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2 9. A A4 ZBviE2 T ¢)3le] NIIEAA-NH)IEAA-NR)R-H, CH;, C;Hs, n-CsH,, #-Cy-Hq,
CoHs-CHy) A#I0)E) $4] ¥2] 2 248 918 29278 Micropak MCH-5 ¥2)38 AH4-50) 2Abs}hz,
o159 $elA% e VST WAF stk §e10 2 methanol/waters] ol 4¥ &o4E A}
3tgen, BE 35 A ]9 fujl A)7] Axke 0<logk'<18] HAYE A3, 2 4 o]
logk’gk=} o) E-8vlA 2] B Ruli§& =43 A7 A4 A7 Agleledn)h =g Ra oz 2331
FEZRD)FT E'3HE EAIse] 2 A Ad @AV AdE o2 35 Adelre e dihFe] F2
g A3t F g astdd rjAgs gzt &8 F5 Ade)e v F-Fe nxe S5 qzle}
2xsle] BAE 2abe A% $& AAAS bl T gom, Bak ohde} A 49 127 2R AYHAH)
o} AEZIAS)E Fatal, Adulel &8 Azt & AR AR AAAZE Ajstde Al
71¢7| 28 73 B 2E(B) 77347 °Kolglc) o) Axt oA HPLC| 4] Ni(Il)-Isonitrosoethylacetoace-
tate imine Zde]Ee] & wFhlFe] F2 454 Bl 7|AF¢E A ¥ 5 Uddch

ABSTRACT. Liquid Chromatographic behavior of Ni(Il) in Isonitrosoethylacetoacetate Imine(IEAA-
NR), Ni(IEAA-NH)YIEAA-NR)R=H, CH,, C,H;, #-C;H;, n-C;Hy, CsHs-CHy) chelates were investsigated
by reversed-phase HPLC on Micropak MCH-5 colulmn using methanol/water as mobile phase.

The optimum conditions for the separation of Ni(IEAA-NH)(IEAA-NR) chelates were examined with
respect to the effect of the flow rate, sample solvent, mobile phase strength and column temperature.
It was found that metal chelates were properly eluted in an acceptable range of capacity factor value
(0<Llogk'<1). The dependence of the logarithm of capacity factor (¢) on the volume fraction of water
in the binary mobile phase as well as on the liquid-liquid extraction distribution ratio (D.) in methanol-
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water/n-alkane extraction system showed the good linearties, and the dependence of the logarithm of
capacity factor (k) on the column temperature and on the enthalpy exhibited the good linearties, and
the compensation temperature (B) from the slope was 77347°K. It was suggested that the retention
of metal chelates was largely affected by the hydrophobic effect.
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Table 1. HPLC operating conditions

Descriptions Conditions
Column Micropak MCH-5(4.00 mm ID.
X15cm L
k'=14.3, particle size 5 pm)
Mobile phase MeOH/H,0(73/27)
Flow rate 0.7 m//min
Injector volume 3w
Detection UV 254 mm, AUFS 0.02
Chart speed 0.5 cm/min
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Table 2. Effect of flow rate on the retention time of
Ni(IEAA-NHXIEAA-NR) chelates

Flow rate (mi/min)

Metal Alkyl Amount
Ion groups Added 05 06 07 08 09

(ng//ml)
Retention time (min)
Ni H 50 578 482 420 365 329
Methyl 50 777 647 564 492 443
Ethyl 50 997 833 726 636 571

Propyl 50 1363 1146 1011 876 7.87
Benzyl 50  17.13 14.34 1249 1099 986
Butyl 50 2045 17.12 14.87 13.11 11.75

Mobile phase: MeOH/H:0O (70/30), Injection volume: 3
W.
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Table 3. The peak area and retention time of Nij
(IEAA-NH)YIEAA-NR) chelates in various solvents

Metal Amount Solvent Retention Peak
chelate added time area
(ug/mf) (min) (X 10)
R=H 50 CH,CN 453 3.09
CH3;0H 4.09 191
CH.Cl, 4.07 278
CHCl, 391 240
MIBK 2.89 2.54
R=CH; 50 CH;CN 6.10 2.29
CH;OH 5.48 2.08
CH.Cl, 548 2.18
CHCL 5.26 194
MIBK 5.29 2.17
R=C:Hs 50 CHsCN 7.86 2.15
CH3;0H 7.06 1.83
CH,Cl; 7.06 232
CHCl; 6.73 1.60
MIBK 6.80 1.90
R=n-C;H; 50 CHs;CN 10.81 188
CH>;0H 9.89 2.10
CH,Cl, 9.70 1.92
CHCl; 9.21 1.80
MIBK 9.38 1.75

