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DB B, SEFOHEE AV E W,

JF¥& :H=1, C=12, N=14, 0=16, Na=23, Cl1=355

log +2=0.693, log .3 =1.10, log . 10=2.30

2B, [T ATEARETHH O L L, FOEEREBICRT 2468 224 L/ mol &7
Do

[1] SOXOXEZHFALT, UTORWIZEZ &,

911 48, HAH—, w—RF > LA XY AD i, BZERT BEVIE
DM & O U 2 W BEICH LEESALLRRT5E, BLAYD
BEFI BET ORI, < —EORTFITETHRE KX L #if by,
BBV TH LR RR L, ZORRLY, REF OO EDBH% /o9
WIONE ke (RTE) BWETAZ L2 TMLE, SOIHMBRERICEY, RPHOER
RRFOBEEO T b B0 1 BETHHCHINDLT, RFOREDIELAY
ZRTFEREDTODZEBHALNE 2oz,

FFOIHRT IR ITIIERS, A4S, GRS, BIKEZENHY, “h
bIHBHR KA N ERT, 05, HERBEGIRT YD LBEWETERELE -
B ERRT 50K L, BARSESHE—FORTFHLOLBETRIES N TRA LTINS
YRR BIARATHD, £, KRFOT V=T HTIIER/A 4> LEAFEAT 5T L
BB, SBA AV ERLE UCHEEE TR E R ON FORA AL BBRES Lt A %
B4 Ay, FRHBFRHBREL TOBATOMBA AV RELF &5, BT, B ()
FAKFH CuSO, » SH,0 DRER T, EENBKSHTFDIB, SFHE O (R
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2 BB (afR, BHR, v BT --¥DRED I H, BoTWA D&,

BOAKERL, ~Y 74 tHe DRTHEOWNTH 5,
BOAEIL, BT e OWhTHS,

—RIZ, o, BRR, vHRDO DL, BEHBBELBODIT B TH S,
aff, B#R, vyHROD L, Bk bIRVBERNI Y B TH S,

A o o w

© aDH @ b DH @ c DH @ dD#H ® a,bDH
® achDH  @DadnH @becdH @ bdDH @ c,dDH

R 3 DFBRIZHBNC, S 300 nm O ST L BEBES WS
B LR, ELAl0 BIFIIES 300 nm k30 P teas,
10 FEIC 1 EOBATEAFMERESBIFONEY, BREShEL TS,
FFOBEE 03nm & Lk &, I TIHE AL LTRbIE Ml &
nis, wEL, B R S HFOBITH DR E  dF bhizy,
I E BEFOBOEEE, R OWEECK 5 RFEOREMOEE
S LWbO LT3,
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[I] HSXOXEEZHEAT, UTORWCEZ L,

FOGEEENX, HORHEINICBIT 2B(bDEH L LTERENDZ ENEY, £, KitW A,
R B o8B ALER G A — 2B O At BOEHORISEE v 13, B LEwEIC L
S2TODEDLIKREND, ZZT, A, BOWER [A], [B] £¥T,

AlA B

ADHDICHE : Tp=— o, B OMICHE : 5y = 2w

B4 A ORER 1mol /LT3 L, £ B OBREIZ2mol/L LT ADT, Ty=20a
DEHRE 2B,

FOSEE X — RIS ORE DO RFEORITHHI L, FEE & RSHOREDOBEEL R L

e % BOGEER E VS, FISEERIZ BT D EHIEE k 2 FSEEER S VW, FUSEE

BEO—FIZHHT ARG — KR E WD, DF Y, — KBS RE S
v =k[A]
ERTIENTED, ZDLE, FUSHORZ 1B 5 [A] 1K1
[Al=[Alee " F/dE  loge[A]=—kt+log.[Al
EWIBRRH D, S, [Al RGBSR BI 2RETH S,
BOSE, TEHE(LRBERH L GEZ 2208, B LIREBIC /2 5 & X I HBERB/ID T RN F—
A LR —E V5,

