53 54 55 [EF#]

#HOR B OE
2025 (4 7 ) SR BE
QEp=:N1=))
1. CoMEmRFIZ [88] Th s,

2.
3.

HEHI2RIEZ2MET A2 L, RBREMIZ2HBEAETI805TH 5,
ARBHIGOAENE T, ZOMERTZHEVTEVITRZY, 7271, F#KiZdS

PLOHELLHEATEL T E,

4. BBRBHETCIZ, UTO 5 ICRREINTWLIZL2HERTLI L,

5. COMEMFDERIZLI R=UD520R=VETHY, BEHAKIIHENT
HRIZOBISAZATH 5,

W # I R=IUPH 6= 3# (63-1, 53-2, 53-3)
b # TR=VPH 11 R=Y 3# (54-1, 54-2, 54-3)
G 12 XR=TUPH20R=T 3H# (55-1, 55-2, 55-3)

10.

11.
12.

13.

14.

BIREMFIC% T, &L, ARIAEEA LR EETEN D - 258 8 L OSSR
RLTWAHEIE, FErFCEBRICHLHELZ L,

HERBAMGTR, AT AR H OMEHMOFTEMIC, ZBESLREZILATS
& (1B EZBREFSIZ2 P, K43 1E).

FREILT RE MO E SN/ AT B 2 & MERAKOETICEA
LCiEwir i,

fRES A7 H ORER T IHE LBERAKICHE L T v, RS
NEWEELHLDOTEETHI L,

RET AFRICHREN D S HEL, WHEED1IFLLTRALZ L, ElTFE
FRATAEAE, 1FE5DOABIC2XFETFTRRALTL G,

REM T O RO EFRKERTIE T EESIHALTE W,
RERKEDVEEL 2D, FHFo TdWiF e, AL EWEH O
bigTHZ &,

B TR L TEREZ RO LV, RBFORSAERS M L, 2Bk
WIHEIZIE, FEHIFTEEZLIFY, HRICE) 2 L.

AT RIIMERFE2RDIRS 2 &




o4 L%

TR=TPE 1] "=




(1) woxsesms, TROMCCELES N,

=EE M [mol/L], &% VImL]®OEE CH;COOH
KB LT, EE M[Imol/L] ®DKERILF b

1) 7 A NaOH KR FHWT 25T THET 5 &,

BWOPHIIMLICRT L)L, 22
T, NaOH KW O T & % x[mL] & § %o
CH;COOH UL FIZRT L) ICHEMEL, BHEER
K. & $ 5,

CH;COOH = H"' + CHsCOO™
Ka=2.7x10"mol/L (25C)

¢ AR

pH 7

NaOH KBE DO T & x[mL]

1 CHsCOOH /K& & NaOH /K&
O AT E B

1 ORHEEMGRIIEEICL o TRTIENTE S, DFHEMG=0), i) HFEHE
O<x<V), i) FfEGx=V), iv)PHEE @ > V)Ew) 4RGN, ThEhilE
L7z Vs &, pHZLZ BRI T2 LA T& %, U TR, &l w7 pH
DFEIZOVWTEZ D, BB, KO+ UL Kw &5 50

(1) [1)MERID pHIZOWTKROXEE A, MVIEZ R IV,

W ERT OWHICIE, H:0 & CH:COOH L& Ehizv, Tok &, CHCOOH 54
gys[ a e[ b |eABETHE, 2 KoOflERD, D
k[ a e[ b | oBmECERTELIRELRD, O I
[d |mo/Ll2sBlci s, —% HROPSAERTS [ a | olER
CHCOOH 254+ 5 [ a | DML DELASVID, HTE 5. BELY,

WENOpH=[ e | tnd.

(7) zem| a |~ ¢ |iescEEaEkied it rREBL LS,

(£) W[ _d | IS TEEABERELE S,

(v) 2t [ e |esTuEaMRERLAS . 2EL, BREM, V, x K
Ky DRTELECTFADPEATET bOLT 20 HROBHOBILRT I Lo



(2) Tii)PMERIDO pHIZOWTKROLELFHA, MWIZEZ RSV,

(3)

LIORY &9 2 a il EBsat I3 pH 28R A X < EA L (RED), 0%, gpH @
ZALIFRER T2 525 (KE@), o ALEERT CHU pH K&K EH T2 (KH®), XM
O~®TiE, CHCOO™ DIEEE LI T L7z NaOH D2, CH:COOH DR IZFfI S h
TV ) O CH;COOH DEEIZHE LW EEBTE S, SROLDEME D, FFIAF

o= [ 1 ] ena.

