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Naphthalene-2,6-, -1,5- and -2,7-disulfonates (abbreviated as N26DS, N15DS and N27DS§, respectively, and collectively
abbreviated as NijD8) are intercalated individually in the interlayer region of Zn and Al layered double-hydroxides {Zn/Al-
LDH). The intercalated products are prepared by means of mixing one of the organic isomers and 500°C-calcined carbonate-
intercalated Zn/Al-LDH under weak alkaling conditicns. When N26DS or N15DS is used as an intercalated guest, two solid
phases with basal spacings, 15 A and 17 A, abbreviated as 15 A and 17 A phases, respectively, are observed in powder X-ray
diffraction (XRD) patterns. kn contrast, only the 17 A phase appears when N27DS is intercalated. The different basal spac-
ings result from alternative crientations of Ni#DS (if = 26 and 15) in the interlayer. The 15 A phase appears exclusively in XRD
patteras although the 17 A phase is produced together with a by-product. N§DS (if = 15 and 26} is more closely packed in
the interlayer of the latter phase. The solid state chemistry has been investigated by using UV-visible diffuse reflection (DR)
spectroscopy, differential thermal analysisthermogravimetry (DTA/TG) and X-ray photcelectron spectroscopy (XPS).
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Fig.1 XRD patiemns of N26DS-infercalated products: (a) the 15
A phase with diffraction lines at 28 = 5.740° (001),
11.58° (002), 17.44° (C03), 23.36° (004), 34.54° (006),
39.16° (103), 46.74° (008), 60.20° (110} and 61,50°
(112): (b) the 17 A phase with lines at 26= 5.18° (001),
10.50° (002), 15.72° (C03), 21.12° (004), 26.42° (003),
37.32° (007), 39.24° (104), 60.22° (110} and 61.66°
(112); lines with asterisks are those of the host Zn/Al-HT
without interlayer aromatic molecules.
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Fig.2 XRD pattemns of N15DS-intercalated products: (a) the 15
A phase with diffraction lines at 20 = 5.820° (001),
11.68° (002}, 17.58° (003), 23.48° (004}, 35.60° (006),
39.18° (103), 46.7C° (108), 60.26° (110) and 61.72°
{112); () the 17 A phase with tines at 20 = 5.24° (001),
10.54° (002), 15.80° (003), 21.18° {0043, 26.54° {005),
37.36° (007), 39.28° (104), 60.26° (110) and 61.62°
(112); lines with asterisks are the same as those in Fig.
1.
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Table 1l Summary of results and synthetic conditions of NifDS-intercalated products.

NiDS A*mm 1Y /am {N%I())Sm]" Zn: Al: NijD§* M/M’ notes
3
1.23 0.67 4:2:5 17A phase  this work
N26DS 1.266 Zn/Al "
1.06 0.56 4:2:1 15 A phase [5]
121 "0.56 4:2:1 17 A paase (5]
ZnfAl
1.04 0.39 4:2:1 15 A phase  this work
1.03 - - Mg/Al 15 A phase 4
N15DS 1.205 ¢ — P 4l
1.03 — - Zn/Al 15 A phase 9]
1.04 - — Zn/Cr 15 A phase (9]
1.08 - — Ca/Al 15 A phase [9]
N27DS 1208 1.17 0.26 4:2:1 Zn/Al 17 A phase [5]

“ Molecular size: twice the anionic radius of oxygen (.28 nm) plus the interaiomic distance between 1wo anion-
ic groups of an aromatic dianion whose geometry is oplimized in MQ calculation.

nm).

o

Interlayer distance: the interplanar spacing d(001) obtained in XRD patterns minus the thickness of a layer (0.48

Molar ratio of intercalating NifDS and CO,*~ based cn the chemical analysis of intercalated products with the com-

position of the layer [ZnAlyso(OH)sm] and with compositions of the interlayer are (CO,)os(N26D8)qs0,
(CO)u1e(N26D 8 ows, (CO)esslNISDS Y, {COs)s(N1SDS)owr for the 17 A phase and for tha 15 A phase of
N26DS-intercalated products and of the N15DS-intercalated products and (COs)s (NZ7DS)s; for the 17 A phase
of the N27DS-infercalated product; water and chloride are omitted.

B

Molar/atomic ratic in preparation.
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Fig.3 DR spectrum of the 17 A phase of N26DS/Zr/Al-LDH.
The relative reflectance (Rp) of the solid sample to that
of BaS0, is analyzed by using the Kubelka-Munk equa-
tion f(Ro)=(1 — Ry) 7/ (2Ry).

(1996)
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Fig. 4 A wide scan XPS§ spectrum of the N26DS-intercalated product with peak
assignment indicated by arrows. 1, Zn 3s; 2, Zn 3p and 3, Zn 3d.
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Fig. 5 DTA/TG analysis of the N27DS-intercalated product. Temperature values are also
included for major peaks which are indicated by arrows.
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Fig. 6 A plausible orientation of the interlayer N15DS between two layers of
Zw/Al-LDH in the 15 A phase; other anions and water molecules are

omitted.
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