB e 7 A H 3

PR I R T Y TAR R AT DAROR AR .

fatk: Zn — 2e = Zn* ( | 5L )

IE#f: Cu™ +2e = Cul( iBR A )

RBRR: Zn + Cu® = Zn** + Cu

WA R RO DB, AT DR A B A&7 1Y S8R i e
REBETT R IR . 5 E b R RO RE T, B A A
L3 A4 s N 0 B SR AR R RE T <

-------------------------------------------------------------------------------------------------------------------------------------------------------

WEGBA1LHA R IEREYTER, FE5RFA, TEBAEZKE
FEVAT R %

(1) Z9 R e 28 m;

(2) #FY BALR R Foil JR R A 0 K 3K ;

(3) AFAR-FHIEFHFT M ET, MBETHEST G,

=
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

RFFRAFHENS FE

: %%ﬁﬁﬁ%#ﬁﬁ%%%%%€5EH%%%%,ﬁﬁﬁﬁﬁ%%iE%%é
§i,@%%ﬁﬁi\mm%ﬁﬁi\&ﬁmﬁiﬁi‘@m&ﬁi\ﬁMﬁﬁﬂ%:;
L RRREEN, —F @, BREAANEREOFE (Wak, BHOER), LE |
| BSREFISAM, AWEREERTTIE (AR FRRARER); B
EHﬁ@,%ﬁﬁ%%%&ﬁ*éﬁﬁ%&ﬁﬁ%%%ﬁﬂﬁ?ﬁ,M%,%%ﬁ&iS
 PHAETRMOTE, RERAE, CHAERPLTHESEFE, EFT
L FARXE, RELAETESHELE TR, :

-------------------------------------------------------------------------------------------------------------------------------------------------------
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/\. /f\%ﬁ *ﬂfff& /f?’!-

—. =R
1k, 2 #, IR
SHSTHGE povEE Saarse A2 YR AL G — YR . R T AR e T A R
L 9lb 2 4% il A 2% HhL VR A A TS o AR D5 B B R A
P R L (Al TR AR A 6 | A PR R AR R
(R, BN, RS, BRAHAL. HEes. B, K
4. TRESHEE R (K 4-2), 2 g
BT Z W B S HABRETEA e, B A 2L B
o, TN 5T, RER AR, AR
EAEE, WA LA IR . AN ZE A 7] A H 3t %
W2 %
) 0 — ol b A 2 R T S LA, FEA X
42 ALl IR R IR ol b St B T H L BT RS LR 20 (AR )
S IR KN (TR ), LA K o it AT A A i
KA, B THRIRIGOL, Bl IRBUN . ek f
fEmd il L, 55 R R S e e
BRI RS, JESehs TR b e 2. R3]
A 28— H b 4 T B

1. —WkHith
— YR FEL b 3R 2 A L S T P L R B
— YR HL 3t T B 2 A TR 1 ) R B A, 245X
o) SR AE BB, MM RN ARk T, —

TRB. dry hatiery VR HRL 3t P A AR R UK, AR, e
R SRR E, BT WA R,
B RE L . AR I AR B 3t S 315k

T .
) FIKOH T EPFER R, Zn—dmAE G, MnO, — ¥t IEH,
i Hh i KOH (WP 4-3 ), JLHIBR RN
MnO,
e Fatk: Zn + 20H — 2e =Zn(0OH),

E#%: MnO, + H,0 + e = MnO(OH) + OH
MR : Zn + 2MnO, + 2H,0 = 2MnO(OH) + Zn(OH),

43 BRPEFFRRAL LAY
32 77 R ol P B il L T 3 0 R PR PR RE A, BV LB A

08 HME  fbE RN S HRE



j/ﬁ_li-ﬁﬁﬁﬁ %Jﬁ&;%L

U] fif A7 B (8] 227 A B 42 e, 3% A T R Tt B0 T S 4
1%#[1':'“0

2. IKHLih

TLURHL I PR AT FEHL L e L, 2RO R ]
VAP 70 R 71T S5 3 A58 FH] ) FiL 7

BV IR & LM — PR R LR . B Eh P ZE AR
AR HESN AL, 1IEM MR & WA PbO,, Tathkt b A
Pb, FitfiERAERAE TR (& 4-4 ).

