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1k e

HELRSROEZRWZEIN, EFE:H=1.0, C=12, N= 14, 0 = 16, Na = 23, Mg = 24,
Al=27, $=32, C1=235 K=39, Ca=40, Mn =155 Cu=64, Ag =108, 7HH ROELK:
6.0 X 10%/mol, &MAEH 8.3 X 10°Pa-L/ (K mol), 77 FF—E% : 9.65 X 10*C/mol, AgCl
DYEfREER(25°C) : 1.6 X 107 mol%/L? logw2 =10.30, logi3 = 0.48, logw5 =0.70, § T
DSEIERATEELTHEIDBDOET S,

I| UTOMEGE 1B~HIMOEAEY -V —MIRERLREN,

B ROSMLICEAZIN, BSES[ 1 [~ 10 |

M1 RARCHFET DERORMAKBEECHBRI LITOLONFLEAETHY, HER
36 DFRMAERBHETH L. ROFWE), bICELRIN,

@ HEEOEFRETFHEEFe ZHHLTAEE TS, ROLEDETIRELTEH.

ELWb02O~@0hnb—D%UaEn, [ 1]
@ %S @ %S @ nd
@ %c ® %Ar ® %Ar

b HBIAE 92 77 4000 FRNTERL, TOHEENTWEERERFORMEDEELL
VESCIAT70.00 %, ®CIATE. 000 %, YCIAS25.00 % Tdb ol &9 5 &, BTEDME
OHERTORMAEOEFEEL T ARMBIZRE M. BHENEZO~O0HMh5—D
BRI, ZEL, SAERBOEERTOHAVIIEL, HEERMLTE Q0¥
WAEE 30 75 8000 ETHD, SCl & TARKETEELBNBDOET B, %
@ 0.625 @ 0.654 ® 0.692
@ 1.25 ® 1.30 . ® 1.57
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B2 KECLEFEERSI B THNMARZRRZERT S, 20K, KBRIX'HE H25D<D, &
BROABHN4OKEOMERBDEAN56.26% THO, HRLHC LTAMEDLD,
BEHEOEEHN 10 DEZOYERBDEIEN 56.25 % THolk. BoNAEMKEDSIBHE
BROEE 38 OH{LAROEEEEGIRM% D, HHEWEEZO~ODHME—DBU
W, EL, AREEBIEFEEKGL, RECEDEOETZNDDET D,

3 %
@ 6.25 @ 18.75 @ 25.00
@ 37.50 & 56.25 ® 75.00

Bl 3 HELAZMSHULKERED, TNETRNTRICENUTER/S—EMNBE 10.0 %
HEEAE I0LIEDEW, 10.0 % HEOEEZ 1.08g/cm® & L TROBE W), bIcE AL S
by,

@ HERAKROEFEIZO0C, 1.013 X 10°Pa T LA, BHIHEWEEZD~ODHME—
DENEE N, 4 L

@ 168 @ 252 @ 336

@ 403 ® 538 ® 672

(b BHEIREREEET DD AKRROBLES B TSI, EH20A THRHEEY
TRV, BBEWEZO~O0Hn s —DEUR I, EZL, [UEOBRIIEND
LTS, R
D 15 @ 20 @ 25
@ 30 ® 35 ® 40

B4 BMET O AY (V) IR IR, MEAL TREL LA E BRI T TRD . KOS
A1E39°C, 2.026 X 10°Pa TEZmL THo/lze ZORMEE10% I UH U T AKER
50 mL {3 U T RIS s, RRBOAEIEE K THD TR0 100 mL & Uik,
Z OAWERD 29 FIEEAS 0. 010 mol/L T o7, Hbie SUbIE Fh 5 WAL A
HETF%D. ROEVEEO~O0HN5—DRUBZw, [ 6 |%
@ 10 @ 20 Q@ 40
@ 60 ® 80 ® 100
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B 5 X5LU8(CCICO) « H20) KBNS ARERERNIETD<6N, &H, #H
HRLHWENS, S5LB 0B IRBEMA Talg DEBRFAELELLE, &
PIHERN e (B)THB LN,

5L 1L00g ZKICENL 100mL O 5 U/KEKRE DL o/, ZOKIEHE 25.0 mL
WHRSBOAEA D Y A EFIEEREMAT, 0.125 mol/L OF FHiEET bV 7 AKEIKT
WELEEZA, BEE20.0mL TH ok, KROMNE), OICEXLRIN,

