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il

nEE
(1]

RE
(1) 32
(2) 7.7 x10%
(3) B>0C)>®)

BRER
(1) BEHEARFEIZ BT A5 1 mol DEREIX 2241 Th B, KDL TFREMETHE, W
BRAZOWTRD AN Y .o,
45 65

ol M M=32.3
(2) ZOERATAOWERIZ

1680

ﬂ =75.0 [1’1’101]

Thbo NY 75 He ZHET5T, BFEN, LRF O, X 2T T ThHb, HHTI
TTHHEN) 7 LOWEEZ, TORBHMEED

100 =22.5(mol)

ThoHDT, 75.0—225=525 (mol) A2EF5FOWEREE LD, LIA>T, THA
FaE#HL Y, ETFoRiix
6.02 x 107 x (22.5+2 % 52.5) =7.67 X 10”
(3) iﬁﬁ%%tb@% TRARONIELVOT, G2ZONLEELY, lem’ I22WT
(AMEAKRFE H, (5= 2.0) 0.0708g
BREMAET v E=7 NH; (518 17.0) 0.817g
(CkFEILH V¥ 7 24 CaH, (R 42.1) 1.90g
L b HETOWHEREZRD B O TLER P OKER TR

() 0"2)7008 X 2=0.0708 (mol)
0817 .

(B) W x 3=0.1441 [mol]

© 229 0.0902(mol)

42.1
DEXY, WEHEORIWIHIZIERS E, B)>C)>A)E %%,
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[2]

R

(1) 0.118mol

(2) A @© B & © @
(3) a 204, b 7.00, ¢ 6.13

( m@&s )
(1) BEEBRPICE TN TOLELKEOWERIIKROXTRD NS,

36.5 1

100 <3635 =(.118(mol)

1.18x10.0 x

(2)
O NaCl GR#E58.5) FHMEMETH Y, KFHHTNa & Cl ICBEICEREL TV,
L7255 T, 44 v OWEsEi

5.85 20 - -3
2t 000 % 2=4.00 %10 (mol)

@ TFIHE (FVva—2x CH,0, 4T 180.0) IXFEMETH 0 KEWH CERES
THTE LTHAET 5o RERFIIIKOERICE 2 H & OH 2T bFMICHLE
TLORTH b,

® Na,SO, (X 142.0) FOLFEMMEMELTH Y, KEEPTNa" & SO I2%s
ICEBEL TS, 1HHZ) 3004 F VICEBTAZ LITERLT

14.2 10 B 4
Tﬁawmwx&&mxm[mm

@ FERIZESBTH Y, KBEWHTTHOTPICEBEST 2, LA >T, 414+ v OWEREE,
FEROWEE LD 3 %, DTISERTORER OB EEZ R,
20
1000
® HLKRITRBTH Y, KEEPTH LCIICEEICEHEL TV,
10
1000
DEXY, £ 4o BIzO>@O>0>D>QL %%, TNLD A+ Y OREI KDL W
AWIF®, ZFHIZZVEBIEE, BBV LRVOIEOTH S,
(3) HALF b U LIS E MR 5 L, RO XIS L THALKEZEL %,
NaCl+H,SO, — HCI+NaHSO,
H2ONIEMEY, F8ELHbKHE X

15.68
m =0.700 [Il’lOU

THY, TOE=EIZ
0.700 X 36.5=25.55 [g)
b,

0.10 x =2.0x10"*(mol)

x2=2.0x10""(mol)

0.10 x
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BALKZZBM S LM OKROEEIZ 100g ThHHH 5, HALKEZ B S E2HBOER
DRI

100+25.55=125.55 (g]
F72, HEELY, BHOEE =110 (g/em®) TH 205, BEHOKRIZ

125.55
1.10

a BROERNN—E Y MEE (%) 1

«a‘»%" BE (g) 2555
wi () 0T 12555

b HETENVEE (mol/kg) |

%wE (mol) _ 0.700
B (kg) 0.100

c EIVERE (mol/L) &

#HE (mol) _ _ 0.700
wi (L) 114.1x10°°

=114.1 (mL)

%x100=20.35 (%)

=7.00 (mol/kg)

=6.134 (mol/L)
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[3]

R

(1) 29

(2) 2.24L

(3) 30mL

(4) JK#:10mL, %% :5mL, BBEFROEER  SmL

1) BB omlz g L CTREE RO T,
4CH;N,04 () — aN, (%) +bCO, (&) +cH,0 (5) +dO, (%)
ABZEHEENTVWLE NEFIZ1245DT, A0 aldb b, MRS, ARZETI
TVWbCHETIIRI122DT, HFiBObLIX12E %5, EBIZEEFNTWS HET1E 20 7%
DT, FHBLDcIZ10 &% 5,
4CH;N,0, () — 6N, (5) +12CO0, (%) +10H,0 (%) +dO, (%)
O JHTAZ D WL % ks 5 &
FEl  4x9=36
il 1 12%2410+2d=234+2d
h&h
36=34+2d
d=1
L7255 T, BEOEFHE 6+12+10+1=29 & % 5,
(2) MnO, DXED86.9 THHDT, TOWHEEIZ

(

8.69
%60 =0.100 (mol)
HCl D% #3365 THAHDT, ZOWHEEIZ
150 1
1.17 X 100 x 00 363 =(.4808 (mol)

FInX OB E Y, Kisd 5 MnO, & HCL, U3 Cl, @iz MnO,: HCl: Cl,=1:4:
1THb, o T, 0.100mol ® MnO, & 0.400mol ® HCI 23 )i L, 0.100mol d I FE A%
BT AHZENbNDL (HCLIEAS )o L2A5- T, FEHEIREE TOMARMTIX

22.4 x 0.100=2.24(1)

(3) BELITEHPEHRIRETEDL S VDT, [AOKREOIIZWEREDOIZE L v, KX
BREY, z (ML) OMEFET S &, %x (ML) OF VY BELDZE LD, KO
WA RYAS

200—x+ %le&%

=45 (mL)
L7=23oT, ELFVVid
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2 =2 5=
=5 X 45=30 (mL]

(4) EEXD, 225 100mL #1213, B3 20mL & %3 80mL A& T 5, BBERTOIR
HBRETOAY ¥, KE, BFROKMEZNEN e (mL), b (mL), ¢ (mL) &8 L&
QbBA-Cm0()  weeeereeree et ©
Ay 2 ERFDZNZENDEERBEDALAIEN, B X OIS - A o &R BFRIE
CH,+20, — CO,+2H,0

a 2a a (mL]
2H2+OZ - 2H20
b
b 7 [mL]

PRERORMNIE, BEOBEREER LT BbkE BIXUOEETHLIH, DTFoX
N RVASN

{20_ ( 2a+§) } —|—a—|—(80+c):95 .................................... @
TRRALIKFEOWIUZ & o T, HAEAY95—90=5 (mL]) WAL ehb

(=D eereeeeeeeeeeeertiinniee et e ©)
ORX~@R&LY, a=5 (mL), =10 (mL), ¢=5(mL). %7z, EEROMFOHKIIZ

20— ( 2x5+1—20) —5 (mL)
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7]