BTIR 7 P T TR S ) RS SR

7tk : Pb + SO; — 2e = PbSO,
IFH#%: PbO,+ 4H'+ SO + 2e =PbSO, + 2H,0
SRR Pb+ PbO, + 2H,S0,—=2PbSO, + 2H,0

BT A FL T A FE LS AR S R R AR AR I

BIRR A A RASE . (EHIO . RenTEE . Mgk
e, NBEAEA ™ AT )z, filin, giRERibE
HF R s AR R R R IER 1256 R & iy
ik e U BRI . 2R

FIHEB b A e )m . BAMmEF e, R E
EF, SMAESHEMARRREREE. Hik, V4E
PP IH ALt B [RDSCAI A , SXRERE AT A D 3RS 75 4, n]
AT 5 R

ME(F BRI RE, B s, Y. sCil %5 ik
X AR R R E A, ML, EERTTEE . TARRRK
AT YRR, AR SR PR R SR AR
RIS R 2 BT H R

%W accumulator

PhO2 ( (FHZ )
Ph ( i)

K44 i & i A Ha i s 1 P

b »
- el e i i e e e e S i e s

i EIth

ERFUMAAREN. KRN, #E | —REBTF RN, EARMH Y RET
FRBEEASRE, BSHESRLTE B, ERHHHLCO,(HRE), BEKE
& (WERFN. LEALRSE) PRBETAE | WALPF(ARABRE) WHRBER (F
(W siE, B EAEE) WEAEE. | KD, FERAEENR N RET R AT,

BT EHEM 99

IE DN NFEH, REFAAT T3 i H



A A Arrh 2

Sl T30~ — AT, EETFRMETHT AR EREE (b
4%+ Li,_ CoO,+xLi'+xe =LiCo0,  H45), YEERFRABANETR, EAE
¥R BT RN AR, ARBFHERRE, TUSAA
I  BRETERT AR

reEH, EETHEEFHES EE
", RAGEREREY; TEHEH, EHTMA
GRERETR&K, HDERER AR, HA
BEY, XFERE, TRH, EFTHER
THANER., ARZE, TaFkESH
N R

3. AR

-------------------------------------------------------------------------------------------------------------------------------------------------------

| @ BEsiie

FANdoiE b BAKTARINAAAA, XL HEiE AL AL FRG T,
R EHAL TR EEN, RAEAAR L GF RIS & 4R A2 45T
REE,. X—FARR KT ETIR? L EHAL AR

. B
------------------------------------------------------------------------------------------------------------------------------------------------------

HERRH P Yl 2 — i S R ORI AR R B 1k 2 il B
Wrd s fuel cell Ak E BER A2 H IR
— ek 2 R R T R P T A AR F B N, T LA BR
THM AR, AR EUAE, =78 TAER, SR
SR TR 2 b P SRR IFAE B L AT O, AR A
Wi gk R, TREnT LUEZEAR KRt e (nf&l 4-6 ).

Fl4-6 4 HRRHL I 3 P

100 HBMEE b RN S RE

IENNF MR, REFEART 3 i H
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BB AR RAR 2. SR DL SRR A o 45

R T AR,

SRR LR SO IR, AR AL,
HIFE L HObR, HR VAET LR RRPERY, AT L
SEBRPERD. AP 4-7 775 1 2L S e o 1 o f
WOMRRE, TEEGEAH,, H, 78 PUIAL F4Mi
H' 1] DL %
o T A A TERR . fEEREIEA O, 285
Pk, 0,78 %M T4 MH0. BTN RR i~

