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Bromophenol blue (a) and rose Bengal B (b) in water (1) and in ND 0.048% solution (2).



Table 2 The coagulation points, CCC/mM, of the 0.19% ND hydrosol

Electrolyte CCC z of the anion CCCuac:CCC
NaCl 2.8 1 1.00
HCI 5.7 1 0.49
1/2CaCl, 2.4 1 1.2
NaBr 2.5 1 1.1
Glﬁ,HggN[GHg]gEf 1.6 1 1.75
NaClO, 1.8 1 1.6
K1 0.76 1 3.7
NaOH 0.27 1 10
CyH,-S0,Na 0.15 1 19
Ci2H250850:;Na 0.039 1 72
C14H20O50:Na 0.031 1 90
C,sH4,080,Na 0.041 1 68
Na.50, 0.17 2 16
K;Fe(CN) 0.014 3 200
K.,FE'[CN]F, 0.0048 4 583
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Fig. 10 The results of the peptization procedure: the 0.19% ND hydro-
sol, coagulated by NaCl (3.5 x 10~ M) and then diluted by water (1); the
initial hydrosol of the 0.19% ND (2); the same sol coagulated by NaOH
(4.0 x 107* M) and diluted by an even larger portion of water (3). The
samples (1) and (3) were shaken after dilution and left to remain 15 min
before being photographed; after several days the picture remains
unchanged.
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Fig. 11 The titration curve for 25% ND hydrosol with 0.00899 M NaOH
solution; inset: the second derivative differential curve.
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Fig. 12 The spectra of the indicator bromocresol purple at different
pH values in 0.024% ND: the spectrum of R*~ with small NaOH addition,
well below CCC (1); without HCl additions (2); with HCI additives, pH =
410 (3), 3.59 (4), and 3.04 (5).
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Table 3 The indices of the apparent ionization constants of the acid—base indicators, pKaPF, and the estimates of the interfacial electrical potential, ¥, in
0.024% ND sol

c(HCl) % 10°/M

10.00 5.0 3.6 2.00 1.00
Indicators pEaFP e (F/mvV)
Bromophenol blue [4.20] 2.35 (109) — — — —
Bromocresol green [4.90]" 3.38 (90) 3.37 (90) 3.34 (92) 3.27 (96) —
Bromocresol purple [6.40] 4.13 (134) — 3.81 (153) — 3.58 (167)
Sulfonefluorescein [6.76]" — 3.96 (166) 3.54 (190] 3.56 (189) 3.62 (186)
Average P/mV 111 128 145 142 176

925 °C. " In the brackets, the pK¥ values in water are given.



3amdexHicTh {-moTeHNiAaY arperaTiB gviaeperoay Biax pH
npH ¢ (CsoOHpg 1) = 0,013 r/ata I=0,003M

pH (-moteHman. MB pH (-moteHman. MB
2.3 —-13.7£1.2 HPOOOEHCEHHA
3.0 —11.6£1.2 8.69 —18.9+2.1
4.0 —12.9+0.8 9.07 —21.0£1.4
4.27 —12.5+1.9 9.5 —22.8+0.7
6.07 —12.4+1.8 9.62 —25.9+1.0
6.1 —13.6£0.8 9.91 -27.1£2.0
6.97 —15.5+1.6 10.05 —25.3+1.2
6.99 —15.9+1.0 10.1 —25.9+1.0
7.34 —15.1=1.0 11.0 —25.4+1.1
8.40 —16.4+1.8 11.3 -26.5+1.9
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Meutral Red cation, HR*

00 w0 a0 sk s el ek RH+:R+H+
¢(CsoOH(18.22)). T/1 P (. mM) pK3® (. Em)|  pKIPP 3a A4
0 6.6 (530) 6.8 (450) 6.7
0.0013 6.6£0.2 (530) 7.1 (450) 6.7x0.3
0.0033 6.87+0.04 (528) 7.36£0.12 (450) 7.1£0.3
0.013 7.6 (504) 7.87£0.17 (450) 7.820.1
0.025 7.7£0.08 (510) 7.98+0.11 (440) 7.93x0.07

¥ =59.16(6.7—7.9)=—71(mV)
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Figure 3. SERS spectra of 2-MBA in different solition pH with applied
potential = —0.4 V (versus Ag/AeCl).
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