EE

(1]

fRE

M1 (1) a: /K%, b:AKEEW, c:K d:EELw FLL%5)
(2) 400mL
(3) 5.0x10 *mol/L

M2 (1) 7 :KHK A Kty v EE
(2) 1.3
(3) 3

I3 4.12x10*

4 @

1

(1) ZUL—ZDRDE - 188, PHNDOEZXS
MEE X, KiBHEP T KEAFVZ2AELLWH]
ML X, KRBT KBALW A 4+ > 24T 208 Okig{td) |
MEASAELL H EHENSETS OH 2SS LT Kk (H,0) ZAERL, HHICZ
OWEZEHBHE LD ) 2 &2 HRKIGE V). ]
MEALETIE H o%s OH OB L,

(2) NaOH KoKz V (mL) &35&, HHIOAKRLD

100 1%4 . _
2X1'OXW_ 1 ><0.5><—1000 o V=400 [(mL)

(3) (2) LFEEEICHCI AR () OFVEEE ¢ (mol/L) &35 &, HHIOAR
i)

100 50 . .
1 XX M = 1 X0.10x% 71000 S ¢=b5.0X10 [mol/L]

i 2
(1)
KDAFZVE KiZbFNICEMEL T, KFEA L V& KRB A A+ Y 2EL, KEHED
H,0 53 F L OB TRD X 9 % PEIREAREL L Tw b,
H,0O == H'+0H
KIEW A DKFEA 4 VIR [H'] & AKERILY A+ Vi [OH ] ofziEE oM IC M
B, BEF—ETHNIEORII—ETH b, 2O [H][OH ] 2KkDA F U FHL v,



Ky T#T,
250C TlZ K\17:1.0X10714 [mOlZ/LZJ ’C&) % 7b§ (MFF%)) < tﬁ % f‘:_ KW ij(% < &Z;) —
EPHIEN TV S,

W | KA F Uk
() (mol’/L?)
0 0.113x107"
10 0.292x 10"
25 1.008x10 "
40 2.917x10 "
50 547 x107M

Ky DXy, [H'] & [OH ] BB 5720, —HOREFFEFICEL, Bho
EARELMHTELIZILTY, 012252 R, 2RAICHELTY S,
pH (KFA A VIEE) KEH oMY - WHEMEOMRIGIIAREA + Vg [H] o k&8 TH
TIENTED, TONSWERFNRT L TRLZD DN pH Ok#EA + Vi58) TH 5,
pH=—log[H"] S [HY]=10M
¥ HBOEKIZ10THY, AL TELTHI LSV, T2 ZOFBEHHMEEV,
7z zE, oL & [H]=[0H 1=1.0x10"" (mol/L) X1V
pH=—1og(1.0x10™ ") =—1logl0 =7
F72pH<7 ([H']>10">[OH ]) ® & k2R L, pH>7 ([OH ]>10">[H"])
DEE BEEE 22,
(2) 2f5CAHMT 5 L 3BEREERORREZ 2512352 L THE0S, BMEBMREOELE

e % 125 %0 EoT, HRBEOKEA+ iR

[H*] —0.10x % —5.0%10" (mol/L)
H=—1og(5.0X107%) =—1og(27'x107") =log2+1=0.3+1=1.3
(3) F(f'u WX B E ] 2, REMELIMED OS2 HErETE (22
TRARE) O, TORGOEDOMEOME LTEENL I LERT, 200MBIIET
NDKREA TV OYWERITKRD L) ITFHE NS,
pH=2.00 X 9 [H']=10" (mol/L)

H oW 1072x 190 —10%10™* (mol
" 1000 (mol)

pH=4.00 X b [H']=10" (mol/L)

H™ oWE 107" % 11%%8 =1.0x10"° (mol)

L72Ho>T, INGLZBELIBOKREAF VIBEEIL

1.0X10 "+1.0x10° % 10°— 1.1x10™*
10.04+100.0 110

H=—logl0 °=3

[H]= %x10°=10" (mol/L)

2-2



RUAED L9 B REOKEH T TOBRBEDORELIL, EHEE o THIN D,

BEHELCWAEMREOWHERE
BT BRGSO E R

5580 ¥k HCOOH OEBEDORL T2 BARMIZE R %o

M3 ERE

i3
AL o=

&

HCOOH == H' + HCOO (HAL)
(EQVES) 0.100 (%N 0 (mol/L)
ZAb & —4.12%x10°° +4.12%x107° +4.12x107°  (mol/L)
EHES 0.100—4.12x10°  4.12x10° 4.12x107°  (mol/L)
Zh&h
- 74'1350100 L 412x10°

i 4
PHRGEE HHKETIE, BoH L3EEO OH 12X YK H0 24U % & FKIZ,
WeDREA & ¥ ERIEDRG A & Y AVUKERPITHR L Z L1l b, Thziii v,
WosEo 121, [IEE] TR ] MEEREE] 255 %, L 3EoEmoXo
HIUZlHRD H R3EHED OH 26312, I XRTHWIERLDH 725D TH 5,
Y IR H 2SI OB A + Y12k o TER SN E S FIbERP I E- T
LD THY, HIEMIEIIHIEH KD OH 2O/ FPITE-> T2 0D L TH S,
F72, ZOHFEOMNE, WOMEEEAWICKH L TWLIZHELWOT, EOWED
KBEBWMOWNEZ RS DO TRV,
BOMKZEE WAKICEILZEE, WMEMET A4 4 O—HHAPH0 LGL, Z0
R KSR R A RS 2 0 b THAEKONASHRE VS,
IEEOKEWOWMEL, ZOHAELLD LI ko728 - HWILOBIYICL > TR TS,
SRR & BRIE AL S K L 22 IR oK - e (NaCl, Na,SO, & &)
SRR & §9HEIEA S AR L 72 IEE o R et (NH,Cl 72 &)
YR & BRI L S A L 72 IR oK - M (CH,COONa 7% &)
@ CH;COONa & [558 + ¥t 55 7% 5152 0T, KE#IE CH,COO0™ ok
Rl & WESART (),
CH,COO +H,0 == CH,COOH+OH"
@ NaHCO, & 5988 + sk ] 225 2 2R CTH 2%, KBWIE HCO; DK
kD, HWEEERT G
HCO, +H,0 == H,0+CO,+0H"
@ KNO; i3 [50E + @i 2525 1ETH 5. Lo T, KEHIEHEZRT (E).
@ NH,ClIZ [REE + 5533 | 2252 520 T, KERIE NH," OhKGHIZE D,
BetEx2Rd (F),
NH,"+H,0 == NH,;+H,0"
® NHHSO, \& 568 + g9k 2542 2@MEETh ), H S SCEHET L eHT
D720, ZOKERIIEELRT (E).
HSO,” — H"+S0,”
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(2]

M1 0.200mol/L

2 X:xAA792a, Y:Fx—JIVEXRy N, Z:¥alyv b
M3 7z /—=NV7%LAV

4 Mt SRR eEIc2 by %,

M5 @

16 0.100mol/L

M7 2

8 1.5%

i3
M1 #BEQICOWT, FERROMEIZIE, ¥ 2 yBRKNY HCO, 2HO0 w5 Z
ENL e YA TRTAKNWIE, BRI TLELKMTH L0, HEIHRELP TV
Thrb, £z, ZOY 2y BAKER (—REEFH) 25, PRHEICL T, REZRE
L 73R DK i & “IREREEI & V) o
C,H,0,-2H,0 &A= 1% 90.0+18.0X2=126.0 £ 1, A WOREIZ

252, 1000 _
196.0 < 100 =200 (mol/L]

