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Abstract: The catalytic activity of KF/MgO for the synthesis of didodecyl carbonate (DDC) by transesterification of dimethyl carbonate
(DMC) with dodecanol (DoOH) was studied. The effects of KF loading and calcination temperature were investigated. The catalysts were
characterized by X-ray diffraction, Fourier transform infrared spectroscopy, scanning electron microscopy, and N, adsorption-desorption. The
results indicated that new phases KoMgF4 and K,CO; were formed when KF/MgO was calcined in air at high temperature. K, MgF4 and
K,CO; were the main catalytic sites in this reaction. KF/MgO was an effective catalyst in this transesterification reaction and the optimized
KF loading and calcination temperature were 30% and 873 K, respectively. The optimized reaction conditions were as follows:
n(DoOH):n(DMC) = 4, catalyst amount 0.75%, reaction time 4 h. Under these conditions, the conversion of DMC and the yield of DDC
were 86.7% and 86.2%, respectively.
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Scheme 1. Transesterification of dimethyl carbonate (DMC) with dodecanol (DoOH).
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Fig.1. XRD patterns of 30%KF/MgO calcined at different temperatures.
(1) MgO; (2) 573 K; (3) 673 K; (4) 773 K;; (5) 873 K;; (6) 973 K.
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Fig. 2. XRD patterns of KF/MgO with different KF loadings calcined
at 873 K. (1) 0%; (2) 10%; (3) 20%; (4) 30%; (5) 40%.
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Fig. 3. FT-IR spectra of KF/MgO after being calcined at different
temperatures. (1) MgO; (2) 573 K; (3) 673 K; (4) 773 K; (5) 873 K; (6)
973 K.
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Fig. 4. FT-IR spectra of KF/MgO with different KF loadings calcined
at 873 K. (1) 0%; (2) 10%; (3) 15%; (4) 20%; (5) 25%; (6) 30%; (7)
35%; (8) 40%.
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Fig. 5. SEM images of KF/MgO calcined at different temperatures. (a) 573 K; (b) 873 K; (c) 973 K.
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Fig. 6. SEM images of KF/MgO with different KF loadings. (a) 10%; (b) 30%; (c) 40%.
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Fig. 7. Catalytic activity of KF/MgO catalysts calcined at different
temperatures for the transesterification of dimethyl carbonate (DMC)
with dodecanol to didodecyl carbonate (DDC). Reaction conditions:
KF loading 30%, catalyst 1.0%, n(DoOH)/n(DMC) =4, 4 h
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Table 1 Catalytic activity of KF/MgO catalysts with different KF
loadings

Catalyst KF loading Conversion of Yield of  Selectivity for
(%) DMC (%)  DDC (%) DDC (%)
KF 100 70.2 56.2 80.0
MgO 0 34.8 22.8 65.5
KF/MgO 10 87.8 63.1 71.9
KF/MgO 15 88.2 70.8 80.2
KF/MgO 20 89.2 76.0 85.1
KF/MgO 25 85.9 77.6 90.3
KF/MgO 30 84.2 80.0 95.0
KF/MgO 35 91.6 68.5 74.7
KF/MgO 40 94.2 69.1 73.3

Reaction conditions: n(DoOH)/n(DMC) = 4, catalyst 1.0%, catalyst
calcined at 873 K, 4 h.
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Table 2 Catalytic activity comparison of different catalysts

Conversion of  Yield of  Selectivity for

Catalyst

DMC (%) DDC (%) DDC (%)
K,CO;™ 59.4 55.3 93.0
K>COs/MgO 70.6 69.3 98.1
KF/MgO(calcined in air) 84.2 80.0 95.0
KF/MgO(calcined in Ny) 83.9 74.8 89.2
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Table 3 Effect of molar ratio of DoOH to DMC on the transesterifi-
cation of DMC with dodecanol

Conversion of  Yieldof  Selectivity for
n(DoOH):n(DMC)
DMC (%) DDC (%) DDC (%)
2 78.7 58.1 73.8
3 85.0 67.6 79.5
4 84.2 80.0 95.0
5 86.1 83.2 96.6

Reaction conditions: KF loading 30 %, catalyst 1.0%, 4 h.
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Fig. 8. Effect of catalyst amount on the transesterification of DMC with
dodecanol. Reaction conditions: KF loading 30%, n(DoOH)/ n(DMC)
=4.0,4h.
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Fig. 9. Effect of reaction time on the transesterification of DMC with
dodecanol. Reaction conditions: KF loading 30%, n(DoOH)/n(DMC)
= 4.0, catalyst amount 0.75%.
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