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L2 v 7} 2-hydroxyarylazopyrazolone X8 §H4d38tL, o8 2)7t=2 A48t Nj
(1), Cul 1), Co( M), Cr(M)2] #40)- 257} 2-hydroxyarylazopyrazolone2] ##|o] E-& §H4
gtaict. §H4d & pyrazolone FxA ¥ E%5 o] B L] FF= IR, MS, UV-Visible, ICP %2
o2 shedstolch. o4 oAl AzehEao O)F G5 el SR A E
A wele) sbed % M EE T EE shelshy] Slated Beigel 5, felel 2y, 55 &
£ 5 HE e add 2 2y Novapak Ciy welata el o g Abgg vk s} o] &
g8 A e =YL ol g»tbkolx}(k iz O0<log k" < 1o] 91 WAl wit gakalx)
o} el F o) R if 3 B (D)oo A3t WA ES 2ARE AR o] B2 AE 24
2l vl PHAl & vrebl LA, o) 2N E] Ful gt el A o] & & Aelo] Eo] fulAgo] Agul
A fsbell 7]olElar oS fhalslgio)

Abstract : The elution behaviors of Ni(ll), Cu(ll), Co(ll), and Cr(ll) in 1-phenyl-3-
methyl-4(2-hydroxy-5- X -phenylazo) -5-pyrazolone, [Pm(2-OH)(5-X)PaPz (X = H, CH,
NO., Cl) chelates have been studied by reversed phase HPLC. Thirteen metal-{Pm(2-QH)
(5-X)PaPz| chelates were prepared and characterized by UV, IR, MS, and ICP spectro-
scopic methods. These metal-2-hydroxyarylazopyrazolone chelates were successfully sep-
arated on Novapak-Cix column using methanol/water mixtures as a mobile phases. It was
found that the chelates were eluted properly in an acceptable range of the capacity factor
value(() < log &£ < 1). The dependence of the capacity factor(log £’) on the volume fraction
of water in the binary mobile phase showed a good linearity. Also, there was a good linear
dependence of the capacity factor on the liquid-liquid extraction distribution ratio(D,) in
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methanol -water / n-pentadecane extraction system by the batch method. It suggested that

the retention of the chelates in the reverse phase liquid chromatographic system be largely

due to the solvophobic effect.
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01‘531‘ HAA A ok Cp F]idellA F5 AeolE
o] F4, g, 718 T2 53 e Bk
"3@9} zpolel ofsted R)Al7le wlE @Bl
oh!~ o] W AHEEE HBAHQ Aol EAjteRE
[i—diketonef’%, dithizoneg, dithiocarbamate'’ ™%, 8-
hydroxyquinoline™ o] o] 453 glv}, A A4 =
2ot gdad Ay FP ol eyt Felshv) 9
g g2 AE @ w7t Sel N dFE F. Viacil 5
o] AgulAl AEatg AL FEaHEe 7o
Heg Agyon aAste] el F5
ol Ee] MFFo] g AEatgel os deof
g galsldch ! w® P. Jandera 52 A3 1

oA £ W7 Eg A stg om’, T E Lee
o) diketone, dithiocarbamated 5 5% ZL#H o] E
ke BeluFpSe] gl Eafdl 7lelshe
/i o 2 kgl up quop SV

o F-of} 4] = ] 7}#] 2-hydroxyarylazopyrazolon-
e %I;zﬂ—% &l433} 3L, o] pyrazolone - EM & 27
2 Abg3ted Ni( 1), Cu(ll), Co(1D), Cr(IM)e} &5
o] 25} u-2A}# metal-2-hydroxyarylazopyrazolone
% H]"]Ei}ﬂ'%—% 4% F 1 F2E % 7 %
weo g gelaterh it A4 AH ZF et el
A olE 3% AHolE HFES T FAE
b 9 o RE w7l ES F8)r) fste gkl