CNDSLLT OEVEIZ W 2 AL E O — IREEHEER & 72 5,

2 HRME(D T, ERAREOWREEFHRT 2 LEAD ), BEQ) Tk, ERICER (K
) Zflo7KEEF MY T AKER (Bi) 2R 2LENH L, TOLDHEAEX L
LTARATZFAaEMVA, #1EG)TlX, BEOBEZPAHEICL ) RD L, BiEih—
R & 72 2 DT, RICHEAE(4) TEFE OFERRIRE T E D PRSI TE 5,

BEG) T, YavBOBERIUCHEY ELTHA—VERY F2HVE, ThEHT
wHZ ThbbbEaly MIANZBWTHET %o
BfE(4) THIEBRIWNTH L2, B, $hbbKELF MY AKEHZE2L v b
PO T AL, BRPOBEILEY (CO,RE) OREBAETELREITNEILTEHD
T, ZBREOBHEMMAO/NS VEHEICAN, FAlE LTZH (= vEe—Hh—) [ZITAN
v ZRHIPAISEE CIIMED OV BEL O CTHERZEZ KELTHEHNE R S,
3.4 BefEQ) DU RIE K OR TR SN D,
C2H204+2NaOH J—— N32CZO4+2HQO ................................. <1>
A 2MOWEEEOT, PHIETELSL Y 2T M) 7 A OKEHIL K S
(i)x) WX D EgHEFENZRIOT, FHEZ2EGICE > TMATRRERI 7=/ — VT 5 L
4> (pH8.0 (M) ~ 9.8 (FHfh)) 255 Eb L\,
Na,C,0,—2Na"+C,0,"”
C,0, +H,0 == HC,0, +OH
F 72, FRISEIRICBW T, KEBRIZERED» SEEEICEIEL TWADT, KiBHOM
F Mt AR 2 B o

ﬂ

2-4



ERELTEY

TuEeFET—/L 7 )L—
(6.0-7.6)

af

e
#

O SR N S S A S N

s ! ! | | ! | | [ |

AFNA LY <:>ﬁ 1 i H H | 1 |
(3.1-4.4) N i i i i i i
VA S 2 N R D R R (S
(8.0-9.8) i i i i (¥ i |
RFALy R i ! | |
(4.2-6.2) : ) : b

! H | i

! i i

1 ] [}

1 ] [}

1 ] I

1 ] I

] g ] 1

———————— e~

:ff:
i

M5 HAIEE TR 77 A B 2@ CNEEZ BE ) #0E (k) AL E AR EA
Hb, Ealy b @ERZ), F—NVEXy b FREY) ONBEIKRThNZF ETHES &,
ZOKICE > TANTBEAEZ > TLE Y, BEIEDLS>TLEIDOT, v rnEe
ho —7, WEOWEERNIEMIZH SN TV EERE AND Y — 1 — RO BRI
DAATFTATIKRTHNIZZFFHCEONFELL, ©LALECOBRIEIBEEOWERD
EboTLFW, HEMNEWY,

M6 (X&) WEEILIE CHO, : NaOH=1:2 %555, BiiOEViEEZ 2 (mol/L)
s N W

. - 10.0 . 40.0 . . _
C,H,0, : NaOH=0.200 X 000 - X 1000 =1:2 o 2=0.100 (mol/L)

M7 HfE) TIEEMEQG) TROZZKBLFT MY v A GRIER) o kiR B %M
WTHEFEICHE TN LHER (551%) OEREEIT) .
NaOH+CH,COOH —> CH;COONa+H,0  --eeeereereemmeeeenes (i)
FEfEF MY w7 A 3E9ME L IR OPANC X W AE L TH Y, 2 OKERIIIMAKSHRIZ
L0 BEREE RS,
CH;COONa — CH,COO +Na*
CH,COO™ +H, ze»CH£OOH+0H}
L7225 T, EMBE LTid, 2 mbEL TV 5,
M8 XLy, ERFHORBOENVEEL y (mol/L) L35k

100 . 25.0 L 25.0
yX wm)xl—aumx mm)xl o y_QMMX—ﬂﬂy—nza)hndﬂJ

Xy, &FE1LHICEER (CH,COOH, 47 60.0) 0.250mol 25 L T b 2 &
2205, HESA—t Y MRERRO L) ITROLN L,

CHCOOH(g) g0 0250X600 001 50 o)

JFEL 9 1, T =
B N—t v MkE () 1000 1.0
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(3]
R
M1 7 10
M2 A NaCO;+HClI — NaHCO;+NaCl
B NaHCO;+HCI — H,0+CO,+NaCl
M3 @
4 v:6 =:Q0 £:@ #:0
fil5 2NaOH+CO, — Na,CO;+H,0
M6 NaOH-+HClI — H,0-+NaCl
M7 ¥: 0 7:0, 7:6
M8 = :1.59x10% ¥ :0.105

o
B, 2 HRIEE R R LTI S R kS v, R TR G %
WD H IR, REAHEG LT ) Bo T ) LTEGIHR SN WS, B (5
VI il TRICH L T2 2B (EAENE) #MES 20k, R
2T RIS B & > C 79 7T 2 k%, pHAl (pH X —% —) 0wk i
TR AN, M (B2 VIdHE) O FRICKHT 5 pHIEE 20 236k LT < Hikn
ED, BECECEBENS, RBIZOWTUTIZATW L,
REEF R U YA (NayCOp) 13 [ 558 E s | O BRI & o CEL 28 A DT, ik
SHRIC X 0 B R

Na,COy — 2Na - CO57 T  wrrrerrrererrrrerrerres @

C0327+H20 == HCO,; HOH™  ceererererrrer ©)
AR CTHHIT 2 L RD & 912 2 BB TRUBHHEITT %6

Na,CO;+HCI — NaHCO;+NaCl  ceerreererrerre, A

NaHCO;+HClI —= H,0+CO,+HNaCl wwereerrvvreeremmmiiiniiiii, B

M3 WMEMBIROI I ICHDOENS, 22T, WEBBRICHERZHETITLTWDT
pHIZK—/NeZMb3 5, L72d3> T, Q@28 %, KIZ, 77 7 ORIERT 5, A,
BREDDH2DLHIZ, FHMHBCBIT2WERLIZ1IEBB L 2EBETHLELZDT, £
NZNOHHIEE T T2 MEROAFELE L v L TORAETH Y, @0%#
T 5

M4 AXORIEO#KFTIE, NaHCO; OIIAKGIHIZ LY, AREBIFFHERENL:Z R (pH X
5 8f1E) e BROJIEDOHITIE, AUTEALRFICI D, KEBRIIFHERELZRT (pH
Fe4 D)o Lo T, R 1EBAICYL, 72/ V75 LA Y%, 28HH
KL, ,AFLVFL Yy IRV EE IV, THEFE— VTN — IR 2 2l & 3
5722 2T E v,

Bl LT, 0.1mol/L EEF k1) 7 & (Na,CO,) K& 5.0mL % 0.1mol/L ®¥if% (HClaq)
THREE L7z L EoiE#REZ R LTB L,
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pH4
12 4
11 R
10 = T N THLA D
9 A ik
o | S s
4
7 piRE)
G p
s{EE e N
4 AF A L DD
g o N
21 Za : H
1 p
0 ' i
5.0 10.0

0.1mol/L DEEE D T & (mL)

