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ABSTRACT. A new absorption spectrum observed from dilute aqueous solutions of methylene
blue(MB*} and teiraphenylborate(TPB~) ions was investigated by spectrophotometry. The species
responsible for the spectrum can be a charge-transfer complex formed between the two, univalent,
and poorly hydrated ions in order to minimize the disturbance to the water structure. However,
as the absorption band of MB* is split into two bands with exciton splitting of about 2, 000cm™,

the formation of double ion-pair, (MB-TPB), appears to be more favorable than the charge

transfer complex.
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Fig. 1. Absorption spectra of aqueous solutions of
2X10-®M MB* and various TPB~ concentrations.
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Fig 2, Absortion spectra of the aqueous solutions
containing excess TPB~ ion concentrations at Cpp*
=2X10"¢M.
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Fig. 3. Calculated absorption, spectrum of the char-
ge~transfer complex {(--+-+-) of MB-TPB which is sum
of the two symmetrized spectra(---++) with respect to
the peak.

Table 1. Absorbances and corresponding concentrations
jn aqueous solutions of MB* and TPB~ at Cyg,=2.0
X 1076M assuming the formation of MB-TPB ion pair is
predominant

Cres~ | Absorbance | MB* MB-TPB TPB-
0°M | Goanm  710nm|  10°SM 10°SM 10-M
1.6 0.112 0.012 1.46 0.5 1.06
2.0 0.098 0.019 120 0.8 120
2.8 0.080 0.03) 0.98 102 178
4.0 0.054 0.038 0.66 13t 266
6.0 0.03 0.046 0.45 1.55 4.45
8.0 0.030 0.049 0.2 1Léd 6.36
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Fig. 4. Formation constants, K;=MB-TPB)/(MB*)
{TPB-) as a funcion of total concentrations of
tetraphenytlborate,
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