@ BLEIEREEDO~OOHEhs—ORUREL, [ 7|
i Fade @ RAro—2 ® Fha—-x

@ BIUHBAVIL & Tz /)N ® “BRER

b ZX5ULBOEYHERERM%Y,. BRBDEVWEEZO~COHTMS—DETR I W,
@ 17.5 @ 35.0 @ 42.0
@ 52.5 ® 60.0 ® 75.0

B 6 MEEER0.850gZAKIEMNLTIOmML &ELAEKBEE, B TR T LRNKNY
1.01 g % AWM LT 100 mL & U /K iig & 2R U /KR 08B EILRE 27°C T
i kPa A, BT EED~@D M 5 —DBUBE N, XL, KIEHILHREG %
X561, MEEIHELTTFIT A 100% BRLTOEH0ETE, | 9 |kPa
@ 2 @ 50 @ 62
@ 125 ® 187 ® 311
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B 7 BPFLRLE—EROBRTFEERORTEREA A VST TNASINTKTZ0K
VB TRV E-TH O, HEHNTTAEHOETFLRNF -2 QK/mol] &7 2 LR
{LEHERIRO L H 1T/ 5,

CaCL(E) =Ca** (R +2C & — Q)

IV A (8 O RIERE 121 kI/mol, HE (G OF5E L3V F—% 244k]/mol &
L. kOBE(EEAFRRIEAWT Qkl/mol) ZRDIE XN, BBEWEZD~@0Hhh5—

SEURE N, KJ/mol

CalG)=Ca* (&) +e —590Lk]

Ca* (&)= Ca®* (&) +e~ —11454]
C&) +e =C (&) + 349K

Ca (@) + Cl:(&) = CaCl, (&) + 795 kJ

D 1607 @ 2197 3 2546
@ 3003 ® 3134 ® 3593

— 19 — OM3 (631—4d)



oM KROEMWEZRIL, BEES] 1 |~ s [

HHEWC X AKBEBOBREZRTEELLT, (OB EZERE(COD)ZHWVWL I EAH
%. COD kB0l HEKicEBEHEZMR, —ERXREOTTRESETHEKBOH
%%&@méﬁéhamu;Hﬂ*lL&thﬁ%éhk%&ﬂ@%&,&%@EE&@K
BELTET,

& BB S REKERRL, DTORMEICLD COD &k,

(2E1] HEKIOmLEZ=A77A0KKEYD, MEBREMATEREC b,(mzoe g/L OREESEK
YA %E 5.0 mL A 7z,

(RE2] 1.0 X 10" 2mol/L M@~ 4 EH ) w7 AZKEE 10.0mL Z2MA TIRD £H, Hhis
JKIEHT 30 SRINEL, Foo i RSk,

[IBE3] =A752aZKBMSRODHL, 2.5 X 10 ?2mol/L D 2B J FU D LKE
#10.0mL 2MA TR £, BOKREIEE.

(HE4] =75 AR 0OKIEEE 50~60°C IS, 1.0X 10" *mol/L OBT 4 8H
7 LKA TIE L 2.

(1]~ IE4)Z2REKDRD DI, 100mL QFKERWTE >R &5, [#B{E4]

EBIAEERIZ0.5TmL Th o/, B, [REIITMALHBEEITEBKCHLTHEIE

Tl Dt

1 CODZMET B0k, U8 1]~ RE 3B SRROBREDE S KR >TY
BRERB BN, HOBEORMSEDEED~OOHFN5—DRUEE L,

(BfE1] | [#AfE2] [#2{F 3]
. = a8 RERE
RIRE X A& IRt
IR B E A
K & TR & &
% A i) TRIRE
RRE £ A ® A

GRGRRCARTARCARS

B2 FEEOEDOWT, 1.0X 10 mol/L O 4 B W A/KEER 1. 00 mL AN
BEEI mg B ROEVEED~OOHN5—DOBOEE N, [ 2 |meg
@ 2.6 X100 & 216" - ® 40x10°*
@ 2.6 x10"! & 3.2 ® 4.0x10"!
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M3 THRBIOOREEBmbiane, RKH5h5 COD O EDLD LBBNHDH. B
LY DEO~ODHHB—DROEE N, [ 3 |
B A A DA Y ERIET BT, NS <D,
A A D Y ERET B0, MEkE < b,
B H B A DA A ERIST B, ERER LN,
SR A DA 2 LIS T B0, EHAE IS,
2B A Y DEAIA A 2 ERIST B0, RN <1,
Y DEA A DA D SRS B, R LN,