DR 70D & —BCISHEBEEIRE 2D, kT, BUSORIETHEEES, Uk
HELZRETOWEEMBEL VWD,

f17 B Np+3H, — 2NH; (2361 5 NH; DHENGEEEA, 3 244 Ci% 0.8 mmol / (L's) T
bHofe, ZD L& H, OWAEEXM mmol/ (Ls) A% &by villid Fhus,

D o.1 ® 02 ® 04 @ 06 ® 08
1.0 @D 12 1.4 @ 16 @ 20



8 —WEs ClET4 AWE C OSRGOS EEEER k23 7.00X 1072 / min D & %, W&
C DEBEE NS BHIAFEOPLEE D 20 % (272 A DTS HDS, B bIRVMEIL E D,

D L13X102 @ 161X102 @ 3.04X102 @ 435X10%2 G 485X107?
® 101x107 @ 990 23.0 ©® 329 @ 474

9 DEDRHRDHH, EELWSDIE LN,

a L5 LBRISOETICH 2N —2 b o TN Th, BB LESFOTRTHK
3BT,

b RIS H, + I — 2HI Cif, EEE IR — IR O S FOfRE = INF—DF LD
K& 2%,

c BEEXEL<TH L, HTFOEREBIEZS L LB, B b=z T5Z L
TRAEENKE 25,

d FHERY &= b NHNO; DFEsaZ KICEEAE S ¥ 55U, = RNVX—iCARER M &
(ZHETPRIBUSTIED, M OER VBT 50T 5,

O adDH @ bDH @ c D& @ d D& ® a, b DA

® a,cDH @D addH @beDH @ bdDH @ c,d DA

110 B X+Y — Z OFUET, X OREDOH% 2 275 & IEENL 4 52720, Y O
EDOI%E 35 & FEREIL 3 oo, ZDE X, X & Y DREOHRY EBHIZ
3B & FUTRBEIRAT 2 5% B bV MER S,

D3 @ 6 @9 @ 12 ® 15
® 18 @ 21 ® 24 © 27 @ 30



i1l 2X0ERO5>H, ELWVWHDIEEND,

a ZEMEEOS TR, R SUSHEED—FERKE WG TH D,

b HiE « WHETKE H, LBF 0, R IBAT 721 THK H,0 OARIIEE A LRI b
R, ZORSEHEITAKT S & RINTRECHETL, HO BERT 5.

¢ TR IEEINZ B &, FEENPECT 5,

d HBEHETAOEICAVWSBNS Z Mo s, A& P, TV UA P, vVy
A Rh THD,

D a DA @ b D& ® c DA @ d DA ® a,bDH
® a,cDH @D adDH @ bechDH @bdDH @ c,dDH

R 12 BATICRd T3S, AR O OfEOBIR T A GOMAE & LT, ELWLOIX

Eis,

TR il fibigE D BESR 2 BUR
a | W (AR MUNBME) Pt 4NH; + 50, — 4NO + 6H,0
b T bTAVTE R CuO-ZnO 2C,H, + 0, — 2CH;CHO
c AZ )=V PdCl,-CuCl, CO +2H, — CH;0H
d TiER (BEhE) V,0s 280, + 0, — 2805

O aDH @ bD#H @ c DH. @ dDH ® a,b DH
® a,cDH DaddH @bechh @bddH O c,dDH
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WK E RS L TA N VIR ChH AFHEE HNO; 24 L 5,
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O XBUSHEREV DT, &0HE & EEERS L TEM S E 5 T LN TE S,
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10L 225 98LIZRR o, T L EAER LI O3 1 T L 2% A bITVMEIZEND, T272L,
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@ o.10 @ 020 ® 040 @ 0.60
® 080 ® 1.0 @D 12 1.4
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ER L EESNY, HEMERM L HEEND,