PREET N U T AT E HR

15 KERAET MU 7 L& ZALRFRITRD &) ISP HIBUST 5o
2NaOH+CO, — Na,CO;+H,0
6 KM+ hY 24 (NaOH, ifElE) &iklfg) b)) o a (Na,CO, i) 13KERH:T
RO LD \ZEHET S,

NaOH — NaTd-OH ™ cveeeereerrimniiiie ©)

Na,CO; — 2Na +CO, T rrrrrrrmmrrrrrrrrr s @
COREREWIIHEZMA % £ NaOH (Hk0 OH ) offil (CX) & AKX 2,

NaOH+HC1 —_— HZO+N3C1 ............................................. C

BT BROKEHIRE 5, FHRETCOREEZRNT 52446, CRABLOA XK
HMTTx/—=NV75 VA vORGHHELZ, BROKETAFVEL Y Ikt b,
M7 WA, 72/ —NVIF LA VER]L, 2HMASE, KBERIIR b, 2 2IHifkE
WTEL, Bx) BRI MS 1 EBEORRINE 22, Bial o722 OF
WIS, AFIVA LY D% 1, 2TMA %, T5E, BRI BHO LR, ZZICHERY
WL, RO HREICEI LN B Rohfine 25,

AFNVA LV VOEAE L) QEAEN oML, BEGLRINWIEELD D,
M8 k7T — %25 NaOH & Na,CO; DiEx KD 2 &, BNTHE SN2 HCl (HkD
H") & NaHCO; (H13k» HCO, ) OWEEIIS Lo T, BABERETO Na,CO; (Hko
CO") OENVEEZ 2 (mol/L) ¥ 5L

150 10.0
0.100X i35 =X 3000

2=1.50x10"% (mol/L)
AL B THEINLEBOKREIIELVOT, CRICL > THE SN HEBOMKRRIZ
12.0—1.50=10.5 (mL)
LR Bhn, REBERHO NaOH (HRD OH ) OENVEEZ y (mol/L) &35 &

105 10.0
0-100> 7660 =¥ T000

y=0.105 [mol/L)
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DEXY, ZoORABHI00mL 2% b NaOH & Na,CO, DE &1, NaOH O &
2% 40.0, Na,CO, ®»3&E2106.0 2 DT

0.105% 110'% X40.0=0.42 [g) =420 (mg) -eeeerreeremsresmsennes NaOH
L, 100
1.50510*x <105 X 106.0=0.159 (g) =159 (mg) e Na,CO;

Ehbo DX B ER A LRGEEOEREZ TV =L v,

2-8



3§ BEbETRG

il

wEE
(1]
fRE
M1 @:=1 Mm:=3 (:+5 (@:—1 (e):+7

M2 (1) MA# :Mn (+7—+2), &H S (+4— +6)
(2) BEALHl S (+4—0), =LK 1S (—2—0)
(3) BEfL#l : Cr (46— +3), &icHl 0 (—1—0)
(4) ®L# N (+5—>+2), &xHl : Cu (0— +2)
M3 (1) 2KMnO,+5H,0,+3H,S0,—2MnSO,+50,+8H,0+K,S0,
(2) BISH: +7, etk +2
(3) BRI : —1, Btk 0
(4) 2KI+H,0,+H,S0,—1,+2H,0+K,S0,
(5) BUBH: —1, R 10
(6) BUBHT: —1, UL —2
(7) &
(8) M1t
1

(@) ILEWERE L T2 KETOBRILBRDOGEI0TH D, T2, —RIALEW o H
JEFOBALEIE +1 TH D05, KDb ORFOMRILEZ a5 L

2x (+1)+2xa=0 Sooa=—1
(b) KDDNOFALEE b LT 2L, (a) LFMRIZER T
b+3x(+1)=0 Soob=-3

(¢) —fziz, fbeWho HEFomB LB +1, OBEFoB b 240 T, kHbHN
DOt E c L35 L, (a) EFBEICELT

(+1)+c+3%x(—2)=0 S.oc=+45
(d) kD2 CloBItHE dLT5L

(+1) +d=0 Sod=—
(e) kDD ClofftEz e 35L&

(+1) +e+4x(—2)=0 Sooe=+4T

12 MTFLZRILL TS (= HHRETIN TS = BILBOBY L TwLETFZHD)
WHEABRILA, MHFELEILL TS (= BEIERILSINTW S = BRIALBOHEML TWw 255
T2 bH0) WHEAPFETLHTH S,



(1) 2KMnO,+5S0,+2H,0—=2MnS0,+K,S0,+2H,S0,
+7 44 +2+6  +6 +6
(2) 2H,S+S0,— 35+2H,0
—2 +4 0
(3) 3H,0,+K,Cr,0,+4H,S0, — Cr,(S0,);+K,S0,+30,+7H,0
-1 +6 +3 0
(4) 3Cu+8HNO; —= 3Cu(NO,),+2NO+4H,0
0 +5 +2 +2
[t 3
(1) ~ (3), (7) KMnO, 3V EELHITH Y, FBRIEGERH CTIEKRO L) ITHET %,
MnO, +8H" +5e —=Mn’  +4HL0  rveveresmssmssmssmssmssnnes @
+7 +2
Iy, HO, @K & LTl E, ko k5 I8 bd %,
H292—>92+2H++267 ...................................................... @
-1 0
AR TG T, BLFIOZT L 2BV OMERBTH OB T 2B OB LVO
T, OX24+ @%x5 &Y
2MnO, +16H" +*e —2Mn"*"+8H,0
+) 5H,0, —50,+10H" +30e"
2MnO,” +5H,0,+6H"—2Mn*"+50,+8H,0
LU 2155 720121%, WZI MnO,” O A+ > O K" E H o4 + v Th b
SO/ MMz T (42K, +3S0,7) BHFIT LV,
2KMnO,+5H,0,+3H,S0,—2MnS0,+50,+8H,0+K,SO,
(4) ~ (6), (8) T @Al LClhE, ETE2BHLCTL %5,

21_*_>12_|_2€* .................................................................. @
-1 0
L72%35 T, H,O, IZHALA & LTl <o
H292+2H++2€7—>2HZQ ................................................... @
—1 —2

@+@DEh, 1+ HIEAIELNS,
21 +11,0,+2H —=1,+2[,0

M8z 2K & SO, Z2A T 5 &
2KI+H,0,+1,50,—1,+2H,0+K,SO,
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(2]

fRE

i

il 2

i3

] 4

)
il 6

il 7
il 8

WEY S RA—NVEXRy N, Ealvy b, XAA752A3
BNTVEEXOWYIFNS ; F—VERy N, Paly MIFEATAKAERT?2 3
ETTVuThroMvi, 227523, ahzTIHwis,

a;0, b2

7256 o L KA OFEBRTIERICH L LT, MTIADERTIIELAL LT
E725<, (3579)

(1) +7256 +2~ZT 5,

(2) 2.00x10 *mol/L

T S A I 1311

tOZAL s HEROD S EMITET 5,

2.99%

LB Bt~ > (V)

MR Szl AR

2KMnO,+5H,0,+3H,S0, — 2MnSO,+K,S0,+8H,0+50,

17.6mL

i 1

MEIZDLERERGEIZIKROEBY) TH 5L,
0.100mol/L @ 3 = 7 /K 10.0mL 2 IEFELZIE 2 ) B o
e EROPTE o AREOWRARE EEICIZ0 VL L XL, A=V ERY FERIWD,