® 6 & 0 6

B4 [BREIOFRSIERDEDICBT U H U BAU I AE S U EOBILETKG TRY
ZEMTED, EHEO~MNIYTHELAHFOTEL WEAEDEZDO~BOHME—D@U

axwn, [ 4 |

[ @) |RKMnOs+ [ ) | HeCo0u+ [ | HiSO,
—>KsS804+ [ | MnSOs+ H0+ [ | o,

) =) 0y
@ 2 5 2
@ 2 5 8
S 2 5 10
@ 5 2 2
® 5 3 4
® 5 2 8

B 5 [RE41ICHNT, MEKOBHEOWMERIL2.33mL TH oz, ZOREEIKD COD i
i mg/L A, HHIEGEED~ODPNE—-DRGEEW, [ 5 | me/L
@ o0.07 @ 0.18 @ 0.28
@ 2.28 ® 7.04 ® 9.32
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M6 kd5hsCODOEICEEZEARVWREOEER SN, BHEDRLO2D~00
b —DEOBEY, [ 6|
@ [BfE1]cHREORDD ICHEMEA NS,
@ [k 2] THBRBILKEKESSITNZ S,
@ [HE3] T awi=) bYDULKEKE 15.0mL A5,
@
®

(B 4 )Gl 2 H VEh U o ARD DI Il U AAKEIE CHET 5.
D~DOLEEFNTNLHEL 52 5,

—e PO — OM3(631—47)



H3l KoMV EALEN, @BEES| 1 |~ 9 ]

B 1 7 BT aROBWa~DIcERTEWN,

@ T A5.25g FBKFELEEZA0TC, 1.013 X 10°Pa ¢ 1.68 L OAKEMNH ML
Tro P VAR, AZEDTHEEBOELFIEKECREAREE SN, ELVEHD
2O~@O0HEnE—DBNEE N, FEL, BAEEARSCHZAERRIETSHDET

3
6

® O »

@ 4 @ 5

® 7 ® 8

b 7N A LR TRZ2EDDBERARIEAFORMEEKRIMEEH S, ELVLHDZE
O~@DHhhs—DBU SN, EEL, BMEHESIZARGKRIRLAANHDET

5 "=
D 3 @ 4 ® 5
@ 6 B 7 ® 8

© TN EREEEETEOMRT A BRI D LAKERICMATNEAT S &, RORIEAD
LA EHEOH TN Ty b EERIIVRVBEEL S, EELBRADOLEDICE
TR DAY EL 2HEE, X5 IEEAEA ZBLRE KRS, @TREN
T B R R E DB Y O VBN U D AKBIRCRR{E L2 & FIC, R BRI
FEANSEND BEEIMEEN. ELVHOZ2O~ODHFNE—DRTZE N,

R R3 KMnO R, 9]
S o N4 ~ 4
/C_-ﬂC\ B C=0 + RaﬁC\

Ro H  WGEEM - M# R, OH
(& R g AR T

) ® 2
@ 3 ® 4 : ® 5
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@ TN OBT AN )Y SRR & SRR - SR OBONREHT
BRI BLID &, KORERO &SI 27 )b — )V DEROBR TG E 195 =
ENCED, @TRENERIENRE Z DR CRISS ETE U 2 7 )V I —VHFH
REEFOBONH S, £ULITNTOBED 27 VI NVEHFET DFFRROBE
BET BN DRBBM, ELNHOED~O0Fhs—D@URE N, [ 4|

R] R3
Ri Rs KMnO |
e f;g_lLiﬁ;, Re—C—C—H
D 3 @ 4 Q@ 5
@ 6 ® 7 ® 38

B2 HFENCH0 THARLEBEFEOLAEMA, B, CAdbs, B, CliiéRF- LU
AEFRBUKERFEETAH, ASEMUAW, BiAEEF P AERKBLEN, B
ERNELAITELT S LBRICILEWM D 287, ROBWa), OicExiEn,

@ {LEMA ERUBREERFDS, ST CH0 ThALAMI DD TORKE L TR
LEY S DED~OD M 5 — DRI E 1,

Y REAKRALT B U AR A TRBS S5 S, BEOWENEL 5.

BT CRTLEOD ZMEEE TV BELS,

Kic B BB,

RUEL e TRV ERISEE, SRMERILLIE, BCHMETSLELS,

A IS AT F L Y BT 5 2 & TRENG,

IH ) —NEAY )V ERHEBEEKC I CEECRTLHIELELS,

®© 0 &0 e

) {e&MmA, C D ORSHOSBHRMEERDL DI B I,
BEWEL—TIVEMRL, TOBREZREARF MUY LKBREBEL, K<Y
BEABICKBEI-—FINVEICHT . ZTOLEZEROHL, KE{EF YD LAKBKRE
BEL, A<RVBEABCLBETRICOBML, THRICHEBZMABREZILE 0
B, FEICHEEL TEERRMEAEWEMD, #HNab0EO~QOHhE —DRUIL X
O {amA @ 1b&E#mC @ {L&¥mD
@ EHMAED ® {&mCcED ® {tEmALC
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3 BEECEIROBWa~CIERRI N,

