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Copper(II) Dicarboxylate Complexes

Mikako Inoue, Hitoshi Kawaji, Takeo Tojo, and Tooru Atake

(Received April 14, 2007; Accepted May 10, 2007)

Large amount of toluene and carbon tetrachloride can be absorbed into 1-dimensional
tunnels in copper(Il) trans-1,4-cyclohexanedicarboxylate Cus(OOC-CgHo-COO) under the saturated
vapor pressure at room temperature. The absorbed toluene and carbon tetrachloride can be desorbed
easily by evacuation above room temperature, and the absorption/desorption is completely reversible.
The absorption/desorption phenomena were studied for the empty, partly and fully toluene and
carbon tetrachloride absorbed samples by adiabatic calorimetry between 13 K and 300 K and by
powder X-ray diffractiometry with high-energy synchrotron radiation at SPring-8 of JASRI.
The first-order phase transition was observed in the empty sample. The partly toluene-absorbed
samples showed smaller heat capacity anomaly at higher temperatures than the empty sample.
On the other hand, the partly carbon tetrachloride-absorbed samples showed smaller heat capacity
anomaly at lower temperatures than the empty sample. The difference in the two cases was
discussed on the basis of structural and thermal data.

Keywords: copper(Il)-trans-1,4-cyclohexanedicarboxylate(Cu(OOC-CsH1o-COO)); heat capacity;
phase transition; absorption/desorption, crystal structure
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Fig.1 Possible applications of microporous materials.

Table 1 IUPAC classification of pores.

Pore type Pore size / nm
Macropore >50
Mesopore 2~50
Micropore <2
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Fig.2 Classes of porous structures based on spatial
dimensions.
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Fig.4 Measured molar heat capacity of Cuchd. O; stable
phases, @; supercooled high temperature phase.
A solid line denotes the normal base line.

(b)

Fig.5 Crystal structure of Cuchd at 100 K obtained
by x-ray diffractometry. (a) Perspective view

along ¢ axis, (b) View along a axis.
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Table 2 The unit cell parameters of empty, 100 % toluene-absorbed and 100 % carbon tetrachloride-absorbed Cuchd

(at 100 K and 300 K).

Samples al A bl A cl A al” B/ 7 Veen / A3
mpty (100 K) 11.00 9.98 4.70 99.01 106.32 103.16 472.28
Empty (300 K) 10.55 9.89 5.07 86.26 93.190 100.95 517.74
Toluene-absorbed (100 K) 10.98 9.97 4.69 99.65 104.65 103.16 468.23
Toluene-absorbed (300 K) 10.98 9.96 4.72 97.94 103.32 104.44 476.12
Carbon tetrachloride-absorbed (100 K) 10.62 9.87 5.08 87.30 91.09 99.79 524.17
Carbon tetrachloride-absorbed (300 K) 10.77 9.98 5.16 85.54 99.49 99.69 538.87
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Fig.6 Measured molar heat capacity of Cuchd and of
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toluene-absorbed samples. O; empty, A; 65 %
toluene, V; 21 % toluene, [J; 11 % toluene.
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Fig.7 Measured molar heat capacity of Cuchd and of

carbon tetrachloride-absorbed samples. O; empty,
[, 10 % carbon tetrachloride, 2A; 22 % carbon
tetrachloride, ¥; 31 % carbon tetrachloride.
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Fig.8 Low angle powder X-ray diffraction patterns of
Cuchd. (a) 100 % toluene-absorbed, (b) 20 %
toluene-absorbed, (c) empty.
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Fig.9 A model of toluene absorption in micropore of Cuchd. (a) 20 % toluene-absorbed, (b) 100 % toluene-

absorbed, (c) empty.
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Fig.10 Low angle powder x-ray diffraction patterns of
Cuchd. (a) 100 % carbon tetrachloride-absorbed,
(b) 10 % carbon tetrachloride-absorbed, (c) empty.
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Fig.11 A model of carbon tetrachloride in micropore of Cuchd. (a) 10 % carbon tetrachloride-absorbed, (b) 100 %

carbon tetrachloride-absorbed, (c¢) empty.
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