Y AYBKBREANTIZ AN —H—ICTREBE M, WA V) T AKEW R

W9 50
AR LETOWHTTA2DICHVLEREE, Ealy P THb,

- ERALKFEK 10.0mL (2K Z 2 T 100mL &9 %,

AR BRI L TR Z AR 2 L 31, ARAT7F7 X325,
WIZ, EBIREAIVKTRN TV LGOI FnT2RT,

AR IVERY P ERNYVNA ) ETHHEWTT T VWTHhLMHT 5, RS, KThh

ZEFIORETHCL L, ENVIS ) LT HHEWDIEI NS RoTLE) 2D TH b,

2Ly P HMEIHVABETTTVWTEOMHT S, 2845, KThhTFolk

BTHWL L, T A2EHMDORENINELBoTLE) 2D TH S,

cAAT TR KRTHANLFTEFHCTHELTZ v, BEMISHAKZIMAZ T100mL &

T5H2OTHA,

2 BRILKFEE HTICLoTRILAIE 2oz, BXAE B0 T 5,
[(REFEDHE] - COGEIBRILKREBY A YBRA) 7L EDRIETHY, #@~ 77

YWRI) 7 DI HBALANTH B 7280, BRILKFEIZEITCH & LTIE5L. Lidis
TRDE ) BREE %5
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HZOZ — Q_A'_zH*_A'_Ze_* ...................................................... @
a b
(R EADTE]  BBRALKFLE I TN T L EDRIETH Y, TOREE, BIRILKHE
FRRALA & LTId726<0 Lo TRD L) RIS E 75,

HO,+2H 426 — 2H,0  woreereresesssssss ®)
b
M3 WM~ BA) Y MImBEBEOD &, BbAlE LTRO XS ITRIET %,
MnO, +8H"+5e —= Mn’ +H4H,0  orovrrermemremsmmeaenines 3
YA BRIZETH & LTRO LS IZHIET %,
H,C,0, — 2C02+2H++2e7 ............................................. @

@X2+ @WX512X e ZWEETIHL, ROKXDPHOHND,
2MnO, +5H,C,0,+6H" — 2Mn*"+8H,0+10CO,
WAL 2K Y, 380, A AL, MRS NZERHO N5,
2KMnO,+5H,C,0,+3H,S0, — 2MnSO,+K,S0,+10CO,+8H,0
(1) ZTORBIZBWT, Mn OB LEIE +7— +2 EZ{LL T 5,
(2) BB~y H A 7 ARBROENVIEEEZ £ (mol/L) EBWT, ZORIED
BB EZRISRT,

0.100mol/L ¥ = 7 MK 10.0mL : ¥ = 7 0.100 X 100 mol Z &t

1000
r (mol/L) @~ HUlgHh ) A KER 20.0mL ;
WU VN T L X W (mol) Z&tr

T REED
VAT B WA T A =502
OWHRDKTRIET 5 2 Edbh b, LA oT, RORIHY Lo,

100, 200
H2C204 . KMI’]O4 0.100 % W x X 1000 =5:2

2=2.00x10"* (mol/L)
M4 HTSADHEOBMBEIROLEBY TH5,
i) MEELAKREAKRE ITEA ) T LKBERE ZREREOD & TGS 5, MEE{bkEL
LAY T A EDISIZBWT, FIA + B s TI v EIERT 5. KIS
BRDOEBYTH 5,

QL —a b2 reereeeeeeeeeeeee e ®
WERALKR IHRBREEIED S &, BRALAIE LTRD & 9 IZIET %,

H202+2H++26 . ZHZO ................................................ @
GO+@I2Eh e ZHET L LEROADPHELN D,

HO, 421 +2H" — 2H,O41, ooeevrrmmmemrrmmeeenmiiiiiiii, ®

i) THLTHEELL Z2F F6EF MY 7 A KBWTHET 5. ROLIE, 5 ORE
XEDRDEBYTH B,

3-4



Iz+2N325203 . 2NaI+Na2S4OG .......................................... @
COWMETIE, ORI VERHLZ LT RXTRLL72E EDULRDOIR E % 5 DT,
FU TV RIBRELTLOPWEINTH L, LAFAET DL EFITET V7 VRIBICZED
HROLET L0, LAHRT L EMIHEZ L. L7z TRILOMK M TIE, HEROH»D
A 22T %,
15 HBRILKFEKADOENVREEZ y (mol/L) &§ %,

HERLKFEK AL0.0mL IZ&EF TS HO, ¢ yX —— [mol)

1000
1(75_’71[]2_"( 100mL & L, #HRBEOHEEZ 15.0mL o> TIa=h IV E—H—ICANS, =
Wi M CHEMEE T 5,

_ N X . 10.0 _ 15.0  1.50y
= HNE—H—IZAo72 HO, ; yX 7000 % 100 = 1000 (mol]
10% 74 h ) o 2KBRE T HEMAZ S EOROKRABBZ 0, L7z H,0, & W

BEOLPERT S,

1.50y
1000
@ORXED, LESO T Z1:20WERLTRIET 5 L0 bh 5. 0.100mol/L & F
TR b U AKBETIHE L, 26.4mL 2% L 2O TRORXAR Y 72,0
oy (0100 JG5g) =12
y=0.880 [mol/L)
0.880mol/L D@ bk FEAK A (BEE 1.0g/cm’) 1L (1000g) 2, \ER LK A% 0.880mol
Thbb 34.0x0.880=29.92 (g) HENLHDT, HE BIREIIRO L) ITKDLND,
29.92
1000
M6 W~y A ryEA) Y AKRERERDCHBECLEWTRIBEED L, KD LI RFISIC
Iy, ®BEomit~ >y # > (V) MnO, 24K T %,
MnO, +4H"+3e~ — MnO,+2H,0
L7223 TRERIE, ARBEZMASNZENbrb, £2AT, BIEICT 720120
2L, HYPBILRETKIGZ R K20 OTH L LEDN D b ik, g, > 2
TR &L, FRHYDPALRICKEE LTLE ) 720, ELWIBEEIT) 2L TERV,
FEJ7 W A WA ) Y BB L &, BbHIE L THBRO@RD X ) ICHIET S,
KR IIAHROORO L 9 I2EITH & LTd725< Ld-T, @ X2+ @ X5
J:V) e HHET L, (ﬁ(@fﬁ?ﬁ‘ﬁ%h%o
2MnO,” +5H,0,+6H" — 2Mn""+8H,0+50,
EROWAIC 2K BLO3SO,S #MMA 2L, KOMFISADHLNS,
2KMnO,+5H,0,+3H,S0, — 2MnSO,+K,SO,+8H,0+50,

ERLZL

(mol)

IZ : 520327:

x100=2.992 (%)
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18 M5 TROALLIIT, BWRRILKFEK A DHEEE 0.880mol/L TH 2, I DBERILKFK
A10.0mL 12K ZMZ T 100mL & L7zD%, 20 10.0mL 2o TWAH DT, #HEILKFED
PEREIRD LI 5,

10.0 100  0.880
08807000 100 — 1000

2.00X10"'mol/L D~ > # Y EEH ) 7 AKEW T AT DB, KT TITMA S~
AV LAKEEOMHE 0 (ML) &35, B7oRERLD

WA T L BERLKE =215
DRBBTHET 2 LD LDT, ROKIZED 0 2KDLIENTE 5,

(mol)