AHE)S g2 3 Fo) $FE L FEAS(D)
o 4BAAE 2Abske] Cp FelB ol 4 35 U
ol =9 $ATE AL,
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2. 1. &% 717]

344 %} 4% 9] 2-hydroxyarylazopyrazolone =4
9 metal-2-hydroxyarylazopyrazolone % #o] 3}%}
B9 Fz2 #¥9& Perkin-Elmer 580B IR Spec-
trometer, VG 70-70 Mass Spectrometer, KRATOS
ANALYTICAL®] CONCEPT-S Mass Spec-
trometer, Varian DMSS90 UV -Visible Spectrophot-
ometer, “28] 3 Jovin Yvone} JY-38 ICP Spectrop-
hotometer & A}&3}t}. oju} 2| 7kx=2] Mass Spec-
trum=> EJ mode&, 2812 Z#o]E2] Mass Spec-
trum-2 FAB mode& o] &3lo] 2A3}gic) 2% 74

o]Eg2] ¥ald 484t HPLCE VarianAl®] Mo-
del VISTA 5500 Liquid Chromatograph® UV -Vis-
ible Z12&7] 3 <4l FH&Atel YOUNGIN Model
D520A Integrator& -2bsle] Al-gsjgict. Fejabe
2+ WatersAt9] Novapak Ci;:(3.9mm I.D. x 15¢m
L.. N =11,600, Particle size = 4um)-& A}-&-3}¢ 20,
w5 Aol BE] FEn) | DMS
907} Milton Roy+}2] Specrtonic 1201 UV-Visible
Spectrophotometer, =F#|o]3}stAae] SH-SV 3
Shaker & Ar&-3lgch w3 ZE Ayl 2125 ¥
< MilliporeAl2] Milli-Q/ -RO Reagent Water Pu-
rification System 2.2 A 8}o] A}-&-3}dc).

1 &4 8- VarianA}he}

2.2, Ale}

7= §Ado) A8% 1-phenyl-3-methyl-5-pyr-
azolone(LONZA ChemicalAl),  2-aminophenol
(Aldrich A}), 2-amino-4-methylphenol(TCIA}), 2-

amino-4-nitrophenol(AldrichA}), 2-amino-4-chlor-
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A} A A z22olE 2296l 2% F<4-2-hydroxyarylazopyrazolone %4 Z#o] 29}
22 AE § FA| ¥ A A7 (1) 105

ophenol(Junsei}t) % NaNO;(Junseirl)E E
(EP) A)ok& AH4-35it). = 34 Lol FA o A}
4% Ni(NO;);6H;0(Washihatat}), Cu(NO;s);3H,
O(KantoA}l), Co(NO;);6H,0(Washihatat}), Cr
(NO3)39H20(Tokyo Kasei Kogyorl) & B3 A]ekg
AAEA ¢ AHgstect. 28ke] HPLC A g o)A
48 E= A8 4vl2 A)1-8% methanol, acet-
onitrile, methylisobutylketone, acetone, pentanol %
2 Burdick & Jackson Lab.A}¢] =2 2v0lE 73)v]4

€, n-pentadecane AldrichAhe] E<F X|ek& Millip-

ore membrane filter(Type FH, Pore size 0.45um) &
A 8l] Alg-slgdch Agell AH45 B-& Water Pur-
ification System2 2 HAYF F ALg3li 2w, 27}
EgddelEs ¥4 ¥ AAYE AA A2 uiAA
olE]ell Bsl3, AE-A] A% 2o Sum Sep-PakS
2 AL F ALgslgich

2.3. 22t A 2% Zo|E2| ¢t

g7t =2 A48 v 7}A] 2-hydroxyarylazopyraz-
olone f %4, % 1-phenyl-3-methyl-4-(2-hydroxy-
phenylazo) -5-pyrazolone [Pm(2-OH)], 1- phenyl-
3-methyl-4-(2-hydroxy-5-methylphenylazo) -5-pyr-
azolone [Pm(2-OH)(5-CH3)PaPz],
methyl-4-(2-hydroxy-3-nitrophenylazo) -5-pyrazo-