H, HKZ MOy H 98 A LA B i,

mr,
ﬁm: HE = 26_ — 2H+

EAR: ;_ 0, + 2H* + 2 —=H,0

Eﬁﬁﬂt+%@:ﬂp

PORHR L BT B A R . BR T &R, &,

% R 2L

s — L EmE

F4-7 AFEREHEL I TR R BE

ok

&, BESERUAR s U A AERRRE R 1 O RRE . 4

B R RERS 1 B RE RV fL R it 80 %

i T %

LR 30% 2RI K TR, KRS THETRAFIH=R,
TRABHE M AT S BB Rt S i, FFLLEACA B
A2 RIS, it Had il LA 15 2P iy AR =2 1

BN O

e

égiﬁmmﬁwwmﬂﬁ

o o

o e e e e T e e P T P e o T o e o T T o e o

B EE—THFEIR

1789 %, EAA A HEF X ik R
(L. Galvani, 1737—1798) # — Xk i ¥ & &
, AR E N T REA NG KA
, BRI R R FE R RS WE —
THE 5, ik B A kX R L ok 48 1 A
= “shipw” BlEH,

xRN EE—FAFWEZRRT
(A. Volta, 1745—1827) — FF 44 48 17 X M #i

4
, Bt

(AN N2z 2],

/{ = .;’fx-.;’?\
Nl

B, LFERBRTX -8B, EREFLL
WEEE —KRTER, BEBHORRK, &
WHER: MAKELR—EZ dmah e gl &
Wy, RUTGEEZE TRARZEN, KT LW
HOWERE, RITEL1T92~1796F 5 X ERT
Mk RHER, XRARERHTENLREE
foh, PR RRAEENER, LEXLMERRY
S, FEARAERERSLSRE, ATIEH

e 101
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fmik B EI Py FEM A 2 —MAEE REBHNE
W

ATH#H—FIEARE EFHEFY L X,
RITWITT —Freelm BENE R R, HEH
SRR AHATER, RKIRLEFH A &,
. 9. %01 R’ e, LRFFIFEER
FeBER, ATHFINENTELR, FHE
WY R, X R B AR YA B E B T
o 17994, RITHH| T 6k 4+ — € WL BY
W (WwE4-8), XFa R AR, £FR
HRERE, Fada AR, ZEER
WHARE, Flan, 1807 FXEFXRE
(S. H. Davy, 1778—1829) #| /A 1k 4T . 3 o fig
HiFEe, ERAGEHFTE, 6. &,

NFE, RITHENRHA, REATHTENK
W, FRREFNH—FRE, e Fn
| 2T BE T 1

F€4-8  (RITHLIMERTE

A sHFoaET: 1L #h;
2. #h:3 B R4 2Bk,

. AT %riEa, b, ¢ =Fha |G SEWUF SEAT AT 5556 . O &8 Fra. bl AREIRR T, HS2H
ENSHRRERMEE, KMaZiith; QHE&EA b, cBifa, b/FELE LALE, KMcIEW., W

a, b, c =m0 7E B R 2 55 T N

2. YA RO B IR (EFHARRIRGERAT ) 1), AR SR ( o

2 I A

B & D

IER (&/&/EBERER) | Zn/ZnSO, 5 &

Fe/FeCl, i& i

fAR (&R /R FUE R )

Fe/H,SO,( # ) | Zn/ZnSO, % ik

Fe/FeCl,7%&# | Zn/FeCl, & &

3. BPEFERR L LAY E NN : Zn + 2MnO, + 2H,0 = 2MnO(OH) + Zn(OH),o AT IZHL 1y Bk

IERARY 2 ( i3

A. Zn R, MnO, JiEH

B. T fEff KOH A5 & 1EH

C. TAERFHL T MnO, Z2 4 B 37 1] Zn
D. Zn BBV, MnO, A& A0

102 FHMEE b v S RE

I
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ARAShxrA R

4. WA WM A T IR H R A — R 0 o (A i i iR ) S AR s PR B A s A
s bt T L S O PR A B RE L TR T B TN 2R AR RS SE . Me-AgClHL
se— Rl PR KR A . R SIBGA TP ER I ( i
A. TN Mg—2e =Mg*'

B. IEM N Ag'+ e =—Ag
C. Hijth s s I fh AR ) i A
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% fFER CRA) A H/(kJ + mol™)
g C(s) ~393.5
&Rl a C(s) -395.0
45 H,(g) -285.8
—# B CO(g) -283.0
W ¥ CH,(g) -890.3
W CH,OH(1) ~726.5
¥ C.Hy(2) -1559.8
7 ¥ C,H,(g) ~1411.0
Ty C,H,(g) -1299.6
.- C,H,OH(]) -1366.8
7 4 C;Hy(g) -2219.9
* CsH() -3267.5
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