@ EobPA—2Zho—AOBEHMMRMTHY, Ar70—A(af EAUATRO=
BETHD, EOEF—RXEAZO-ADERPICOVWTELEZRIBOERZ L L
23 2.0mol THo., RiCHFBEEAVWTRLRAME 2K L, BUETKES
REEOERELEETZA 0mol Th oz, BEMPORA Y 10— A DYHEE LM%
Mo BebIEMEED~ODHIH 5—DRBHRE L, %

@ 40 @ 50 ® 60
@ 68 ® 15 ® 80

(D) 32.0g OO —AI 51. 0 g DEEKERE 2 Fb S CHER 7 FIWEZET X |,
Brr L SKERS 2K SRR RIB S TR S, KEROREYZ 200 mL OKE#RE L
Fro IG5 2.00mL ZHD, 0.100 mol/L DKEEMF MU T AKBRTHELLEZS
70.0 mL CHRIL 7z, ERLETEFINEIO-20BRIZZCHOLIO-AOHED
. BHEWEED~@0Hh s —oRvnEn, [ 8 |
@ 115 @ 1.39 @ 1.56
@ 1.62 ® 1.84 ® 1.91

© ERLETEFNNO—RCEREOE ROF SRS T EFIEINTOED, &b
ELEED~@0hh b5—oBUEEN, [ 9 |%

© 38 @ 4 ® sl

@ 56 ® 176 ® 84
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ROEENDEZ ZMERBRLEZ W, ZELHEREOREREZ0A2EL, FIERX

BRTHER, B, BHRFRIHE LRI,

BEARMOKERLT b)) 2 AKEER (A JKEER) &IREARE OTRERKER (B /KER) 2 HWTEL
TOERBRERZRDE,

(1]

BKEREKTCHNVIBEZ 1 /10 &L /KSR (Z0KBEE CRBIRET D) ZHNT, A
KEBEWI00mL Z2ihfMLAEET S, 0.200mol/L OFEEET b U 7 A NaS0) KB &
ok,

(ERE ]

ATKIBRERCHRFRUBEZ 6/ 8L 7= /KER(Z OKBIKE D KRR E T 5)320mL % B
KERZRAWTERICFILEEZA, 80.0mL ZEL, WEF MUY AKBEKEZ> T,
E37311)

A KIS 100 mL % B KSR ERWTHRIL LD & LN, Mo THPNEEBATLE 22D
T, OB DKEREBEMTMATRRRPMLEEZS, 240 mL OFE T U 0 LIKE
Lok,

KOBRNCEZ XN, 72FEL, BlEEMAS 2 LI L5 EEELIE, MARBROMEEIC
LLWnWET5B,

B 1 RoBEnw@a~dicEzizan,
@ [ERIJIcBWT, BfichEs Uk CKEHEILE mL M.

(b) A KERODKELT bUY ADEIVREZM mol/L A,

(€} B/KEBWEOWHEDTIVIREE mol/L &,

d [FERIHBNTEMTNAZ /= D KERIEA mL 2.

— 2 s <M3(631—51)



B2 EAKEEFPUTAROCIZIBNTAKINgIZ45.0g, 20CIEBWT20.0gEMRL,
RACEBILTETNUTORE T+ KMPH(Na,SO.- 10H0)THEET 5.
(28 1) ~ [ER) CTE/A5kET )Y AKAKRZEE 60 CIfo> TKERRESYE, £
NENOKEKRZ120mL & LA, 20mLiEULAEERIIOKBERERADEEFHRZE,
(EEI)OKBENASEEREZF, [ERI]OKBEBAEEHREGLET 5. E F,
GE#MO LD nEManEERCcEY bL, By 72U LRRBIZUE, ROMWE)-~
DL, EEL, BHLAZBEBNOSAPTOKORIIERTCELZbOEL, TX
TOKBEEOEEZ 1.00g/cm?® &7 5,

C

(@) GOKEEORET MY 7 ADTEIVBEZM mol/L A,

b RBEEE 20 C oo THARISMMEL L, E F. GOKERORRES L)L
DENBEORBIEEDE >icisMh, B F, GERAWTUTOAOE > kS8 £k
REBTEAAIN,

@l:G>E=F

© OORET, E F, COKBERFICHEML TWIHET MV AOHEROBRIILD
X3 dh, E F, GEAVWTOOHOX S KEBHLEIAREFETEALIN,

@ ZEBLHAEZ0CIEFELAZE B0V I/ 2IRTHEEFEREL, FERBICL
i, F&GOBBRNREDILIRE>TWER. TAZTHT0FLUATHALZZ N,
L, BEUASRE, WL THSHEOER B IUHREST FUD LAOEN
BWEZPARLTEARI N,

s 2l $OM3(631—52)
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