1-phenyl-3-

lone [Pm(2-OH)(5-NO;)PaPz], 1 -phenyl-3-methyl -

4-(2-hydroxy-5-chlorophenylazo) -5-pyrazolone [ Pm
(2-OH)(5-CI) PaPz])-& 3o o] w2} g
st o] g shelTh”

0.015mole®] 2-aminophenol, 2-amino-4-methyl-
phenol, 2-amino-4-nitrophenol, 2-amino-4-chloro-
phenol z}z}bol] z1%F <d4F 39m/, 20% NaNO, £ 5.
25mi 4 & 7aked 5C ol sbel A 1417F Fat Tlobas}
yhg-A 7 el thA] o] 4948 0.15 mole 1-phenyl-3-
methyl-5-pyrazolone-s 0.32N NaOHel| =g 290
A3 7labe 5 ofstelA] 2F 34)7F B33 (coup-
ling)gH-&A12) F A ES 50C EFebolA] of 147}
9 e YAES AED, A% F dioxane
Sl 2 AN HF YA ES dollod, 55
2 [Pm(2-OH)PaPz |= 84.4%, [Pm(2-OH)(5-CHs)
PaPz|=87.0%, [Pm(2-OH}(5-NO,)PaPz]==85.2%,
[Pm(2-OH)(5-Cl)PaPz = 85.3%%1c}.
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=3t 3<% -azopyrazolone®] 4L FH ) g ol
o} ¢l 4§44 2-hydroxyarylazopyrazolone
EAE 25%107* mole z+7t dioxane 50m/e] £l
8434 Ni(NOz)z, Cu(NOs)z, Co(NO;3); Cr(NO3);
7+t 50x107* moleg & 10m/ ¢l 9] 4-90-& &§3)
o, pHE H3d3 =4 (pH 6.8~104)% F < 547+
e AAe] HEd drA] EFda] 8FAFHS
olFA MY T4 YeHolEe ¥ X YHEL A
23, F % A3 ANl g Hsly
oo, HPLC A ¥4 A8 A}4-8fc).

2.4. HPLCS| #a|=2 M

3 Fel2E 37| sty EelP, 5545, &
o] 24, A& 34 5§ 2Ae. geldge 5
F5re A 4 45 RY0)BEE 30~50ug /m/ <]
57} 5% dioxaneol =93] &9 34/E HPLCH]
F4A1714L 05~1.4ml /min ¥ YNA] 0.2m!/ min%
F g HIRA|FIHA] HH ZEEEE 23 a8
P ol Belxr) s kg 2 ESE
€ AdEdn. =3 F5 PHo)Eel o2} meth-
anol / water®] &3] && 243 WA g2lRg
AHgste] AgetE g dojula, £3URrF HA
HE vepliH A Feler) 2 $elde) 242 A
9 5hg]c}

2.5 Bejde| =M 9 SR ) HH

el o] oAl GE Felre] g s}
7] Sisted, viebgzl Eo E3u)e-g WsiAl7HA
ztzre) agvtE @& AT F ofg 4 o} ¢
g2k ) E AAtetdc) o) W oekgn Fo) &g
v &2 F4 Aol E] FFo ulgl }Es meth-
anol/ water =59/41~95/52] ¢ o =43}
b Ao A t+= A 52 W F-E A]7H retention time)o)
A, tow B34 7 (dead time)o]t).

ko= {t—1t,)/t,

2. 6. WHx|¥oll 2|t Exu| HH

n-Pentadecane 10m/ & #H3slo] E-ztu7]of] g1,
7 G4 Aol AR JA S HPLCS $=lw)
2 24 gy 2o 2¢ 10mlo) =9 g
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A A87} F Aol 288 PS5 Sk T 28
Ztzk BNl F A Bl AEe FHEE

A EAREAR 2R F
=& 7k old F Fo ¥E¥ Ao EEy
(Do) ohe Aol wat Al akstg .o, HellA Cu. o
= #7]8u}2(n-pentadecane)?] A EEFZo]F, Cun
s B2 (methanol/ water) 2] A] &% xolct.