,2 v . 0.880 .
2.00xX10 X% 1000 1000 =2:5
v=17.6 [(mL)
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(3]

fRE
1 1.25X10 ‘mol
2 1.50Xx10 ‘mol
M3 20mg

(s )
EBORNIRDEB Y TH b,
@© #FE O KMnO, T, KK 0.100L I2& T @ ctmE 2 i+ 5.
@ OTHIBEFIHE- 72 KMnO, % #%l o> (COONa), KB & bt S8 5,
@ @THIEEFIFE -7 (COONa), # KMnO, TiliET %o

M1 2.00x10 "mol/L @ KMnO, K& 2.50mL & #A R % < KIE$ % (COONa), D¥E
wAS, B BICEAET S (COONa), DY EHETH %, (3) A X H, KMnO, 2mol i&
C,0,/ bmol EB\ARL L BT HDT, kDb (COONa), DWEE% x (mol) £35&,
WAL T B

250 . _,.
200%10* X o0t @=2 1 5

2x=1.25x10"" (mol)
M2 WKRACEENS KVMNO, OWEE% y (mol) &34 &, (COONa), & KMnO, I
WCTIRKDIEAN. T %o
500><10 XW 2.00<10" XW‘F =5:2
y=1.50x10"" (mol)
M3 R2X0, EK0I0L IZEHEFEFNLEICHEWHE & S L7 KMnO, OWE i

100 L .
20051075 =5 — 15010 =5.0010 " (mol)

THdb, (DXL, H2ETHWEZRILT ZDIZ, KMnOumeol%;f&ffof:c‘:T%z‘:,
fibhsaE e OWHREIISmOl THL, THERUTOET e %, BILHAZ O, 12

100_( 2.50

i35 L, (Z)ftiV)%O)c‘:%bCJZ‘EEOz@%g%ﬂi%mOI’C‘%Z)O 2%FY, 5
EITHEWE WL+ 5012, KMnOM&molJ&%f’of*?;cB FNEFE UWE RO

W AL A0, 0,1 mollé%tkb")\.r‘:bl&%o XoT, MBKIOLICESE

4
NDBRICHEWEE BT 2DI28T 5 0, (45 T=32.0) OEEY 2z (mg) L35&, OT
JHWZ230 K25 0.100L Td 5 O TR DIE VT 5o

-3
010 F: EX10° 0100 .5
>0010 32.0 o 1

z2=20 (mg)
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M1 (1) Na;?2Na+2H,0 — 2NaOH+H,
(2) Fe:Fe+2HCl] — FeCl,+H,
(3) Cu; Cu+2H,S0, — CuSO,+2H,0+S0,
M2 - BRI 2 ANS &, SRASETHL, @233 sZ s, 44 /1L
f@1iE Cu > Ag b2 b,
- WEEESH (1) KW Z ANTLESRASN VI &5, A4 VL Pb
>Cubkbdrid,
- WEERSE (1) RISHC ISR 2 AN D &, HERIAYATINL, SROHTHIT 22 & h 5,
A F VALEIIZ Zn > Pb & bh b,
U EDO#ER?PS, 4+ ALEIIE, Zn >Pb > Cu> Ag TH b,
M3 (1) 7:A4F1k A4 #, ¥ IE, &8, 4+ EE 55
¥y vEl T
(2) 1.07A

M1 A4 fbEmo k&S, Ca>Na>Mg >Al>Fe> (Hy) >Cu>Au THb,

(1) RENTVEEEDIL, TUH)EBEINaDOATH S, NaldmkE L < s
LT, KEEZHBELLGELEBERT S,

2Na+2H,0 — 2NaOH+H,

(2) RENTVEEREDI L, BRILHKIIFe, Cu, AuThb, TDHH, FeldH X

DY AF AMEARE DT, BALhORVER (FEE) &L TkEERET S,
Fe+2HClI — FeCl,+H,

(3) Cu?’#%¥d5 (Auld, BRIEMRLIRMEROREW THLTKRE LAKIEL%EV), Cu
AR L AIBOG LR w2S, BRI DD 2 MR SRR & 13 hOn L C—MbEER, Rk
BHRRPL, “RALMEERET S, BRI E ORRIRDOEB ) TH 5,

Cu+2H,50, — CuSO,+2H,0+S0,
M2 —#kiC, 28R AOHEA LY (A") ZEHLKERIS, ALY I AT ALEmOKR

EVWEEB m () o4+ %240 5) #ANbE,

A" +B — A+B""
DORIERBZY, ADPHBLTBPERT L, COZL LD, 20D0RLRLZEROA + >
LERI O R & EHRIRD T ENTE D,



SRLG AT A L &, BRERS (1) KEBIZEE AND &, HiEMED PbSO, 254 U,
POBDHEAIZL K %5720 [FEE] TlX, SAZALL %W T & T & Lo KN % b
~72,

4] 3

(1)

T~F —HRIZ A F AL OB 2 2 O &) 2 T IS S S IR EAICR T
LEMAIEREN L, BICBWT, 44 earskELBFE2RY) MTEEHE (&
W, A+ ML BT OWAT 2 E8|ME , IEHBE VI,

A F ALEINIZSEOBM EBMEL L2 b o GEEEHREM) ICHEL, BEEK
&322 (Bihl LT, 2ENEZKELLT L) 720121, 2HOERD A 4 L)
KELPEZ > TVuRIE L v,

Bt zZERNVyER (B (—) Zn/HSOaq/Cu (+)) T, WEZEZHITS L,
ERTHRAEL: H, 2285 72012 2H +2e — H, OREFBI NI hb %
EORMIZE Y, BORENMET T2, COXHICHEBICIVAELLWHIC K > T2
BHMMET T 288 %, Biho, oM ),

F S & RER LS KWL, S & RS () KR E A G bE o EmE, ¥ =TV E
v,

(2) =T VEBLOFEBIICIIRDOEBY

B 0 Zn — Zn"T+2e”
1IEM : Cu” 42~ — Cu
ERTHTH L 72 Cu oWE & (mol) 1

1.27
63.5

MN7-ET e OWERIL UL CudWEHED 2/ TH L5050, hEikt x (A)
s R

X 60X 60
9.65x 10

x=1.072 (A)

=2.00x10"% (mol)

=2.00Xx10"%x2

4-2



(2]
S
I 1 WAl PbO, =ic#Hl ; Pb
M2 (1) I1FMf: PbO,+4H +SO, +2¢  — PbSO,+2H,0
£ : Pb+S0,” — PbSO,+2e"
(2) BRALSR (V) @ 22g, Filg : 18g
M3 (1) 0.99¢
(2) +1.8¢g
(3) IEMIZo% <,
Bl £ETIE, WEOHBEOKIEZAT) DT, EMIrLEFEZM)BL, A
NETEBED AL LI T L v,
(4) 894
I M1 a:@®fk, b:#ig, c:f, d:iE, e: /KK, f:K

M2 7. 4 :%oz, oH" (FERR), ¥ : HO

3 1.7x10°C
4 2.6k]J

I
M1 BLBOZ (K Zi#~5L
PbO, @D Pb : +4 — +2
PbH@dPh:0— +2
X0, BALHID PbO,, #ITHIZSPb & 7% %,
il 2
(1) BUERFICE e Ao TL A (= EuS25Z 5EM) 2 1EH, HEe 2°
HTWEMBR (= BRILBUSAE Z 2 EHH) »EBTH 5,

