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ABSTRACT

Stabilities of chelates of 7-nitroso-8-hydroxyquinoline-5-sulfonate have been determined for

divalent transition metal ions, Mn(I), Fe(ID),

the Calvin-Bjerrum technique,

Co(II), Ni(ID), Cu(Il), and Zn(II) by means of

Comparison of these stability constants with those obtained for 8-hydroxyquinoline, and 8-hydro-
xyquinoline-5-sulfonate shows that the observed differences are essentially the results of the lower
basicity of the sulfonated group and different metal-ligand bond.

The divalent metal chelate stability sequence is not in agreement with the reported metal orders
for other chelating agents. The stabilities were found to follow the order Ma(I)< Fe(I)~=Co(I)>

Ni(ID<Cu(ID>Zn(Il).
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Table 1. fi-pL data for Fe(II)-NHQS.

4.926%10°% mole Fe(1)
4.251% 1074 mole NHQS,

6. 150X 10™* mole HNO;,,
0.1000 N NaCH,

initial volume=130, Oml.
fi~pL Data for Fe(1D)~NHQS

KOH@m) pH A L- pL
2.50 2.64 0.2 1.900X10"¢  5.69
3.00 2.68 0.53 2,039 5.66
3. 50 2.73 0.98 2.206 5.61
4.00 2.78 101 2.468 5.56
4.50 2.84 1.2¢ 2.782 5.49
5.00 2.91 1.42 3.242 5.46
5.25 2.95 1.56 3.506 5.81
6.00 311 1.87 4.868 5,18
6.50 3.25 2.09 6.587 5.00
7.00 3.48 2.3 9.991 4.88
7.25 3.5 2.53 1. 298105
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Figure 1. Potentiometric titration curve of metal-
NHQS chelates in 0.1 M KNO; at 25+0.5°C.
1. ligand (NHQS); 2. Mn(I); 3. Zn{0): 4. Ni(K);
5. Cn(I); 6-7, Co(ll), Fe(I)
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Figure 2. Ii-pL Curve for M(I[)- NHQS

Table 2. Stability constant of M(II)-NHQS

NHQS | pKav,

T N
pKur pEprz pKwa  HOx HOx 5-SO;H NHQS

Mn  4.02 3.5 - 7& 5.36 3.76
Fe 575 S5.80 4.87 —_ - 5.63
Co 5.8 5.44 3.4l 9.83 7.53 3.62
Ni 5.54 4.85 —~ 10.80 8.39 5.20
Cu 5.72 5.39 — 1311 10. 94 5.56
Zn 4.90 4.13 - 93% 7.16 4.51

phav=PRuztPRutz . picay for HOX is abstracted

2
from reference (1), that for HOX-5-SO,H from

reference(9).
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Figure 3. Order of stability

Table 3. Ahsorption maxima of metal chelates

NHQS (mg) Nitroso-R9® (my)

Mn(IT) 410 -

Fe(I) 700 720

Co(ID) 528 520

Ni(il) 400 brawn

Cu(Il) 448 green

Za(l) 440 -
2n % D
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