470nmell A} =}2} -

%EH](DC) == CM.org / CM.aq

3.3 9 @

3.1 2iZte % 2% wWolES F= He

- 7348

e ol g

AT A= 9 FE Yol Ex Ao B
e B s 2 P& st Table 19
S22 AAY M 2 e B A 459 7}
E¥ Von = 3372~3391cm ol 4} 737 F4ui o) vhe}
A ut Aol Eol M o] Fulsl vehx] gow
& F%ole] O-He Aaexle} A= SE %
¥ 4 el = k=) AR veo=1643~
1657cm ™ WA B& F5ulr} vhehdu, o) e
FtEH 7] el vhiol HiE olylr)e) T 2
8 F& oiix) olFo] Yot Ao|ck? qaj}
& Adolre] A4 FEo) 23 Akl AgtEwA v
c=08 FFd7t dehda] ohg-§ e 5 gleich
w3 veand AF 4F9) el Yewy (endo) =
1596~1598cm ' oll A, ¥ cox(exo) = 1570~158lcm ™

A Feart JdehdAwl F4 gEoles vy

Tuble 1. Characteristic IR spectral data of ligands and metal chelates.

Ligands Stretching Virational Peaks(v, cm” b
&
O~H C=0 C=N C=N N=N C~-0

Chelates (endo) (exo)
[Pm{2-OH)PaPz] 3375 1657 1596 1570 1255
Co(ll)-[Pm(2-OH)PaPz] 1595 1547 1256
Ni( II)-[Pm(2-OH)PaPz] 1597 1543 1262
Cu(1)-[Pm(2-OH)PaPz] 1596 1551 1261
[Pm(2-OH)(5-CH3)PaPz] 3372 1658 1596 1574 1265
Co(lll)-[Pm(2-OH)(5-CH3)PaPz] 1600 1547 1257
Ni(l1)-[Pm{2-OH)(5-CH;)PaPz] 1600 1553 1273
Cu( 1) -[Pm(2-OH)(5-CH;)PaPz] 1601 1548 1267
[Pm(2-0H)(5-NO;)PaPz] 3382 1644 1597 1581 1227
Ni{(ll)-[Pm(2-OH)(5-NO;)}PaPz] 1589 1562 1215
Co(ll) -[Pm(2-OH)(5-NO:)PaPz | 1588 1557 1218
Cr(ll)-[Pm(2-OH)(5-NO,}PaPz] 1592 1552 1213
Cu( 1) -|Pm(2-0H)(5-NO,)PaPz] 1590 1548 1204
[Pm(2-OH)(5-Cl)PaPz] 3391 1643 1598 1580 1228
Co(1)-[Pm(2-OH)(5-Cl)PaPz | 1597 1551 1217
Ni(II)-[Pm(2-OH)(5-Cl)PaPz]} 1597 1555 121¢
Cu(ll)-[Pm(2-OH)(5-Cl)PaPz | 1601 1555 1225
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Al AA 2elE T 2§ F-4-2-hydroxyarylazopyrazolone §- X4 4 d o] E2)
L AF W AR g AT (1)

