1t

2

FHREDO 7 DICBELZEAIE, DToMEEEHE X,
FF#E H=10 C=120 N=140 O0=16.0 Na=23.0
Ti=47.9 1=127
TARFTFOEH 6.02 X 10%/mol
SAREH 8.31 x 10°PaL/(mol*K)

77 77— % 9.65 x 10* C/mol

MXfFERE  —273°C

RECFEHOBEND DA, DTOBICRT I, WS, BE,
TIVT77r Ry b, BIOESDL 172 LTEL L, 7B, MEPOKELE
Lix, Uy PvEHET,

(1)

z| & b4

D

H|, | O

WROXE(TIE (D) EHA, 12691282 X, BIZIBRP VWAL,
BRI BAL 2 7e TR,

(1) KB T DU Y METEMIE, K1IORTEA F 508z vz A o+
VREEI & o THEIE SN TV 5, FURBIIAIRCIE, BEEICIEIE/L T b
U@A%wm@ﬁ%bﬁmﬁmmﬁﬁm@m%bUﬁAk@ﬁ%ﬁﬁLfﬁ
Lo COBMMERBRZRT S LICLY, BRA)TIR| 7 | X
A, et (B) CIRAKEFANTET 5, BEED
Bz @R L C, BRECBHTL, 20| 4

1 &, AR

& et (B) TR L 7:

1 W&o TKBALT P T AR N5G, BEMGHRIE, BEEIC

AL DU Y AERUKETE 2, RS I3 K & A AR L ORI

MUY ARG 5

HER L7 7
HHIFH I NS,

ﬁxﬁi@ﬁ%ﬁxm,Wi%ﬁ@lﬁwﬁ—ﬁﬁm
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TEERUNAFE

R
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RIREEAL T I U T LK JKERALF bV 7 DK
X1

M1 FHER ) IR LT, BUSHIIARICIE, BRI T % S ABKERILT
MUY AKBHEFIRL CTH BB, 20 FUNTET.

M2 Z2i 7 yiaN) v WCABHD B WE 72134 4 v 0k
=ET

W3 BRA)BLIUCEMB) TELLNLE, BFe 25044 Y EKXT
MEMAB L UBRRENENE T, T/, LT MU AEMARBEED 5K
BALF DU Y ABERT HERORE, 44 vREEE 2WEFERENT
FRAEHR ClET

M4 R1oBMmA) L BB OMICEREEZEIML, 500 A 0— 2Bz
2.0 MM L7z COLE, HIcBEIN KBRS b)Y 2 0KE (ke)
Z, BT 2HTET. B, MLABRIZITTKELF N 7204
BRI N2bDE T 5,
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M5 B4 &V RBREIHA 4+ v DOARZ BRI ELY, BAFOAhZEBSE
BEA & VARMED LT S0 K217 T L)1, A S IHEFICE A
VRAIR L W A A VM A SR HACERE L, TXTOMICFERE DL S b
U SRR (AR A R LU B2 AL (FIREE) . 0%, BRE
WaERM LT COLEDO(T)H2H, (£)E3M, (V)FELMBT S (1)
WA v BLOQBAL yOWERE, MIREBEIERTED X ) ICEL
L7z UWTD @) 5 () DFPSIELWD DEZRZE 1 DY, LM
DitE O TH®D,

(&) W ) BbbEVL  (© WD
_|_ —
R
Bt et
B 5 2 B
1 1 1 1
F F + +
v v M v
| sk (3| sk %] mEk (R
# i i i
B I B B -
% 24l %3 A4 B5M
i 2

M 6 THEDIICHELT, KFEEZH—RY=a— I VOEFITENT 2RE
BMA~OFHSE, KA AVF-BHROBAI»LEHIN TS, KFEE
BANR—ATEMRT H7DIKRERREEMMERSINTBEY, BIRIEFF v
EEINRENLKEREEETH L. DLEELFEOHMAEDF & ¥ Ti hSK
FEB LT, B&IKRFENT SV (I)TiH, DERE oz ThE, Z
D& ZZFS () LzKES 0T, 1.01 X 10°Pa laBi) 54 1E, H5
N7z TiH, DR (0C) ot L 72 2, HAHFEIHTET. 7, EHl)
BREDET, 2B, DETHNEUTOHEMEL VT L,