=V Pb-I-SOf* — PbSO 26 crrrrreeeneeeees ©)
J—_E@ : PbOg+4H++SO427+267 - PbSO4+2HQO """"""""" @

(2) WinZzETe OWERIIE
0.50X10x60x60
9.65x 10

=7, @RX»5HDHLRPH L), 2mol DET e AN S & 1mol D PhO, HHHE S
50T, HE SN2 PbO, (i 239.2) DOREEII,

0.50X10X60x60 _ 1 B
el X g X2392=222 (g)

F72, WHMTORILE T & DER
PbOZ+Pb+2HZSO4 — 2PbSO4+2HZO ................................. @
Nobhb L), BHEEKTIE2Zmol OET e 2%ilLs & & 2mol ® H,S0, 25HE &

(mol)
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nso7T, HESh7 HSO, (5T& 98.1) ORIl

0.50X10X60X60
9.65x 10"

x98.1=18.2 (g]

3
(1) ORXEY, 2molFEF e 2N s & &, H,SO, 2mol & &, H,O 2mol %
KL%, in7BET e OWHEEZ 2 (mol) &32&, ZokEHESNS HSO, DE
wmiE, 98lx (g) THY, H£L 2 HO0DERIE 18.0x (g) THbH, L7z>T, i
BOMBEMOBIEOWEE (AR S—t ¥ MRE) 1220 T, KXY 72,

H,SO, DE & (g) 200 0.34—98.1x
Vi P X - =
IR (FHEEER) O 2 (g) 100 200—98.1x+18.0x x100=32

2=5.51x10"* [mol)
L72h55 T, FHizAERLzK0EEIX
5.51x107*x18.0=0.991 (g)

(2) EMTIEORXLYD, 2mol DET e N b L& &, PbO,1mol 25HE &1, PbSO,
Imol 34 U %o 4 U7z PhSO, G IEBHRICATE 3 2 0T, IEMmikiE, ZLilE, SO, 1
mol 43 =64.1g ¥+ %,

(1) XV, WNRAEBFOWEREIZ5.51X10 ‘mol TH A4 5, IEHAROLEBIMIE
5.51x10*
2

(3) HEOBEICIE, MEBEBOHKISZITHELDT, IEME (PhO, W) 25" Te ZHY

L, fafi (Phi) ~ETFe Z%DALLHIICT S,

PbSO,+2e~ — Pb+S0,*

PbSO,+2H,0 — PbO,+4H +S0O,"” +2e~
SF ), HERO (—) W1 (A% ZaEEboBAMm P 12, () W7 (EH)
ZEEBILOIEM (PbO, H) 1CHH SEiuL X v,

(4) (1) Xb, WMEICX)HEAALELEIE, 551X107°Xx9.65X10'C TH b, Lo T,
INzd LDRBIEITOICE (4) E5bET5E

5.51X10*x9.65x10"'=1.0 X (#X60)
1=88.6 (4]

xX64.1=1.76 (g)

I MEOROKE — BREMREEILI, KEEBEOBRLETHISICL > TEAZ AL F—
MO TRETH L, $abb, KOBIDHEOBISIZE > TR NVF—2 ) D
THhbo AMD L) ITEME L L TROKEM Z V7B ERICBW T, ABBIUB
FTRD X ) BB %o

A;@ (E\;@) Hz — 2H++2e* .......................................... @
B & (fbffnﬁ) Og+4H++4ef — 2H,O  crreeeeeeeeeeeeeiii @'
OX 2+ @ &, KD &) 2EMEEDOIEXI TGOS,
2H,+0, — 2H,0
ERITREND £ 912, ZOBMEERDOFURIE, KFEOBRBE X Y KBA L 2 BB & A%

4-4



FTIENTES, b, BRI, BFERE LTKOHKBREZH W T VA) BoK
F - BERRELL LD D, TV EIOKE — BRERFEREIBICB 5 8B TO G,
KDEH>ThHs (L@, @ RXoWmjs;8ic, L+ n 20H, 40H #inz &3 T
BoE5ND),
ki H,+20H — 2H,0+2¢
EfE O,+2H,0+4e” —= 40H
M1, 2
a, ¢ OXTIE HL2PET2RELTEBLshTwb, 20, ABEBBIBHOAKE 25,
b, d @ XTiE, O, VBT ZZITWMYEILEIN TS, 2F ), BEMIBEBOIEMT
H5bo
T~ BIE R XKDk H)THsHH, @QXNTIFABIZ [+2 | HDHZ L LD, ®7
Lz kv,
éoz+2H*+2e* — H,0

M3 @ RX&D, O, 1 mol MIET 5 EEBFH4mol iENBDT, KOLHELREIX

—3
10010~ o 4 9.65%10'=1.72x 10° (C)
29.4
e - e . i 2001077 e B~
4 FEAIREEIC BT 5D 200mL @j(?é@%ﬁi@iw mol £ 0, BRI X
D SN BEEIE, 1mol DKRFENEEMREET 5 & 286k] OEENHHEINALZ L LD

200x10*

9.4 X 286=2.55 (kJ)
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(3]

R
il 4 8
Fnﬁz 2.8g

M1 HSHOBMEICIE, AHE LT, WHZn, &
Au, #Ag, #Fe, v 7 IVNIPFEHIENTWVES,
ChHD6 MEDOEIED A + ALFiZ

Zn>Fe >Ni> (H,) >Cu>Ag > Au
Thb, ARiPDIH, $EY A4 LA
K&W7Zn, Fe, Nild®AHICE DSBS
A4 2 & LTHEhIcE g,

Zn — Zn""+2e”

Cu*
Cu2+

S Zn®
> Fe  Cu”

B e N Cu*'
Fe — Fe’ +2e . //T\\ | )
Ni — Ni*'+2e" Ag, Au(BHEiR) CuSO: DAHRRE L

WX bAF ALEINA/NE VN Ag, Auld, THLYOEBEIBAF v o THITHT S
EIZX DEIEmA S EANED, EREOT IHHBO FIHET S, TN H#BIETH 5.
M2 ZoHOEMBHCTORM, BHBROKBIE, ROX kb,

Bkt () 3 Cu — Cul T2 crrrrrrrrr (1)
7n — Zn2+—|—2e7 ................................................ (2)
Fe — Fe“—‘rZef ............................................. (3)
Ni — NPT 4207 coveverrmiiiii (4)
Bati (—) 5 CulT42e — Cu crovrrrrrmrrrmenee, (5)

Q) ~WDORIIZE Y, B SEmM SN L () A 4 > o X ) Bt et 2481 (1)
AF OB NS, LoT, WP (D) A+ > OREIZRDT 5, BRI CRIER
HIZHEIT 22 LAk oe)E ((2)~@) oEEIE, ROLIH kL,

