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Studies on the Stability of Rare Earth Ion — N, N’ — dialkyl - 1,10 -
phenanthroline — 2,9 — dimethanamine Binary Complexes
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Abstract The stability constants of In— L [In= La([ll }, Ce(Il), Pr(II), Nd(II }, Sm{Il), Eu(Il ),
GA(I), To(IM ), Dy{Il ), Ho(M }, L= N, N — dialkyl - 1, 10 — phenanthroline — 2,9 — dimethanamine,
in which alkyl group denotes ~—CH;, —CH,CH;, —(CH;);CH;, —(CH;);CH,, —CH{CH;),.
—C(CH;); ] binary complexes have been determined by pH potentiometric titration method at (25+0.1)C,
F=0.1 mol* dm™? NaClO,. The probable structures of the corresponding complexes were proposed. The
influence of Lthe metal ions and the substituents on the stability of binary complexes is reported in detail. The
stability difference between the complexes of rare earth ion and the corresponding complexes of Cu( [[ ) ion is
also discussed. The stability constants of the corresponding binary complex of radioactive Pm( I } ion are

estimated by linear regression.
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Fig.1 Structure of the ligands L
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a(ln):r(L)=2:1 8% n(In):n{L) = 1:2 HE Y 13; lgB3, =9.82, lgf. = 18.29, Ig8; = 20.50;
RS, B B i T A 4 )l MR T B E N 14; lg3 =9.72. 1g8; = 18.18. lg8; = 20.50;
111,110, 2 B E RS THR , B FEc B3 ag. — L5: lgB3, =9.90, 1gf; = 18.41, 1gf; =20.58;
A#RBHFEEHRZME2 ix HEMHEE o~ L L6: lgB, =10.08, lg8, = 18.85, lg8; =21.16.
EREMWEMESZHEM. RERG TN, SEAMHBEEEERELNVET
EHELER RELO~6)METFLEERE PeEE, Cul 1) SHMARCHERE S B SHHE
HxmR{19]45 %, EFEHERERS Y. LEAY Lals R, 88
Li: lgB =9.71, lgB = 18.06, lg3; =20.10; ME AL mE 3 RxR.
12; lgB) =9.84, lgB, = 18.34, lg3, = 20.43;
9 100
8 H,(LE)
7 f BO/( La
6 80+
T 2
s 0l La(LE)
4 LalLBH
3 EUW HILB)
15353 04 05 06 07 3 4 5 6 7 8
¥{NaOHyem™ pH
B2 La-I16{ERa—ARTAHE S B3 ZhERT () - IR HLE
O XKBER,— HELR Fig.3 Distribution curves for the complex
Fig.2 The titration curve of La — L6 binary system La{ ) - L6 in aqueous solution

O experimental points, —— the fitted curve

®1 £ 7=0.1 owl-dm? NaClO, #{25x0.1) CH Ln-L —RESBER
[Lo=La(X),Ce(X),Pr(X),Nd{I[},Sm{ },Eu{ ¥),Ga{ L), Th{ X ), Dy( X )#n Ho( W ) 8930 M ¥
Table 1 The binary stability constants of the ligand L1 ~ 6 with respective La{ [T ),Ce({ ) ,Pr{ I },Nd(I),Sm( ),
Eu{ Il ),Gd{ ), To{{ ),Dy{ Il } and Ho{[I ) at 7= 0.1 mol-dm™* NaCl0,,{25+0.1) T

Metal Constants L1 12 13 14 L5 L6
I lgfn 13.78 +0.11 14.16+ 0,10 13.85+0.11 13.53:0.10 14,36 £0.08 14.44+0.13
lgfio 6.41+ 0,06 6.5 +0.07 6.35 + 0.06 6.28 + 0.06 6.60+0.06 6.65+0.07
e lgfn 14.22 +0.11 14,37+ 0.14 14.06 £ .08 13.94:0,15 14,58 £0.12 14.883 0. 14
lgfho 6.84+0.09 7.25:0.08 6.88 £0.05 6.75+ 0.06 7.42:0.06 7.55+0.06
- lgfi 14.33 £0.21 14.42:0.07 14.18 011 14.120.13 14.79£0.17 14.97+0.20
Lgfno 7.05+0.08 7.7520.05 7.2420.07 7.15+ .06 7.83+0.03 7.90+0,05
N lgfu 14,38 £0.20 14.50+0.00 14.27 0. 17 14.19£0.15 14,87 +0.09 15.04 £ .16
lgfuo 7.10+0.05 7.79 £ 6.06 7.38+0.07 7.26+ 0.06 8.02+0.05 B.08 +0.06
- lgfu 14,51 £0.21 14.7210.16 14.35£0. 14 14.20 £0.18 14.90+ 0.16 15.06 + 0,20
lgfuo 7.39 0,05 7.95+0.06 7.59 (.06 7.52:0.07 816011 B.16+0.08
£ lgfu 14.53+0.14 14.75£0.10 14.38 0,12 14.25+ 0. 14 14.93+0.14 15.10 + 0,21
1g8u0 7.47+0.04 7.98 +£0.05 7.63 % 0.05 7.54£0.07 8.12:0.07 8,18£0.05
d lgfin 14,62+ 0.15 14.81+0.15 4.4+ 0,13 14.4020.15 14.98 £0.13 15.15£0.13
lgfue 7.60+0.07 8.03+0.05 7.68+0.04 7.62+0.07 B.23+0.02 8.26 +0.05
- lgBi 14,86 +0.09 15.10£G.16 14.61+£0.10 14,531 0.15 15.21 0. 14 15.41£0.16
1g811e 7.83+0.04 8.2t +0.04 7.80%0.05 7.72+0.05 8,40 £0.07 8.51+0.07
v lgf 14,93+ 0. 14 15.18+£0,13 14.70£0.14 14.61+0.17 15.30£0.17 15.52£0.17
’ lgfg 7.95 0,05 8.36+0.07 7.96:0.04 7.81+0.08 8,52+ 0.07 8.66 + (.06
o lgfu 15.02£0.16 15.32+0.14 14.81£0.17 14.76£0.17 15.32+0.18 15.62+0.15
lgfuo 7.99+0.06 8.45+0.08 B.14:0.05 8.0810.05 8.60+0.06 8.72+0.05
) lgfi 16,38 + 0.02 16.86£0.03 17.04£0.03 16.74+0.02 16.98 +0.03 17.20£0.04
e 10.60 + 0.02 1.132£0.03 11.44+0.04 11,18+ .02 12,06 004 12.22 10,01
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Fig.4 Proposed structures of the eomplexes
Lo{1l ) - L{1 ~ 6) in aqueons sclution
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Table 2 The comesponding total angular momentum
(L) of the tripositive lanthanides
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Fig.5 The change plots for the stability constants of Ln- L
complexes with the corresponding total angular momentum
Solid points: lgfq11; open points: lgfiy. The arrows denote
the elemental change from La to Ho according to atomic mumber
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Table 3 The probable values of binary stability constants of
the ligand L1 ~ 6 with Pm{ ] } at
I=0.1 mol*dm™3 NaCl0,, {25 £0.1) C

Constants L1 12 L3 14 15 16
lgfu 14.48 14.70 14.32 14.% 14.8 15.04
lgfo 7.3 7.3 7.5 7.4 8.06 B8.13
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Fig.6 Change for the 1g?;;; values of the binary
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Fig.7 Change for the lgf1g values of the binary
complexes Ln — L with the different ligands
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