#wE(0TC) Ti:4.50g/cm’ TiH, : 3.90 g/cm?
—9g —



(II) $LEE CH;CH(OH)COOH % F42ME T 2 #k (ALK 2 £ 2 5. AW
AP OMITRTHABRTHL L LT, ZOABBEELZRDLLUTOOS &
DCQOEREITo 720 5B, FLEREEF MO B I ZRIEE PO ICBES- L 72
WET 5, BEIITRNTER@SC)TIro2b D& T 5,

@ JRERALT ) 7 DK O M 7 B E
TR BRBRALF D) w7 AKBBEOEMLREZNEST H720, K
DERSE L HIIE3 21T 072

BVl JEPEF0.0500 mol/L @ o vy FREEHE Y 10. 0 mL %, I
2 HWTIEFEICE D ELD , + WRBLEE T/ V7%

VA 2 BAEIN R 720
BE2 KRBBILF DU D0 4g %2 =D —ICAN, MAKRITHEPLTH
100 mL OKRBEEEERL, 2o—8% | » | ITANT,
B3 BRI R L I, BE2T| A W AN KRGS
MUY AKEE, T2 NTF LA VERBTAETIHT LT
WREEIT o700 EORE, KBRALT MU 7 LAKBEBOREIX
0.100 mol/L Td 5 T & 33D 720

@  HBBHKEIOKELT TV T AKBEWIC & BT E
AR T OIREE L RO D720, ROBAE4B L ORIES 2175
720
B4 FLTRACE 10.0mL %, = [ ZHWCTERICEYID,
F | B LZ®B MAK30.0mLBLE 7/ =V 75 1A
VB % BN 2 72
BES  BRME4 CER L2, BE 3 CIEMERIRE & R KERIL S
MUY AKEBRE, T2/ —NVIF VA VEERTAEIT| &
EAVTH T L7zo ZORR, KBRS b U 7 AKEEZ 10.0 mL
MzizeZh, brHEHRMshis




M7 =M = |25 4 | KCARERDEDEHFEOATEZ, DTOR
Hhbenzn 1 o0, MEMIIE T, 7, FHEIONVT, HK
THE LT EMAT 20 (a), FARTHREFRICHVSHIEIZL DI
W ADDIE (D) & LT, HEMOFEEZOTHD,

= AR v H— A~y | A= ¥Ry b
TNV =T — Eal v b

M8 MES DFENS, AEBRTHWABGEHOABROERE S—t v MNEE
#RD, TOBMEEAEMBFINTET. B, ABHKBOBER
1.20 g/em?®, FLBOSTEIX 0.0 £ F 5,

M9 BESORMBIZBITAEEICELT, DTl 25 3) dMWwICEx
Yo 2B, AMOBHER K, 310X 10 *mol/L, kDA F VFE K, IZ
1.0 X 10 ¥ (mol/L)* &4 5,

(1) FAETERABETZF IV F VY ERIBLTABEST MY T A
CH,;CH(OH)COONa K& & %o T\Whe, ZOIET M) 7 ADE VR
BE(mol/L) &3k, TOMEZHHET 2HTHIT. &b, HTlLi7=x
I=N7 I VA VERORRBIMHTE DL T 5,

(2) FFRECBWTHARA I Y I3ORD L S ISR L TW5S,
CH,;CH(OH)COO~ + H,0 — CH;CH(OH)COOH + OH~ @

22T, KRBBEFOROEEZTIMIREL—BLEZD L, ZOKIE
DOFHEEE K & KDOREH,0] O KIH,0liZ @& Az, i
KRR EE Ky LIRS, ORITBWT, RS F ~ DiEE% Clmol/L),
MAKGHL2EE2 R0 A= DELZEE, MAFMERK, & CH
Xk HWTET,
99 —



(3) WRIEICHBI B pH 23RD, ZOKMEE2EMET2H THIT. /2, &
HOEAE D ET, 72720, MARSHBLIZEE LT XD D RIS WE
&9 5o FBHAHOABRYNOBSE, PHRICBIT S pHITHEE &
FShpolel b BETHIL, DTOBMEZMEHNE L,

logip2 = 0. 30 logiy3 = 0. 48 log1;5 =10.70



RONE(T]E (D) &FEA M1r6M11ICEZ X,

(1) BF»5%2WHEICE, BRELET BESCIBILRED L) CEAEDD
D, KRLY )= NVDLIZHEHEDDD, aIFEDOLHICEED L DOPH
%oCh%®ﬁ¥ﬁ@ﬁ%%ﬁﬁ@t%wfwéb%ﬁ,éiﬁi&%ﬁk
PUBL7:D, WL LTWEEZBEN L CRBEEZ DA ENTEL, I