+EAMEI Y S, TR b HTEES D,

TEAERTERNE, Bk U TEM BRI L LTERT A,

AX VBOKBEIZIBNT, P& RDFATVBRCES, KERFEEE L TORVERR
JAFOENREZNEE, BHENRS RDERNH S,

LML IR & RS UCTAER Lo A% YVBROBRRERF OB EEIL +5 TH 5,

@b) @ @c @ @d @® @e @ (bo)
bd @ (be) c,dd @ (o) @ (de

i 16~18 TEMLZEFE NO, (FBf) X, HIR CII—8ANUR 2% N0, (ER) =&kl

i 16

©® 6080

T (1) R & 5 REARBIZ 22 TWD, UUTORIWZEZ X,

2 NO, (&) - NO, () rr=ssennancacen 4y

NO, & N0, DIRERME L HERIRARAIEDRZEHARICAN, (1) AOYEHERIEE L
oo EDHR, BBRADREL —EIR RN OEGZOREE ¥OTEMR L TNEL &
&, ABNORATEDORITE 57250, RLEHNRLOTEND,

IVE U= B R anan< 250, R TEOANREL 2o TN,
IE L7=BERERBantanig 250, N TEOERHEL 2oTn<,
FERDOERCH TEBIZIRD,

e H30P CRBADMAIZ/R 5,
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17 B VL OBEZERARSHI x mol DNO, Z AN, HAHEE - EHED (1) Xk 54
YHERABIZ U & 2 A, ymol D NO WA LT, ZDOERBETTO (1) XooJffiE

# (L/mol)] 2FTE LTELWHDIZEND,

x V2
@ 2x —-y)
yV?
& & —y)
yV
© (x = 2y)?

@

x
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yV?
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yV
(x—y)?

xV

(x —2y)?

yV?
2x —y)

yv
(2x - y)?

18 78850 L 0EZHEBEARBIINO, Z AN, HHBE - EHIEDL (1) R X 5 ZREHR
BBIZ LIz & =5, NO, A% 2.0 mol FF7E LTV e, T & & NyO, 1 mol F7E LTV B0y,

BT MER N, 727EL,

® 075 )

® 1.8 ® 20
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— D4 ==

ZOFRETFTO (1) ROFHEERIL2.5L /mol &35,
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NBRT = )=, ERRCEENER S OERRR E L TEERMELEM TH D, ~
EVEFEE LTERFELEMA ~ DOAROTEDIT, UTOERRETo, EL, &
EBRIZBWTERT HHEREAWL, T_XRTREro—BlRETHLLDLT D,

FEER (1) NUB U ACIRIEER L IRV ORAY (RED) HERSYE, FEELAMAEZAR UL,

£ (2) EBk (1) THLNWEEBFEILAWAICAR L+ BOEBRELEASY, HEHELE
¥IB % & LTz,

FER (3) EBR ) THELNEEFHRIAYBITARRLT b Y ¥ AKEEEZ X ClEgl 0%
LTHBBRLAMC 2/, €D%, FEBRICED CIBKEEEE/ER S8, HElk
LMD EARK Lz,

—BICEHEBEAIKETICL L, VFra—F )ik EOFBBEIETRTv, —7,
AKIZEET I  VEME DO T LAY O T ELAWIY, KBRMLT b ) 7 AKIAIE-CA R
EMABZ L2, FRERFREISZE > THEE DL Y, KIZBTRTL RS, DX
RBE OEREDENERA LT, BOFEILEWESRET 2BEL I L VI, BRMD
OIS IRIE 2 VD Z L BB, ERROER (1) ~ (3) TRLWZEEFRILAMA ~
DIZRWT b ABIREHT & 0 298k - Bilahi-,

—7, BB THD Vo FN—F KD X HIHEWCR L U &by RN EFT 5
L, ZOBMBEONTIC OB T AWEEMA D E, TOWEIIEE L LR ok
ORI E 25 X 5 CHEE L TR 5, RN L v, maE o AT 28
DRFEWITI—EEL 25, ZOEK EHEAEE O, FEBREOREICBOTRE - EH—E
DL XZ—EEERT,