(endo)TFe] 1588~160lem ™' oA vt} yyoyel
g M 2¢ F50 (1543~1562em ™! )7} doiA ). o]
AL g% PHolEdAlE —N=N-9 Hze Ag
o] 4A%l Azg Bolrt B FE0)2L ezt
Eo 4 —OH7|8] 4Ata, C=0719 Abk, 28
—N=N-7]¢] Axdxls} dgste] F& Belo] g
HA3shar 988 U 4 Uk

w3y Algk cE e o lue} 34 Aee]w
o} ¥4 ATE Tuble 29 F23}edrt. 2l2be] A5 EI
mode2 ZAE AHEYA Hajo] & =(MT)ol
S8l m /e =294, 308, 339, 3282] A3 E#o] 7}a}
A el o] 712 §A T 4F 27t =2) o] E gl -
Aefat e 2k dXE o) wq o] E AU EY B My
[CeHs " i m/e=77, [C1oHsN30 ] : m /e = 187, [Cy
HoN,O]" i m/e=2012] 54 $-%e|7} FEH o2 o}
et ov, [Pm(2-OH)PaPz]ell 4 [CeHgNO ™ im/e

Tuble 2. Mass spectral data of ligands and metal chelates.

107

=108, [Pm(2-OH)(5-CH3)PaPz el A [C;HsNO]* ;
m/e =122, [Pm(2-OH)(5-NO;)PaPz]s| 4] [CsHsN;
051" :m/e=153, 22]2 [Pm(2-OH)(5-Cl)PaPz |
ol 4 [CsHyNOCI" i m/e=1429] B4 2 ezio)
vl sl Jebde) mels o)z e dg Ade
Hel Az iE git=e) 22 E #AY 4 9}
W F< Ado] EE2] 4% FAB mode2 Wak A9
E3lE SAHALANE B3l n Evhyr|dae] v
of viebwtsy, ARl o g2 Fajo] 2 B9 2l7bmol
uls) WA okabA vhelyc). o] B F4 7o)
EZ} g RE EAge] m7] f el Ao g Hojw, B
Apo] 2ol HEE 89219 m/egt-& Thble 20 423}
upe}l zro] F& Aelo)E zbzbe) ol EAQl ¥-xjekn
A PE % 5 glgic)

3.2. Xj2l-7HAA 9l ICP¥oll 2( 8t §iv| &5

Ligands & Chelates Molecular Ion m/e
[Pm(2-OH)PaPz) [CieHuN,Oz]" 294
[Pm(2-OH)(5-CHj) PaPz) [CrHisN,O]" 308
[Pm(2-OH)(5-NO,)PaPz] [CisHi3N50,]" 339
[Pm(2-OH)(5-Cl)PaPz] [C1sH13CIN, O, ]* 328
Co( ) -[Pm(2-OH)PaPz] [C2HpxNsO4Col™ 645
Ni([)-[Pm(2-OH)PaPz] [C3HzsNsO¢Ni]* 644
Cu( I )-[Pm(2-OH)PaPz ] [CHxNsO(Cult 649
Co{ M) -[Pm(2-0H)(5-CH;)PaPz] [C3aHNs04Co]™ 673
Ni(1)-[Pm(2-OH)(5-CH;)PaPz] [CaHzpNgOsNi]t 672
Cu( 1) -[Pm(2-OH)(5-CH;)PaPz] [CaHyxNsO04Cul™ 677
Ni(Il)-[Pm(2-OH)(5-NO;)PaPz] [Cs2HaaNypOsNi]* 734
Co(I]])-[Pm(Z-OH)(S-NOZ)PaPz] [C32H24N1003C0]+ 735
Cr(M)-[Pm(2-OH)(5-NO,)PaPz] [CxHzN1p0sCr]* 728
Cu( I1) -[Pm(2-OH)(5-NO;)PaPz] [C32Has NigOsCu] 739
Co(I) -[Pm(2-OH)(5-Cl)PaPz] [C32H2 Cl,Ng 04 Co " 713
Ni(I) -[Pm(2-OH) (5-Cl)PaPz] [Cx2H2CLNsONi|* 712
Cu( II)-[Pm(2-OH)(5-Cl)PaPz] [CHaCLNO4Cu]™ 717

Ligand : measured by EI mode
Chelates : measured by FAB mode
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Table 3. Metal contents of metal chelates by ICP analysis.