R L OWEO LI, FFPDIFHINCE o THBAELSEI LTTET
WD ERZ DR E VDo

M1 0 FHCOEINEZ B DE LTIELVLS DEROFHN S TXTEY,
EMOFL s 2 OTHD,

(a) 44 Vs (b) KFEHE (c) &RBFEE
d) 77 FINVT—NVAN (e) HARHAE

Ml 2 KICETBROFERDFNPLIELVD DETRTEY, HEMORE%20
TH®,

(a) KOFFAIEHESTFTH %o

(b) 1RETIE, WHEOKDOEEIFZL4T TR D,

(c) AKOK) DB p (B IE, EHDEL b e ED D,

(@) 1REIVEAEDTIE, KiZ100T X D EWIRETlBET 5,
(e) KRIFTBMLBE L UL LT, Bz ERT 5,

Bl 3 THEa)ICHELT, RO Q)25 3)OWEEKREDRINE, AWM (1)
o B CENENA T Ve & T RIS TET, 72721, (3)12D
W, HERAKICA U, RICETF7ERO—FAIR TG E § 5. £
72, ENH I DDPIBIIBNT, KV L LTOAIZHL bDETR
TR, HEW (4) OFET 2 OTHD,

(1) ANy La (2) ZERftEH (3) H#HE
— 39 —



4 kD@25 () DRM D, BREBULZBILIREDTMAKD LRTDAE
BB 7200 EREAE LTHLTWS 02 TGRS, MEWORE
OTH %,

(a) +®EAbmMY >~ (b) BALAHNT L (¢) V—¥RK
@) LAV YN (e) IRHEER

5 S9oEORBBOBMETFIE KMIICRT L) ZEHETHE, IUESTF
Lix, R1WRTEHIE, BEFEOZHOPLEZHBICHFEL TS, £

OB TOEEIX3.4X 10 ' nm®* ThH b, 7272, lnm=10"cm T
Hbo

(1) FYROBABOHMETHICEENS I VRDT L, OBEHET.

(2) FUEOKRBOEE (e/cm®)ERD, ZOKMEEHBHET 2HTH T,

0. 48 nm




() 7AI=Y2ORKERBEBOERETHL, TVIZTLEERTEL,
e~ A AR ELAETHEL | T |1, MEROBKLHEDOE
W7 EOMEHIRIH STV 5B SROBKIE, IR S VIR O LR
Thbo HEBMICBWT, oMz | 4 e, R (V) ix

7| EWEE LTSI TWS, TV =y A, HiE, XX, &

mm@k%%ﬁ%&%ﬁmﬁéo:@ib&ﬁﬁ%%Oﬁi% I &

W) HUIKFEE LY b A F VMUEEID NS Wiz, RO BARIZIEER R FHHTER

Rl imﬁ&m# &Wﬁ@%w 3BT B, BBA Y Ve EL KB

ﬁbi 4#/@&%% FoTRELRBBERTIENH A, 72, &FBA

FVIFEORA AV EFTOWT, BEEALLD, ATV RBE L

09 %o

M6 ko 7 |26 = | ICAARDBEYREDEET, 7277
L, FUFEMNZHWTIESR S 20,

M7 THEDICHEELT, ROTBOFNSESTWVED DR TTHEY,
B O E 2 OTHD,

(a) HRDOAZNE, MMIRE ML DB LTH, 241 %,

(b) HAARDE, MERLAHTER L SN L TX BT 5,

(c) ZnO %k, ML HIRIEILE DRULT 5,

(d) AI(OH)zid, HEMRE dAKERILT M) T AKER E d RS L THET 575,
T VST IARITIEET R\,

(¢) Zn(OH)p i3, HMRE KBRS MU & AR E & FIG L CTE 575,
T VEZTRITIEEET R\,

Bl 8 TER c ) ICHEL T, SARRMMRIANI L EOMEE, 14 VR
2B E WG TET,



MO THRERA)ICBIE LT, BRI~ > A VB ) Y ARSI Y 2
B2 HoCoO AKIBHEA NI 2 7C 50 C 1B 5 &, < v VB A F ¥ D
BBHE R Do ZORIEE, 44 yREET HVLERGR TR,