R=Ce¢Hs-CH, 50 CH:CN 13.53 1.80
CH;OH 12.44 1.20
CH:Cl, 12.17 1.80
CHCly 11.50 148

MIBK 11.78 146

CH:CN 10.12 2.00
CH:;O0H 15.00 1.48
CH,Cl, 14.50 177
CHCl; 13.81 1.50
MIBK 14.07 1.82

R=n-C,H, 50
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o] 7] W goll guil-gelof Aol o) 4% 2hfo] F&
Aeo]Ee] LA Tl JFE viXe YEr} ge
Qatel A 23] 2] wEolebz Az o
A £ dPoAE o] 5 AUd|EELS X4

TRA717] A ek GelA)7a 292 o)
£ 7bAE MeOHS A9 £olz A3k,

82(Ye x=d 3 82| Avie g8

2o} M7z} Felse vlHe 3% 2 27

Vol. 36, No. 5, 1992

4o 2ARE T3] 9iste] Lejdy A4
e Z2olEade Fig ld Jehiez, oS
HE] TR logh'3te Table 40 $-Z3bc).

H#] Ni(IEAA-NH)YIEAA-NR) Z#lo]Ee] =g
e 2 (Fig. 1)0& B o wb-23) B9 gako) 80/20
(A A58} B9 Fpe sy 217w 2
Es A3 FAER Bee] Wy el o
Aupd A WF-E AIZEE 30 min oAt 2 Zr}sle
A& B ¢ glth 53] MeOH/H;09] §eko) 60/
4UE)] 2Z2etEaRe olFE A7e] UR A3
(46.15 min) ¥-$-2) Wa3} me] 7] A4}o) o} a
dehbe A€ 2 4 ook meby S2 AR ol
& w9l 0<logh' <1222 W=Zsh= 2Au]l 70
/30(C)% °I5 AR gejolon ddstach g
gelde] zyule] W Zre) F& Weolme)
azvtead o2 Re] 73 logk'zgt? Snyder A%
L2588 73 Sul9 &2 A7)(eluotropic stre-
ngth. e*)9+2] A E Fig. 29} Table 49l Jehyglc).

Shel A Bt uleh zto] 7+ EF geje] £a)
A 71l th&t Ni(IEAA-NH)IEAA-NR) Z#jo] £S5 o)
logk'#te] HA= w2y F& AL HoiFc)
o] 9} zFo] logk's} g* &) 4&74]7} Z‘”’—iwi IR
Ae2 Mol olF AdolESe Fel wrhZel
a4 B3l 7105He Ao e,

24 YAOIEQ BiRE vFIS

R R e e delel=e
Felgel slold Ee@ del4 ol5e wrg o)
EE WA T Mo dEaT g
o, AAE Seloe] £ ARGl i S
o 24 W RE hote) 43 WAL 1elR A
o), e AR HTEE delshy 2w
o4 TR Holrjn,

geh 2 ATNNE 35 Yalol=g +

% e B 98 zasd,
2% XY HHPE INTO| . ML
2 6

w4 A)ES] o5 T4l Ae]siAe &
et ZE71(Co) 7 3heb o2 gkl 34 HPLC &
2 el A F74A] w7 E, & 2804 wrhiE
(Solvophobic mechanism)3} F4dLA v7ly2



702 ¥ Bl - FEE-EZBR-F &
A B c D E
1 1
1. R=H
2. R=CHs
3 1 3.R=CzHs
4. R=CsH7
5. R=CgHs -CHy
6. R=C4Hg
1
a 2
5
6
3
2
4 1
3
56 2
f N 3 2
56
4 3
5 6
4
\ .
— \ — F—‘ N N -
; g ® 3 L] b 3 3 i
5 - = 5 = = ® 5 : a

Fig. 1. Chromatogram of Ni(IEAA-NH)(IEAA-NR) chelates as a function of mobile phase compotion. Mobile
phase; MeOH/Water. (A)80/20 (B)75/25 (C)70/30 (D)65/35 (E)60/40. Flow rate; 0.7 ml/min.
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Fig. 2. Relationship between eluotropic strength (e*)
of the mobile phase and log &' of Ni(IEAA-NH)(IEAA-
NR) chelates.
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Table 4. Capacity values (logk’) of mobile phase composition for Ni(IEAA-MH)(IEAA-NR) chelates

