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BT TR 2Fe’t 217 —=2Fe’" + 1, , W S0 10 75 L JEL 500 g 4 0 ) 4k 2 B O 1+ 1, C IE A s MR 5 3 O ML 52
A Agt FI T RS A Agl BEAIR T Agt HOBE B Agt i AR L AN RETS B W R Ag ' i AUk

B Cut f Fe™ BAYLEE D B
3.C DRARMUERIRTTA S —lg T =2 B, HX JHEHY 2<<pH <4, HY AR pH=1, B0 Y 8, A 8

% T R A RS B0 PO pH HX<THY MR « (XT) > (Y 7). B#§IR HXCHY 300 pH 54 BUH %
HX 8902, HX e B R IHAE I 3R B NaOH I 0 AR £, B0V, >V, C iE s a 5 pH KT b sl
AR pH ARSE ARG AT T A c (H D =c(XT ) +c(OH ) o (H ) =c(Y ) +c(OH ), ZHEH T E T
MR a=c<b, D # iR,

4D [FEHTID £ 4b T M IE B gt o 4 A ek 2 o, T b 5 A 06 S R LR T b AL Y IE R R b AL
SO H O, B IE R T a i A5, I & m Ak BY 59050 A/ T b e Ak 9305 5207 39 58 BT LA i Adk ) 300 2 7 3 2/ T

1 0.3X2 mol

5 1
5 4  YHT 2R . ()~ = B 1 RS oY= 30), ) =— >} ———~—°~ —~ @@ -
b s Ab B IE S W E AR A IEAf s 0~ 10 min A, O, B3 2 B H8 © (0,) 21’(5();) 2 3 L (10— min

0.015 mol » L™" « min™", B 1E#i s HA A A AL, 45 7018 1 AR 10 T 5 AR O o S5 80T 0 s A~ Al 5 6 DU ity i
SO, BB B /N, C 1B 5 51 = BeA”,

280, ()= 0.(g)+250,(g)
AW E /(mol « L1 1 0 0
BB E / (mol « L™') 0.5 0.25 0.5
WA/ (mol « L7 0.5 0.25 0.5
(0,) + ¢*(S0,)  0.25X0.5° - )

n K =" “2“‘0 S - 2‘5 50 T =0.25560 min J& (R EE AR 0 % A 2 S A 0.5 mol O, 1 1 mol

c” (DU 4

(0, + TS0 .254-0.25) X 0,52 . )
SO, . Q=2 "¢ 1), (085 10-25) )0° =0,125<_K =0,25, W JZ i 1E ) 47, D iR,
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5.C [ YIE A K K 28 i FH S AT +3HCO; =—=Al(OH), v +3C0. A . A Hi% ; B A K 35 54 F ik 1%
B LK A S AR A B — K A R R U R A B R S DT TE L AR NE R L B R R s

K, 107"
c(HY) 1077

A pH=10 4 NaClO IFR " c (H")=10"" mol/L,c(OH™ )= mol/L=10""mol/L . 445 i i

TFAEH c(H D) +ceMNa" ) =c(OH™ ) +¢(ClO ) ,c(Na™ ) —¢(ClO™)=c(OH ) —¢(H H)=(10"—10"") mol/L,
C IE# s &R T 4278 CH,COOH ==CH, COO™ +H* /N FTRES H* 5 . 4 il 90 P 50 . W0 LK A S e L
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TEA s MARCAS 2 -7 b PR Q<K I ML B9 B2 7 A ) 4T, BT LRI O FE TN TR AR C B
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13.C [REATIBE NaOH WA IA  HA™ AW, AP AN WE 2, Bl 28 1T #Rom 02 A* oA o BoE feih 2

A B s a I HA™ R AT B0 4N 4N MOHT I pEL=4. 6. 1) L A B9 55 — 25 b B P g K, = 2D

c(HA™)
c(HH=107" , KR 20 1077, B #5135 b SRR NaHA 1 Nap A PUWREE LR 15 1, AR i <p 48 A 4 6l 5