[X]=
[X]x
7L, [Xle Xk BPTFAT—TNREEKBIERBT HEEXDENTNORETH D,

19 FEBR 2) DLERIGHERRD XL SR ENDD, ERWDRE a ~ ¢ T _TRLE
3 EFDREHNINV by,

a FEHEEWA +bSn+cHCl — a HEBLEWB+b SnCly + dH,0

D 7 @ 8 ® 9 @ 11 ® 13
® 15 @ 17 ® 19 ® 21 @ 23



20 2k (1) ~ (3) KRBT, RUEY 7.00g MEEEFRICAEWAN 138g /bi, DT
EFEHFCA Y B RERED 880 % TELNZ, T0%, BOhZEEE(LEYBOWE
Bk LI FEELAM Cloxt LSOKERR 2 ER S L 25, FEIRLAMDAE
FED 7150 % TH LN, ZDL EFBONTEFERILAMDIIM g 5 BbIEVEILY
s, L, EiiEe i, BHERRRICET LELE0EREL TS, £k, HBbhi
FEHRICAMAROFEERILAYB, FEBENEWCITT AT OEDINAER Lcb
DETDB,

O 28 @ 325 @ 398 @ 450 ®  5.08
® 535 @D 603 6.54 ® 1724 @ 886

B2l B (1) ~ Q) OFEFRILEYICET 2 -oX0RRD 5B, ELWHOREND,

a FHEEBRRIGORRECEWT, FERICAWAIA FEAELRT,

b HEEAYCITMEEEED -7 a A0 ) v AKBREER IS5 L, REAZET
D

¢ —RIC, BEHCAHCOBEENL, TrE=T LY BIRY,

d EBHRIAHDIY, HFEBILAWC LY LIEEENRVMEEMTH Y, IO TIIREH L
LTCHER STV,

D a DH @ bDH ® c DH @ dDH ® a,b DA
® acDH DadnH @bechdDH @ bdDAH @ c,dDH



22,23 FEBHETCHLIFTEFHRIEDYIZHTH VTN —T )V EKOBEFREK =3.0
L) LCHTom R L, KR L, SRR - EA—E T,

EROFEHEE TR TE S b0 LT 5,

122 7K 100 mL i 5FHEILAHY 500 g ZHER LU CHBRSHIB L%, Y=Frm—F)v
50 mL ZMACLIRYIBRETHE LI, Z0L&, FERILEYY SHEIRIM %
DV FN—T NVREIIAT Lo by EbIEVER ED,

D 35 ® 40 @ 45 @ 50 ® 55
® 60 @ 65 ® 70 © 75 @ 80

Ri23 7K 100 mL IZEFELEWY 5.00g 2L CHRRSHIE L, Y=Frxz—T)1
50 mL ZMACEIRVIBECHE L, VoFra—TVEEKBE NI, KE
PRI L, Hilic Yo Fo—5) 50mL 22T LB BT CHE L,
02 BIOSEEEIC LY, FEERCAY Y ISEROICSH T ¢ VoFro—T VG
AT Loy, bt W MER S,

® 225 ® 250 @ 2.75 @ 3.15 ® 3.60
® 3.85 @ 4.00 420 © 4.45 a0 4.70

[ 24,25 7=/ NVOEBBIE~OFMAL LT, 7= /A b_—2 74 b bFRIND
7w ) —MER RS ND, Thbb, T=-nk | 7 | %[ 4 | mutam
WA S¥5 &, LIFSh 50 b EROFRERE T, Zhic
B Z IR TG B & 7 = ) — g & 72 B, —F, fildgt e FIVN T 7 =

)k EAIEA SEB L, & WREN B O S A R & A
C, ZAUIMBAT B2 T7 = /7 —VEHIBIZ 22 B,
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El
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@ g IJRT I Tk LY
€)) B FFEY P FZ3F
@ 273 THL R P Ly =
® A LY v 7 JRTG v
© WA IR w7 AR LY v
@ R LY v 7 AEEY
M FFILP AR ATV

25 7=/ AR B U CFRIVGRT 7 = )~V 560 g &7k
bk, DL R LA g MED, BbIEER S,

OH OH
..... - i CH2 i A
""‘/@\CHQ _____
OH OH
D 50.0 ® 75.0 ® 125 @ 150 ® 225

® 300 @ 415 450 © 545 @ 600