Eluent logk’
MeOH/H,0
&%) R=H R=CH, R=CH; R=CH; R=C¢H;-CH; R=CH,

80/20 42.16 —026 —0.08 0.04 0.17 0.24 0.33
75/25 4453 —0.07 0.12 0.26 042 0.50 0.60
70/30 46.89 0.18 0.40 0.53 0.70 0.81 0.90
65/35 49.29 0.33 0.56 0.73 0.93 1.09 1.16
60/40 51.62 0.50 0.74 0.92 113 1.32 1.39

Flow rate: 0.7 m//min, Injection volume; 3w/, Detection Wavelength: 254 nm.
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Fig. 3. Dependence of logk’ of Ni(IEAA-NH)YIEAA-
NR) chelates on the volume fraction of water in mix-
ture with methanol.
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Table 5. Capacity factor (¢") and liquid-liquid distri-
bution rateo (D) of Ni(IEAA-NH)IEAA-NR) chela-
tes

Metal chelate k' D.

R=H 152 047
R=CH; 2.50 0.61
R=C.H; 3.37 0.67
R=n-C;H; 5.00 0.69
R= CsHs-CHZ 6.51 0.76
R=n-C,H, 7.96 0.85

Aqueous phase: MeOH/Water (70/30), Organic phase:
n-dodecane/n-hexane (50/60), Shaking time: 15 min.
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Fig. 4. Dependece of Capacity factor(t’) of Ni(IEAA-
NH)(EAA-NR) chelates on their distribution ratio
(D.) for the extration from ratio (D) from aqueous
methanol into n-alkane.
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Fig. 5. Chromatograms of Ni(IEAA-NH)IEAA-NR) chelates as a various column temperatures. Mobile phase;
MeOH/Water (70/30). Flow rate; 0.7 m//min. Temperature; (A)30C (B)35C (C)45C (D)55TC (E)65C
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Fig. 6. Vant’s Hoff plot for Ink’ in the Micropack
MCH-5 column.
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AH°=BAS° + AG,°

(12)

Al 257 By W, AE e Wi dER
o]9] W3lel] & RAHT AFAAY W=
250 W3 SPHelele AE dHEh F 3
BEo] A sakA wists ¥ o Jdy-JES
B @ato) paEd, o o AG e AT el
o o]F wAexe} gk (10) Aol 23l isoe-
quilibrium ZHAeolle} A-fAz 8] HIHAGS )=
the3t 2t

AG =AH—(1-VB)+TAGs°/p  (13)

4 A& 1A ool 23 W3l dsle UA
3 2 HE-E 7SR dAzvhe S vE
ok, &= WEle] mebr w3 wlyhFoe] WEx|
¥ A=yt dAsd, 1) Aol 23 Van't
Hoff Plot7} 24 #4& zZer)h opA] wapd o9
A7} isoequilibrium M 3}S &1 Van't Hoff Ploto)
A4E vz 71277 %d e Hwe AL
A0 47 AbEel 3 F3 AEFr) dAF
+9 & Hete e dEFe Aotk

anA= 13)4& g o7 2ok

Inky' = —AH°/R(1/T—1/B)— AGs°/R+1n® (14)

Table 6. Effect of temperature on the Ink’ for NiIEAA-NR)(IEAA-NR) chelates

Metal chelate Ink’ at temperature(C) —AH® AS°
25 30 35 45 55 65

R=H 0.42 0.29 0.14 —-009 —-029 —-058 0.9993 —3.3072
R=CH; 0.92 0.76 0.62 0.40 0.20 0.05 0.9408 —2.7748
R=C;H;s 1.21 112 0.97 0.75 0.55 0.31 0.9424 —2.6019
R=n-C;H; 161 1.52 1.37 114 0.94 0.71 0.9482 —2.4207
R=C;Hs;-CH, 1.87 1.79 1.64 1.40 1.18 0.93 1.0066 —2.4983
R=#un-C;H, 2.07 1.99 1.84 1.60 1.37 1.13 1.0117 —2.3946

Mobile phase: MeOH/Water (70/30), Flow rate: 0.7 m/min, Injection volume: 3 w.
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Fig. 7. Compensation plot according to Ink’ and —
AH® values.
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