-AeH ol 9

s L Measured / Theoretical Mole

ampe (%) Ratio
Co(ll)-[Pm(2-OH)PaPz | 9.12/9.15 1:2.01
Ni(II)-[Pm(2-OH)}PaPz | 8.49/9.11 1:217

Cuf{ I} -{Pm(2-OH)PaPz ] 8.86/9.78 1:24
Co(lll)-[Pm(2-OH)(5-CH;)PaPz ]| 8.74/8.77 1:2.01
Ni(Il)-[Pm(2-OH)(5-CH;)PaPz ; 8.67/8.73 1:2.02
u( II)-[Pm(2-OH) (5-CH4)PaPz]| 8.78/9.38 1:2.16
Ni(I)-[Pm{2-OH)}{(5-NO;)PaPz] 7.64/7.99 1:211
of 1) -[Pm{2-OH)(5-NO,}PaPz | 8.01/8.03 1:2.01
Cr()-[Pm(2-OH)(5-NO;)PaPz 6.89/7.15 1:2.09
Cu(l1)-[Pm(2-OH)(5-NO:)PaPz | 8.26/8.59 1:2.09
Co(lll)-[Pm(2-OH)(5-Cl)PaPz | 8.27/8.28 1:2.01
Ni(ll)-[Pm(2-OH){(5-Cl)PaPz]| 8.07/8.24 1:2.05
Cu( 11} -[Pm(2-OH)(5-Cl)PaPz 8.32/8.86 1:2.15

-’%01—%3’—}- 27ter) Aol estytE-& Y o

= d=abe] AE)E Job 22 #olstg
o} el eke] elzbE gl Frol- &g vigky A7}
5 Al @ﬂr 7 ol REF 4%

= 2 A gkel o 9l8-& 2l
& 4= qlgich = 4 '4 a4 Ao BB
MR- Al F F Pl B F Gl *ﬂ’%‘?‘
ICPY e HAgh Ao} Table 3o 4] M whop o)
Aol )zt ele] Ew)rt o
oo ol&zlaty e 9] % shg]vi, o]:?} 7ro] L&) -
ZhAl4L Wl 1CPH el )8 ghAdal -
vlazopyrazolone % #lo] EE- ML, 8l 43?] gHg 3l

Q72 ghalar 3 algith

’-hydroxyar-

3.3. 94 HPLCS| 88| tiFIE

o4 N mRviEaHI 2 &S
el AIGIH +el JMW °l -2 "'1'r‘*'a- ﬂl?Ml 2
4-a3el 2ol of 7:} oz%—@u z4 wE -_r_w 4
oA & g o) T, iz Alie] vl 'a—

el

Addsrad 2w 4 A3k g,io]r:lr 5 B oo ol A=

wlek 29 v]E e

! : A,
Shel W% 20510l Bel ohIBE FAstelch.
3.3, 1. EAXNL' )=t B2l EMate] BA

HA zevtEadfde ] Felkd odeke uixs
TR oAbz Eelelzl(a), Helehe] o] Eub4(N)
B8IzHE Yot o] B Ay o r ulma A
A 4 alaz QlAbE gkelabR gelele) Baly) v
{eluotropic strength e*)E walaja)l o wa ey
T glem, Bapelxie] A wWe)ql 0«
log k" <18 uFHA17] 3= Belo) & A48} o] upa
Aaheh ™ 2 Aol A A gele) o] A 7)o} B
el vlAlE deE A, #HAH gl 3 A
5 T3] $iske] gl "'l FA sl b 2o}
Eagg lofyrh o] of g4 Seld)e wjubgn
=2 o] # Egtgvjeln, 44 43} methanol / wat -
ere] Eghulgo] B [Pmu-OH YPaPzlal A%
75/25, &% -[Pm(2-OH) (5-CH;)PaPz ]3= 91/ 10,
& [Pm(2-OH) (5-NOy)PaPz |3=63/37, 18] 3t e
LPm(Z OH)(5-C1)PaPz |3=77 /234 w] £ekqlz}r}
2 el O<log ' < 1& v|iA] & uba] 7] =4