FHAMS ¢ (Na™ ) +c (H)=c(OHT) +c(HAT) +2c(A*7),2c(Na™ ) =3[ e (H: A) +c (HAT) +c (A" ], fif LA
A 2¢(H D+ (HAT)—=2c(OH ) =c (A" ) —3c (H, A), C 1E ) ; A WK REE R T HA™ I, 75 NaOH 5
NaHA 64 58 42 2R AT B2 K B o B3 R K B s B R B RN G R d> > b D IR

c(H") » ¢(F7) . c(HF) = c(F™)
e Al ig 1g 1

LB [BHIH K, = I

=lg c(F)—lg K,.bi& lg c (F O K,

c(HF)
E(HD)

1 Ll BB — g o (F~ K. g = i@?./l\ W L, %R —lg c (F )5 1g* EI’J’E'Eﬂ:HJ{% A

(H (H‘

¢ (HF)

e RAEER 5 g~ ;

FHIE B e CE7 ) AR, L, 3R AU 25 ik BE/, B0 K, (CaF, ) <<K ,, (MgF, ), BT LA

L(HF) (HF) c(F7)
AL ML i a 5 A8 AR AT AT 1g‘ e )*lg -

L. %n—ﬂgt(cf'wﬁlg =1.2,—lgc(F7)=2.0,
c(HF) . ¢(F7)

/‘E s —&.2’ %_"\ﬁ R' " - -
KL =107 b R T e e — e

=—0.7, 0 c(FT)=10"""K,=107"* X 107" =107%",

K, (CaF,)=c(Ca’™) « ¢* (F7) =107 X (107*")* =107, B 1L fify; IR 45 P KL P4 20 (Ca’* D) =c (F7) +
c(HE) JMARRR  HT 5 F~ KA HE M ¢ (H ) <<e (CI7D L BT LAFTE ¢ (HT) +2¢(Ca® ) <c (F7) +¢(C17)
+e(HF) i C Him s e sl M TINA NaF MR F~ B K, B I B0, — g « QORERL D Hiik.

15.(14 43

(1D—164. 9 kI * mol™' (2 4})

@K HKEE O CH, 5 H, O R R PR 2 4
G241

(2)6: 1241

4
@O~ @4

QWA W FETH BB &4 N HCOOH(9)==CO0, (g) + H. (g) , AF| T4 fif = il CO 1 H, O€2 43)

9
5(2 )

AR XD OAR T bR 1 B2 7R A B 149 58 S0, AH = AE B AR B2 JR AR RO 50T — JSORE 497 4 4 182 7R 2E BCAS 8 R, T
AH=[—241.8X2+(—74.8)—(—393.5) ] k] » mol™'=—164. 9 kJ *» mol™".

@ Bt A A g i SV 7 e Al SR B R TSR RS AT O Ho YR O CHL B HLO MR ZE A

@Ak 2 - (19 R AIE 22— R AE 396 520 3 SR 45 I v (COL) = (CHO R BB UL I 3K B Ak 24 75, a 5 5% KON AT
IR R TR AR 5 A AR A U 3 R R W A P A T S R BB U P R Ak Bk T b
R I AT EL (0 0 e 4 O 1 s 4 ik 80 0 A R PO o TR 5 b2 T A 1 R A R 45 R 1 e BE
W d SR

()AL FFEA 3H, ~CH; OH~6H. fT A4 1 mol CH; OH 14#E 6 mol H*.
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= . - ky p(HCOOH) . s o A
ped e i O T S W T 2 4 L= 77 T = = S E— < o
(3)®ﬂmj¢ﬁ¥f§aﬂj,E.ﬂﬁfim:ﬂﬁ#,muw 2(COy < p(H) K,=4.5X107° , & — % I BE A [ 5