Mi10 Fe®" & Fe’" 2 &L AKRBHOMEIIOWT, ROFTBOHFISHE TS
bOETNTRY, MEMOTILEE2OTHD,

(a) Fe*™ ZELHMDOKRBBICHILKELBL S &, BBOWEIEL S,
(b) Fe’ & TLHIEDKBBICHIL KR LB 5L, RBOWLEIEL 2,
(c) Fe’* & TKBMITKEALT MU v AKBHEMA S L, REBOWL

WAEL 5,
(@) Fe’* 2 & TLRBBITKERILT MU 7 KB EMRZ 2 &, FEtoik
JRHHEL 5o

(e) Fe® Z&Tr/RIEIIC Ky[Fe(CN) el R AIN X 5 L WA I 72 545,
Ki[Fe(CN)JKBEBZ MR B L ILBAEL 5,

(f) Fe*" 2 &TRBIIC Ks[Fe(CN) el KB Z M Z 5 L W IFIIC T 525,
Ki[Fe(CN) el /RIEBZ MR 5 L ILBRAH L %,



M1l RIEEREZ AV CpHZHE LA L0 X 10 mol/LOF FIw AL F v
Cd** ZEHLKBMA & 1.0 X 107° mol/L OEA + > Zn?* % & ts/KIETH
B2, ZNENHILAKTE H,S 28 U CTHM S 8720 BibKEDBEHKER
DB 1.0 X 10 mol/L &5, HidbkFL @MU LT LI X BT A
BLUOBOpHOELIIEHTEL DL L, BREEHEE I FIT AL F v
BIOERAT Y EORIBLBHUTED DD LT 5, HifbkFE R 2 o5k
THY, KBEHEPT2ERBIZERET 2, 2BBOBH2 I LD kA0 X
%Y, ZOEMEKIIK=1.2x 10" (mol/L)* ¥ 5,

H,S — 2H* + 8%
F72, BRALS K3 A CdS B X UHALES ZnS DEMRIER K, % 2 h2

2.1 X107 (mol/L)? B X 152.2 X 108 (mol/L)? &5 5,

(1) pHOfZ x & §5&, KBBHOWALYWA > DiEE[S? ] (mol/L) i
X %1@‘9 fﬁ(iﬁ;?%éj’l«éo

[S7]=1.2x10

221 2 WKAB x 250N 2E T, 7B, 7 310 D8
L5,

(2) pH3.OWCHEELAKEKABLUBIZ, #NFNH,S %58 U CHM
Sz FD[CA*I[8*7] ({mol/L)®) B & 18 [Zn**]1[S?7] [ (mol /L)) % 3K
D, TOBMELR N EIRER A B L OB AR T 2Hc#T, 2 b,
[CA*JIIARBHAPICE T TVDEI FI Y AL 4+ YO mol/L),
[Zn* TEKEE B RIS T B TSR A 4 >~ OB (mol/L) Tdh 5o

(3) HHDKBBIZOMLBASEL S pH DEME2 ROF D 5T TR,
BT 2 OTHD,

(a) pHL.O (b)) pH2.0 (¢) pH3.0 (d) pH4.0 (e) pHS5.0



R, KR TBRR BREFOLADPLERINLAMEMADTD L. LEWA
EAFREZERFEZ 2D D, 2OV P EMHFFE T (RREBREED 417

ALZRF) TR RV, UToOXEE, EBR1H»OHERI3ICHET %Ll z i
H, BW1POMI121CER Lo &b, MAERMEFICELT, AARREFICHNE
T UARBRMEEIZRE Lo HERPCAFRBE T OFIR (%) 2RKD LNz
FiE, W1 boTHY. 72, BoTtahomaix, (Bl2)icieso
THE

(1) (B 2)
H 0] OH
(L 2 3
\\C/ \CH; \CH3 O—CHz“CHz—O—C@C
|
H n

RFE-RBEE AT S 2LaW e MR OB~ V7 Y BA ) 7 A TRILY

Bl BREIEASTAIBMEOEWVICI > TKRO ()55 @ oRITRT LI
by, AVEVER, ZEBALRESEE TS, B, R, RYL RUREALKREES
EOEWRIEEFT,
R? R?
| e t + 0 (1)
'—~C=CH—R? R'—C=0 R3—C—OH
0 o)
'~-CH=CH—R? — I + (2)
R'—C—OH R2—~C—OH
R? R2
| — + CO, (3)
R'—C=CH, R'—C=0
o)
R'—C—OH



