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Effectiveness of poly(4-vinyl~N~dodecyl pyridin-
ium bromide) as a cationic surfactant in the spec-
trophotometric determination of metals; Xylenol
Orange-lanthanum system. Yiko YawmasHojr,
Takayuki Marsusmita and Toshiyuki Smono (De-
partment of Applied Chemistry, Faculty of Engi-
neering, Osaka University, Yamada—Kami, Suita-shi,
Osaka)

A polymeric cationic surfactant, poly(4-vinyl-N-
dodecyl pyridinium bromide), prepared by quater-
nizing poly(4—v1nyl pyridine) with dodecyl bromide,
forms micelles in aqueous solution which associate
with acidic dyes. This surfactant was found to pro-
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mote the phenolic-proton dissociation of sulfoph-
thalein dyes such as Xylenol Orange (XO) and Pyro-
catechol Violet. Addition of the surfactant to the
lanthanum-XO system results in a bathochromic shift
as well as a remarkable increase in absorbance. The
optimum conditions for the spectrophotometric deter-
mination of lanthanum were established as: pH 5.0,
a 5-fold molar excess of XO over lanthanum, and a
2-fold molar excess of the surfactant over XO. Beer’s
law is obeyed over the range up to 1.04x10-5 M lan-
thanum at 613 nm, the molar absorptivity being 1.57 X
105 cm~1 mol-*1. The composition of the lanthanum-
XO complex in the presence of the surfactant was
determined to be 1 :3 by the continuous variation
method. Aluminum and transition metals interfered
with the determination of lanthanum.
(Received Nov. 14, 1980)
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Fig. 1 pH dependence of 13C chemical shifts of

t-butylamine from neat liquid

Positive shifts are to higher field.
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Fig. 2 1BC-NMR spectrum of ¢-butylamine ad-

sorbed on silica gel in H,O (40000 scans)
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Table 1 The change in 13C chemical shiftst of
t-butylamine from neat liquid

Adsorbed on silica gel

Dli(ﬁ,‘;dt n in solvent (3/ppm)
Solvent (3/ppm) CH; C-N

— e

- /\)\—‘_\

CH, C-N Free Adsorbed Free Adsorbed
H,0 1.5 0.1 2.2 3.9 —-1.8 —4.5
CH3;OH 2.0 . 0.2 1.9 3.2 —1t —tt
CH;3;CN 0.8 0.3 0.8 2.1 —-0.3 —1.7
CHCl3 —-0.2 —0.7 -0.3 1.8 —0.8 —2.3
CCl, -0.4 —0.5 -—0.7 1.5 —t  -1.2

t Positive shifts are to higher field; 1t Overlap with solvent
peak; {1t Can not be determined because of its small amount
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Fig. 3 ¢° (silica)® dependence of 13C chemical

shifts of ¢-butylamine from neat liquid
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Fig. 4 13C-NMR spectra of ¢-butylamine ad-
sorved on silica gel in NaCl aqueous
solution

(A) 1x10-3 M NaCl (15000 scans);
NaCl (13000 scans)

(B) 5x10-3M
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Fig. 5 1BC-NMR spectra of benzylamine

(A) Dissolved in CH3OH (3000 scans); (B) Adsorbed
on silica gel in CH3OH (10000 scans)
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C-13 NMR spectiroscopic study of amines
adsorbed on silica gel and octadecylsilyl-silica
in various solutions. Hiroshi Onzexi*, Masahiko
Takasucr, Noriyuki WaTanaBE and Eiji Nxr**
(*Technical Research Laboratry, Asahi Chemical In-
dustry Co., Ltd., 2-1, Samejima, Fuji-shi, Shizuoka;
**Department of Industrial Chemistry, Faculty of
Engineering, University of Tokyo, 7-3-1, Hongo,
Bunkyo-ku, Tokyo)

I3C-NMR measurements of ¢-butylamine and ben-
zylamine adsorbed on silica gel and octadecylsilyl
(ODS)-silica added in various solutions were carried
out. In the presence of silica gel, two well-resolved
peaks were observed ascribable to species dissolved
in solution and adsorbed on silica gel, respectively.
An increase in salt concentration in aqueous solutions,
however, provided no chemical shift difference be-
tween two states but only a narrowing of the 3C-NMR
signals. Solvent shifts of the methyl and quaternary
carbons were observed in the adsorption state of amines.
These solvent shifts correlate closely with the values
of the solvent strength for silica gel in the adsorption
chromatography. The 13C-NMR shifts of amines in
the adsorption state can be explained in terms of the
protonation or quasi-protonation of amines with the
silanol groups on the solid surface. Pretreatments of
silica gel caused some changes of relative intensities
between two signals but no changes in chemical shifts
of these carbon resonances. On the other hand, in
the solution containing ODS-silica the chemical shift
difference between free and adsorbed amines was not
observed. The above observations directly show that
the adsorption of amine molecules on solid surface
highly depends on the solubility of amines into solu-
tions containing solid silicas.

(Received Oct. 14, 1980)
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carbon-13 NMR spectra of amines adsorbed on silica;
adsorption of amines in solution; silica gel, ODS-
silica; protonation of amines with silanol groups;
solvent shifts, pH dependence of chemical shifts.
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