(7) THEMB~CiIionT, IThH0—EOBRRIEDbERERERL, 0t
FRSRZHWTTHREA) ~ C) DZNEThOBEEFHHAL SV 2B, {LES
RFBEBUR L TH DL,

() ZM[ £ | wescEzasRERLAS . AL, HREM, V, x K.
Ky DE&TELZWTIDPEANTRTIOL T 2, HROBHOBRRT Z &

(7) THRE®IZBWT, pHOZ LD |/ E %5 L %D NaOH KBHROTE TR E KD
%3V, ¥/, GZEZFOHETETpH OB RN LDN, BHZEZ SV,

[ii) A1 D pH IZOWTIROLEE ik, FVIZEZ R &,

BALETIE, BRRIS T L 2HOBEIZL Y, KBALHA F ¥ OH HAKEA 4 ¥
H* X9 4% AT 2720, pHIEEMERT, OH ZEOMASRC & > THEL B,
oL & OH ORER, MASHIE->TELS DWEEIZH LV, T,
[(¢ e[ 0 Jomroms DWFEITEE LV, DRI
DBEL D E L CRE VD, DRI DB LW
LEMTE B0 BEEY, PAILLO pH = L% %o

(7) | g |~ i |[eSTrEaERErEA v REERARS . &
B, (1)D(T)TERTALEREEIAF VAP ALZ L DD B,

() W[ | eUTEIAERERLAS G, 2L, BREM, V, x K
Ky DETERECTRADPEHTET SO LT 50 HAOBMOBE L FT &,



() ®oxstias FTROMeIEHEZES . ££LRTRE H=10, C=120
N =140, 0=16.0 &9 %o

WIET I JBTHAHLEW A OEERUEKTHLLEY B &, AR S EELEZ
LAY C BB ONIz. wWILEW C ZRMALT P U ¥ 2REBTIADHEST S L, a-7 3
JBTHBILEY D (CGHNO), BIWLEW E PR ohi. I, LW C ZMBRE b
BCHIGSE2E ZALEW F 253 5N 720 ALEW F Z2KERILT MY ¥ 2KEHTRIS S
L, ALEW D LLEW G BELH N

(1) ft&W E 3iR#E, KkE BEOADRLLRo TV, 0 235mg & uRIITEETE
EMBERES L, ZBLRFEE.1mg £K135mg 2 E L, TORBICETNLETN
TORFPTEEDHEEZZINENEZ RSV, EBIL, ZOEEHAVWTULEY E 055+
ESTFEEZRODR SV, 1721, BEIMEELILETRT DL L, FHEOBRELRT
Z&,

(2) LW A~G DEREL L THEYZLDZEE LRIV, HEOWREIEZ ONDGE
X, Z0IbD 122D, T ITRTOAFRERFIC* 21T 23,

(3) ft&% E 3B sk(IIC XV BaL, REBAERF MY Y AKEBRICEETH 720 —
T, AbEW G X, E LIZRLIMRTTERL, FARBAETS MY Y LKBEERNOER
P EL72e E & G OFUSHEDENIOWT, BWORY) OBE»OEZ O HH
ZERREV,

(4) THIE QA OMASERS % Na®OH 8 X U H.*0 & v TITV, AW % 25T
BICXoTHMLAzEZh, ORTFIHMLEW D omiZa by, {L&W E ohiZidido
770 CORENPD, TORBOBEIZOVWTORISLZ L%, {LERIEREHVTHBEL L
B, RETIE, FUSICEBROREIIBIEILL TX v,

(5) AbEW G 1E, BFROVA AHE) TRLALL XICHEBEOLBEETEL I LB TE S,
FOREZRBNIL O T3IDUEEX LRIV, 72721, FETHIMETRT I L, F
77, RIEASTFICD 72 6T —RIFIEIZOWT, 30 FUNTHEL 2 3 v,

B Vv DBEF
.. 6+
Z_Q’ \\Q:



() wwcmsokowszis FROMCICELE S, 727 LEHEE & ORBIEEH O
HRBRLE S,

B BRI H 2 —LREWDOZ L E2 W), ZIZA UK E SORES T ERFIC
BLYHo2REPBEROBBNZRETHY, TOL)LRBICHABWEHABRE VI,
BEER T, OBAROBINGELEE L DT, TY PRE—ZLASGRAT Y POt —)
2 TH—IKEEDL 5T 5,