EE1 ALEW A 2R TINE L TEREEINKD I L 721, RSER 2 h
LTHBIZL TS -7 VTl 2L, Wil b8 200 IT o1t
&% B, C. Difonize bEaW CEPHRZER T2 1L 20, th
B L DIENFREETZS o TR0z,

EER2 LEYWB, C DOZ—F VIERICHERZ MR T CIRo TR HKE
EXL—FNVEERGHET AL, =T VBIILEY C L D DADPE- 72,
BNTZDOL—F VBICRERAKEF D)7 AKRBBEMATE LIRS L,
I—F VRIZIHMEEY C DA 72,

FER 3 FWIyKﬂLT,ﬁﬁ?%ﬁ@kﬁﬁﬁwﬁé%%ﬁméﬁékai
KZO®§@@%€U@%%ﬁﬁ%hto%@53%ﬁ@%@%ﬁ%ﬁ@
HCAX M S 2o B TE D FUSERISRKIRIL T M ¥ 2KEH Z
mzsE, \LEWB RSN

EE4 ALEY B OFERBE 2 KW L a2 6, THICHERT MY Y LAKE
ez b e, ALEWE PROLENT. (LEWE ORBWREMET S &,
LEW F H153 6N 72 ALaW F 2 ALk (I KBRS R 2 &, FHO
EEPBE SN

FEBRS ALEWEIWLF NI Y AT ) F Y PR bE, BREGOILEY G &
Wb MU ARELNT,

FER6 {LAWMF 2@ k&M CcBbd s, {LEWHDIEON, (LEYWH
&, TP AT/ F Y NICER  BETCIBRIbEZE 2 UG S8 7
B, ZHBAEHSELIEICE o THERLILENTE S,

FEET7 39mg DIbAY C 2 maeREsEs L, 110mg O “HibrFEL 45 mg
DIKRD AW B NI,



EZS AW CICEREF MY Y AEMADL L, KREFHEEL. T2, 1LE
W C % B &b CbT 5 &, [BONTALEY TIIRFERILZ R L2,

EER9 ALEW C MY R HETHASES L, DFEN 18 0D LIALEY
I @ o NTze ALEW ] BAFRFERTE S > TR ho72,

FE0 LAWY J TG BEOWRBEREOE~< V7 WA ) 7 LARBEEZMA T
Bk s e, BONALEWIIMLEW D LRA—Thol T/, BODN
7ALSWNICRT LT 2 oW EE 0 L RE b FEHCER L7,

ERBIL LA CIC=y F VL RFERERHSEL L, TR 2.08ML
7ALEY K o7z, {bEM K BAFRERTZ S o T0id o7l

FER2 LAY DIEY KA ZMATNET 5 &, HFERMPI18. 0 L7z
ILEML AESN. ILEWMLIE, 6BEFIORsBREEAILEYT
%Of:o

FENS LS DIETF LYY a—VEREESL, B FMEERL.

B 1 EER3OTHIEa)IconT, 22008 %Ko ERZ2E T,

2 e H oEX2ET,

M 3 EE3TEENIIEONLIOMLEWB THLI e shT 2T, THE
b)) DRI L > TR BN E, 4+ vREET HWLERSR TEI,

BREALEWIZOVWTIRBERNTRT &, B, AAXSnidHbA X (V)

SNCI, IZERENB D ET 5,

B4 (LAY G OWERTE.



5 ft&EWC L JosFREZNENOMEMIZE T,

M6 et ColEREET. AARFERFITExEZ DT Lo

M7 Ata D on¥FReET.

il 8 fL&W L oERE2EFT,

M9 BoFMolezET.

:[II

[#110

]I:l

ST MOEHHTREIE2.4X 10 THolzo BATHIKRIIEINS
I AT VIEGOFHEEE RS, CORMEEENHF 2HTET. &b, E
FEIRELKMOFBIBHTELbDLT L,

M1l EBRI10IWCELT, tamIofbhiz, 57 CeHy & 2B DOLEY
N %2 HWCRBORGZ4To 2840, ILEW D B EsNi, LA N D

ERX 2 T

12 (L& A OBER T ET. NEREFEFITEHENZ DT Lo
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