67.14—0.34— (66.50—0.0400 X 63.5) =2.84 (g)
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58 AMEF

il

uEE
(1]
RE

I  21kJ/mol

I Ml
il 2
fi] 3
il 4

7

ﬂ

3231
73 432, 733
1271
1360

I AW &L, HAHEAWEREL TR IEORAKLNS, T8 1mol #2L % L
EORBBDOZETH D,

AL AKFZEHS Mk L T2 i HIIKZEH LMES TH Y, oK H(R) L
S(EFE)TH 255, HS OEREHE Q (k]/mol) &3 2&, ZOAMERTHF
RFKD XI5,

- -
— -

H, (&) +S ) =H,S(F) FQKJ  +rrrererrererrmrermeree @
T, GAON3 208 RAZIIQO~DET 5 L

2H, (%) + 0, (5) =2H,O () F571KJ  woevrvrerrmeermmsemmsennenieninnes ®
SH) 40, (F) =SO,(F) F297K]  eerrremrerrrmmeerrei 3
2H,S (&) +30, (%) =2H,0 (i) +2S0, (&) +1124K]  weereeereereereess @

Oz, @X%Jr@*@xéi DESNBEDT

Q= % +297— L224 =20.5 (kJ/mol)



if
M1 Qi =% /=N 1mol DFTXTOMEEY2DIET 52V F— (Rl L
¥—*)Thb, MEOMERIY, =4/ —ni2iF, C-HFEED5D, C-CHEEDS1
2, C-O#EEN12, O-HEEP125TNE0T, GAohBET A VF—X)
Q=412 x5+348+360+463=3231 (kJ/mol)

*SETUER SR SN B L T5TOMA, S5 T Imol HICHE T BT XTOIA
GERYMLT, NINTORFICTLDICLERIANT -2 ZD5 T Oz AV F—L
Ve L7 T, BT A LF =X, HTEBKT 2 KA ANE—DNE RS,

M2 /7 —WHhoRFRFCENB2ID, 4122, KEEFHES6LD, TIX3T
Hbo LoT, HBOMERTOMNPT LY, TIE3&%5,
C.H;0H (%) +30, (&) =2C0, (%) +3H,0 (5) + QK] wroreeeereeeees (5)
M3 RKOBEIGHQ,1Z, =% 7 — ) (K) OB TH B, GRS T
(SUBE) = (ERMIC B 284 TRV — %A
— (BB BI 24 = AV F =% )
OBGRAIH Y ToDT, Thirk G)RIEHTS L
Q,=1{(CO, DT AV F — ) x 2+ (H,0 OfEEET F L F— ) x3}
—{(C,H;OH Off#f = F v ¥ — ) + (0, DA T AN F— ) x 3}
= (1609 x 24926 x 3) — (32314498 x 3)
=1271 (kJ/mol)
%B, 520n1)~@REMEERLT, G)REZEXREELILITES, (3)x
2+ (4)x3—(1)—(2) x3 XV, KOXDBESND,
C,H,OH (%) +30, (%) =2C0, (%) +3H,0 (%) +1271k]J
M4 RO Q,1E, =7 7 — V(R OMBEETH 5, (6)iF, G)X&ixzsy /) —
WV ERDHADPZMED E V) HORDPRLLDT, RO L HITET S,

C,H:OH (i) +30,(&K) =2C0,(Z) +3H,0 () +Q.k]  --vveeeeeee (6)
ZZT, 1Y = BIOKROEER (BBAEOE) 13, ROBALFHRATEESN S,
CH-OH (i#8) =C,H,OH (&) —43KJ  +errererreremmmrerrmmeeriiiiiin (7)
HgO(‘ﬂLi):HZO(QE\)—Mk] ...................................................... (8)

L7235 T, G)+(7N)—@)x3 &1, kROXBHESNL,
C,H,OH (i) +30, (&) =2C0, (&) +3H,0 (i#1) +1360k]
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(2]
FRE
M1 2.3kJ
M2 5.0x10 ’mol
M]3 46
M4  2.8kJ
5 56
M6 1.02x10%

M1 BRI Tid, NaOH2.0 g &k 98g & B XD T, KEHO LRI 100g TH %,
KB 1.0g OiREL 1.0C LA XEL0ICLELIANVF—H42] THLHDT, KD
Btz

4.2x100%5.5=2.31x10° (J) =2.31 (k]
2 NaOH O #2400 THAHDT, WEHRIIKD L HITKDEN B,

2.0 .
o =50%1077 (mol)

M3 5Hzoh7zdbs 0, NaOH OB ERTIOTH L, Lzh-T, W1
Ofii% 1.0mol &7z D IZHRE T IX L v,

2.31
5.0%10°

M4 ROEBOKEBEEOKRZ 100mL & LT, ZOHEREIZ, S52A0NEHEEIY, 100g T
Hbo M1 LIS
4.2x100x6.7=2.81x10" (J] =2.81 (kJ)
M5 Rt E+72 HCl 3 X 0° NaOH i

50 .
1.o><—1000 =5.0x10"* (mol)

ThorI eI, M3 LRI, M4 TROAMEZ, B - & Imol H7- 0 IR T2 &

2.81
5.0%10 2

M6 R3&ls50BfbF KT TOLI %S,
NaOH ([) +aq=NaOHaq+46.2k]J
NaOHaq+HClaq=NaClaq+H,O (i) +56.2k]
Mz LabeT, 6oLz E5,
NaOH ([#) +aq+HClag=NaClaq+H,0 (i) + (46.2+56.2) k]
L70T, Ko DI
46.2+56.2=102.4 (k]J)

=46.2 (kJ/mol)

=56.2 (kJ/mol)
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(3]
5
I 1 5 ]x10%J
2 mol
i3 mol

-
M1 RBEL CT—MRALRKIC 2 - 2 RIOWE R % 2 (mol), ZMRILRKICZ > 72RO
Btz y (mol) &§ %, MBEONEREUTOLBY,

2C+0, — 2CO C+0, — CO,
THE(T) DIRBERS DKW E DS
LISy et @
B D, F7z, TR (7) OBBETHE SNBEOWE DS
%x+y:4‘50 ........................................................................ @

D o, O, @XEML &, x=y=3.00 (mol)] TH 5,
Han b —BAIL R FORBEEDSZ N Z N 390k]/mol, 280k]/mol DT, FD#EfbF IR

C(%ﬁﬁ‘)-i-oz(/?:\‘):C02<§<—:\4)+390kJ ....................................... @
CO(%)+ %OZ(%):COZ(&%)JrZBOkJ .................................... @

@ — @&y, —EBILEOEEBE X THLFFENTKRD I ITRkD NS,
C(E8) + % 0,(%) =CO (%) +110k]

L72h55C, T (7) THA L8t
390 x 3.00+110 x 3.00=1500 (k]J)
M2 TH(7) TREEL 2 -7-88% 2z (mol) &9 5&, TR (7) LTFH (1) T
L7z &@En 5, WA D 2o,
280 % 3.00+390 x z=1500 % 2.90 ~o 2=9.00 (mol)
L72A55 T, ELOICERICAN BOWE X
3.00+3.00+9.00=15.00 (mol)
M3 T# (M) THZWCMABREDH H, s LWEREE X (mol), MGET -7z
WEREZY (mol) &3 5L, THt(£) OFBE (3.00mol @ CO & 9.00mol ® C DHRBE )
THESNZBEOWERENS, KAAWY .2,

1.509.00==0X  cevrerrrreretnee e @
T7z, T (7)) & (M) OBBERORAROWE DS, KDY 72,
15.004F Y =06.00 X 3.75  cevreererrerermeatttttiiiiii @

®x, @& L, X=10.50 (mol), Y=750 (mol) TH b, L7=H->7T, FIm
ZI7-RFEOWRE RIX
10.50+7.50=18.00 (mol)
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