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Abstract

With the development of green chemistry and renewable biomass energy, ionic liquids as a novel
green solvent were widely concerned by research teams since the nineteen nineties, because of its
excellent properties of chemical stability, low viscosity, and high conductivity. The preparation
methods and application areas of ionic liquids are verging to perfect and plentiful, especially in
the fields of catalytic reaction, functional materials preparation and electrochemistry. However,
some disadvantages such as large consumption, high cost, and hard to separate from products
were appeared. Recent years, plenty of scholars tried to immobilize ionic liquids on inorganic
porous materials or organic polymer materials by the method physical adsorption or chemical
grafting. In this way, the characteristics of ILs were transferred to the polyphase solid catalysts,
and it can be applied to the closed continuous reactions. In this review, the development of ionic
liquid immobilization techniques, the classification of solid carrier, and the preparation methods
of immobilization ionic liquid were summarized in detail.
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Figure 1. Common cations and anions in ionic liquids [4]
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Figure 2. Equation of ionic liquids impregnated into silica [14]
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Figure 3. lonic liquids supported on silica with bonding method [20]
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SETE B TR SO () AU B, 2RO BT S T (A TG M T ARGE B BB (PPh3) o 3 25 1
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Figure 4. lonic liquids supported on silica with sol-gel method [44]
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1- 2,33 FRFE IR = [0 (= 41 F RS 9 0 e B R 2R (EZT o) T3 T Ak Rk Bk b 120 L 5 KRR T IR B
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Figure 5. Surface oxygen groups of activated carbon [57]; (a) Carboxyl; (b) Carboxylic anhydrides; (c) Lacton; (d) Lactol,
Hydroxyl; (e)Hydroxyl; (f) Carbonyl; Quinone; (h) Ether
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Figure 6. Surface nitrogen groups of activated carbon [58]; (a) Lactame group; (b) Pyrrolic group; (c) Imide group; (d)
Amide group; (e) Pyridinic group
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Figure 7. The procedures for preparing IL/AC catalyst [59]
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Figure 8. The procedures for ionic liquids supported on activated carbon with grafting [60]
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Figure 9. lonic liquids supported on carbon quantum dots with hydrothermal treatment [64]
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Figure 10. lonic liquids supported on molecular sieve with bonding method [68]
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Figure 11. lonic liquids supported on molecular sieve with sol-gel method [68]
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Figure 13. lonic liquids supported on magnetic materials [80]
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