CTIX, WHEE nalmol]l DB A (BT 8 M) \CWHEE ne[moll DA HEREMEOBEE B(5H5F
B M) 2 RELIBHREEL D, F72, BRIV I VY — AH[J/molli, HFHEMEMEHD

ATEZOLNDDIDET B,
K 1IRT L)1, EHBERTROR(T 7 — VRl 25EH T & 2 EIEERI PR L
RETIENTE D,

p=0—x)p RO
b BBOERETE x: BEBOELVGER p o B A OERKE

ERFREORAEFK 1 OEMTRT &5 18 T T
R ) ORFEL B 5%, FHEUTE o,
BEEUE ABT LN TES, M1pobrs & S i

£ 912 BB OELIE p \ZJEHE B DTNV % P
o CHBIL, b KELBHLIEL BE, E72, & BTN
CEABUAR D EilTFATE, BAUER T T
FOKRE S Ap BERE VB m BT 5o & N A

0 02 04 06 08 1

OWHEIIEE B 05 FERNER EEHIATY
BHE B DENVGE xp

o B, BRIV INY—ITROERD T

KDDBZEHNTE D, B1 EROERRTE p LEHE B DEIVGER x5
DRI

[£8BD] »2ERICEE LIKIOKZERE VLA £ZICEE THWIKIOBEAYE B
PEE wslglz, ISEHELL, BEWEB ZKICMAZRELAZ =01, KHEEZ
KIEBZHELZEZA, K2 OEFELNT,

Ty | /'/
e T K iRE DB
= ST, Ty * SEERBIIARE DK IR
S| e T tmel| T MOMEORRE { = 01SHE LR
% |/ Too Tt KRB (bner * WKABE TR L 72 BER)
Tos/ To : toe OB E t = 012HHF L 720
I Ts : L2 T & T ROz FEMOIEHOIRE
0 N T EEREMZ L X O

H2  AROBEEL ( * BRI TREM)



(1) THEAIZOWTHWICER 2 X0,

(7) EBROD»PLROONBBEML Y V¥ — AH[J/mol] 2 LERTEZ 4 X\, i
TAXFR, ER—VETRIPLRBUZEV, 4B, EAEYEB I LAOEIZ+
STEHY, EEWEBEITRNTHEETLIIDET S,

KOEE : oulg/em®] KOS : C.[]/ (g K)] KOSFE: M, WEBOHTFE : Ms

(£) BRI IVE—Z, MOEBRERIOHETRDLIELTES, HLF FY ™
LDRERZZBOKIZEP LBOBRIY ¥V — % FROEH HVTRD % X0,

NaOH(F) + aq — NaOHaq : NaOH () DK~NDEMLY ¥ V¥ — AH = —44.5k]
Na(B) + 5 H(50) + $0:(5) —> NaOH(H) AH = —425.6 K]
%Hz(’)—ﬁ) + %cuﬁ) + aq —> HClag AH = —167.2k]
Na(F) + %Clz(ﬁ-ﬁ) —> NaCl(F) AH = —411.2Kk]
KGE) DERLZY ¥ VY — AH = —285.8k]
IKERALF MU 7 AKBHE & EBOPH Ty LY — AH = —56.5k]

(7) BHRIUINVE—AH +01F, T VY- %A LWE B ORSHTORE]
CTREBDOBBORBITRZZ ZLE2RL TS, [FHESTIICIZ S HEM
HORE S |ETREG TS CHEMHOKRE S IOXNEREY AH > 0 0
FROWTHHALZ SV, 2B, HEHAVTLRVY, LFXETHBTL L,

(2) THREBE OFEBLBEST+O, BRI TEOTELARE AT La S (bl
BRICHAHZ L HFMALE S W),

(3) BLICRTELEME =05 TR L7 COLEBEMI VI VY- LTELD
N0 TRBREOHFLSBUR SV, E5ICEDLIICEZBBZIEL X0,
MzHWTd RS, LIFXETHHTL L,

[BIREL] (@) AH<0 () AH=0 (c) AH>0

(4) THEEOIZOWTHEWIZEZ X0,
(7) HE wilgl OB HE A ns[mol]l DWEE B 2 L 72O B E T VIEE m % na,
My, ns ZHWTRLE S,

() Mp DB m BT HZ L 2BREACTRLAE SV,