B BGREG IF EU EARBR A W SR AY A 1 mol, W,

CO.(g) + H.,(gy== HCOOH(g)

ny /mol 1 1 0
An/mol 0.2 0.2 0.2
ng /mol 0.8 0.8 0.2

. 0.8 . 0.2 i .
pCCOY=p(H) =75X1.0X10" kPa,p (HCOOH) =72 X 1. 0X 10" kPa, BF bl vy =ky p(CO.)p(Hy) =
0.8 0.8 0.2 e
20 % 1.0X10" kPa X~ 1.0X10' kPa * kg »vw =k p(HCOOH) ==X 1.0X 10" kPa * fy =20
.8 1.8 1.8 s kux

%XIOXIO’X%X] 0x10!

PO - p(H o 18T 18" 4

p(HCOOH) 7 T 5

%Xl 0x10"
.8

@ KA IR E T HCOOH Mtk K H CO MY k45 WL 07 A 09 i [ 2 Bl 27 180 70 . 32 98 2k 2 IR BT
HCOOH(g)=—=CO0, (g)+H. (g) . RHF 4K CO A H. O, 400 CHF,CO My st JLT- A 0, He B9 5 £8 1
9100 % , W% 210 F & A= I R RE 25 HCOOH (g)==C0, (g)+H, (2) ,HCOOH L3N 90 % & tHmtn
A HCOOH() M#If Mt N a mol, 511 = Br",

HCOOH(g)——CO,(g) + H,(g)

ny /mol a 0 0
An /mol 0. 9a 0. 9a 0. 9a
ne /mol 0.la 0. 9a 0. 9a

ST, SR HY R4 TRHRE 1. 90 mol, COL R BUMION

16.(14 43)
(D ZIIE] GRER D FH A 4
(2) WL 2b dat dg e — U R VR R VA0 T 1 o O AT 1952 1R ) T R B R IR 1 R T A 0 D I D DE TR T
W2
(3)CaC, 0, +2H" +S0% ——=CaSO, +H,C,0,(2 4
(HHDBCD (2 4%)
QT A N BHEL (1 41
OMmfLE 40
@37.54% (2 &)
(5)RT 3.2X107° mol/1.(2 4)
[#R AR Y (3) DUPEDE RERR S ]V T B e A U PR £S5 D00E , B A R CaC, O, +2H™ +S05™ CaSO, +H,C, 0, ,
() DA BRI FR B 2 250 mL A 200 28 0 T 37 5 48 1 v o Ao P R S s A5 MR . BLCLD IR
Q) 72 25 AR 2 T VA Oy 0 5, L T T 65 A I R e TP VA VR e R R R D AL, BT L I o K SR VA R
R E IR (D) Wb REAE B 4 Tk TD
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AEAk T AL R AL

O AE B 10 W0 LR L A0 S KMInO b M 45 9 9 10 BLRSCIFL 3 BOas i /s 7H 500 S A5 38 145 5 O AR R
B A D o DU 5 0 3 R

DS =N AR R RN

5Ca®" ~5H,C, 0, ~2MnO7

5X40 g 2 mol

m(Ca®" ) 0.250 0 mol/LX15.28X 107" L

m(Ca®)=0.382 g

TR A 250 mL PIRCH 25 mL USRI P m (Ca®' ) =3.82 g FE 7 TS K BT 440k 37.49% . W
FR AR S 2.3 45 0 Bt 20 KON A 37.5926.39.80 00 1 TS5 B 3 MO 15 9650 1.2 X LR 2B B & &2
By 1.2 BRRT A 45 09 B Sy Bl 37,54