F A 5
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A} Y A = 2ol 1 u o] 2%} F<4-2-hydrozyarylazopyrazolone f- 4] Z 3 o] €] 109
LA E 9 FA R B A7 (1)

e xr) 7R 3, gy d@49 meEo)s)
ZHag-s A 4 Uik o] o) gejle] =A W3l
off a}& &8t Walg dolhr] sl 2+ Py
oJEES FBvEIDPS2HE T log k' FTH
SnyderA].2 2 38| 73} 4ol gejA7](e*) ] BA
F EAIEY Fig. 1~49 Jepliich o174 £-2l4) 7]
= 2 Bvlle] fAggel $o i §-& ot gol
ol 2jdell A Bi= npe} zho] ¢* 2 log k' 2] WAHIE
2 geA7|7) S8 AR Ao
Z271HE B & At o)A ¥ 9 log ') WAIZE A
9] A2 Hulddcie AL L2ldge H7]7} A
2 | REd A F%E 93 US-F et
AelzhAe SElHT7)(C) 7t Sty es AR
o4 HPLC &2 ¢ WollA] 35 Aol es}iE el v
52 F /KA AlsE, & 490 Ee) A7
2714 Epel ol Yoldeim YzHy F glep® &
Aol M AR S5 PO EEL Hr]HeR vln
A Al A|Fo]7] o A8l ATl o)
H5-2o] defd o AAlglc) 1Y o] F F5 A
#ojEdghEe] Hejd WolAe] wREo] &gl
Aol 7113t L-efiAte} o) AE LA AN B

/Q
-

0-3 T T b T T T T T - T T
39.0 41.0 43.0 45.0 47.0 49.0
Elxotropic Strength { ¢ *)

Fig. 1. Relationship between eluotropic strength(c*)
of mobile phase and log &' of metal-[Pm(2-OH)PaPz
1 chelates.
* Cu-[ Pm(2-0H)PaPz] * Ni-{ Pm(2-OH)PaPz]
(r=0.993) (r=0.999)
0Co=[ Pm(2-OH)PaPz]
(r=0.995)
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Fig. 3. Relationship between eluotropic strength(s*)
of mobile phase and log £* of metal-[Pm(2-OH)(5-
NO,)PaPz] chelates.
x Cu-[ Pm(2-OH) (5-NO;) PaPz ]
(r=0.983)
*Cr-[ Pm(2-OH)(5-NO:)PaPz]
(r=0.969)
+Co-{ Pm{2-OH)(5-NOz)PaPz ]
(r=0.972)
ONi-{ Pm(2-OH) (5-NO;)PaPz ]
(r=0.921)
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Fig. 5. Dependence of log %' of metal- [Pm(2-OH)
PaPz] chelates on the volume fraction of water in
Methanol / Water mixture solvent.
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Fig. 6. Dependence of log &’ of metal-[Pm(2-OH)(5-
CH3)PaPz] chelates on the volume fraction of water
in Methanol / Water mixture solvent.
* Cu{ Pm(2-OH)(5-CH;)PaPz ]

(r=0.997)
+Ni-{ Pm(2-OH)(5-CH;)PaPz |

(r=0.997)
0 Co-[ Pm(2-0H) (5-CH3)PaPz ]
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NO;)PaPz] chelates on the volume fraction of water
in Methanol / Water mixture solvent.
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Fig. 8. Dependence of log &' of metal-{Pm(2-OH)(5-
C1)PaPz] chelates on the volume fraction of water in
Methanol / Water mixture solvent.
* Cu-[ Pm(2-OH) (5-C1)PaPz ]
(r=0.997)
+Ni-{ Pm(2-OH) (5-C1)PaPz ]
(r=0.9%)
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Fig. 11. Relationship between capacity factor(k')
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