(5)K,, (CaCO,)=2.5X 107", MBERREEAIF R T ¢ (Ca™ ) =c (COT ) =+/2.5X107" mol/L=5>X10"" mol/L,
6] 20 mL BRERES 09 AE WP 20 mL FE B HUS ¢ (Ca® ) =2. 5> 107" mol/L, %™ A R M B5 L UE , I

ey 5y 4x107° - ——— " e

T 3.2X107* mol/L,
17.015 41
COBPFER A7 N R E S5 HL SO, Wk S (14 SI0,.CaS0, (2 1)
(2)MnO, +2F¢*" +4H' —=Mn*" +2F¢’" +2H,002 4
(3)5.00241) a(2 43
(OFEFW pH WAL H R H 5 S R AN S 09 S8 CuS NIS HILIEAR T4 (2 1)
() ZE BT e Has R (2 41y HERRQ )
CERATICO) BB 0 A SR S 0 HL SO, SRk BE S ik al LU S 6 i il . Sl AN T
1%, Ca®" F1 SO~ KB CaSO, TLEE .
(2) P PO A A A L DR e A B L T BT BT R R 2L 8 F O R U8 MO, +
2Fe’* +4H

Mn®* +2Fe +2H, 0,
(3 M AR R AT A3 pH g 5.0 I, 8k AY 25 B R 123K 100240, 56 Y 0 R0/, pHUMEE 5. 0 I 5 9 961 2% = B L 4
KL pH R 5.0 IS A . 2 c (AP =107 mol/L. ¥ pH=4. 7. i LA} APT PLiESE 4.
(AW pH A% H A H 55 S R /N S A9 E , 3 CuS NiS LR E 4.,
(5) 7 TRAS B 55 SR oACE 1 SRR SR 28 R M i S I SR A PR AR AR AT R 7 ER R A S
18.(15 4%)
(1>)—2550 kJ/mol(2 4 {RIRF R ABEE A LT (2 40)
(2)BD(3 43
(HOT (24
@3.4€2 41

—REAHRE (=) WibE rERE W 5 k6 D
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(DB JF2 50 O, +2H" +2¢"=——=H.0.(2 )
(ﬁ*ﬁ](l)ﬁﬁ%%gﬁ%@ﬁ*ﬁv@*@X27®X4 ﬁlf?ﬂft%ﬁﬁﬁj‘]:cgl_lsl\]z(l)+2N30:(1):3N:(g)+
2C0O, (g)+4H,0(g) AH=-—2765.0 k]/mol+19.5 kJ/mol X 2+44.0 kJ/mol X4=—2550 kJ/mol. It

IS A TCAA 3 B B0 AR AG = AH — TAS . AG 1 5 i sl (8 I A8/ T 0 37 LRI 70 R 3 AT s TR AR fig 1

AT,
(2N O B 73 fiff B ke (8 H SR BE AT G S IZE SO BE /N TE O L A BB 5 5 28 SOV D 18 S I L I o (5 28

B3 ) <Zo G =28 B0 B AR 5 1O 755 8 RO o A il 76 58 =28 SO b SO AR S ol 72 4, R 2
JoE B HE AR L C R 5 10 PR AE R, B I B 50 L 38 — A0 S o B A S 1 L S — D R BE LRSS — 0 0. D e .

X n(N,0O)

DB N, O BYH S CO BT 57 b 338 KN, O 09 5 57 (bR AK L BT LA R R N O B 3 b R Tl n(C“())
A2 A 11 .
@ BRI T, LSO <1 B N0 #9655 BRI CO A N.O BMIRAT AN o mol 91 = B
A7

COe) + N;O(g) — COi(g) + Ny(g
ng /mol a a 0 0
An/mol 0. 65a 0. 65a 0. 65a 0. 65a
ny/mol 0. 35a 0. 35a 0. 65a 0. 65a

0. 65a » 0. 65a

P(CO,) PNy 2a 2a
T B 2R 1 i T 2 B KO — PSR B »° ¢ »° .
(5 B S B R e T PN, 0. 352 0.350 o e
2 2 B 2u by o
S
(4)E7C1Nv1{&ﬁ%1ﬁ‘[ﬁ¥-Eiﬂﬁﬁﬁ-%*&&ﬁiﬁﬂ? ()2 +2H" +2e” H,0.,
SR EFEE(S) WS REEE N 6 R 6 T
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