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摘要 基于离子液体对煤的高效解聚性能,对先锋褐煤(XL)、锡林郭勒褐煤(XLGL)和胜利褐煤(SL)在离子液体1-丁基-3-甲基咪

唑氯盐([Bmim]Cl)中的热溶性能进行了研究.同时,对XL在离子液体[Bmim]Cl中的热溶产物进行了分离,并对分离所得各组分进行

了分析表征来研究褐煤的结构信息.研究发现,在相同条件下离子液体[Bmim]Cl对不同褐煤的萃取性能显著不同,其顺序为

XL>SL>XLGL.先锋褐煤离子液体热溶物可分离为丙酮可溶物、吡啶可溶物和吡啶不溶物,其中,丙酮可溶物(AS)为15.9%、吡啶

可溶物(PS)为56.0%、吡啶不溶物(PI) 为28.1%.分析表明,丙酮可溶物中含有长链的脂肪化合物及部分三环、四环等芳香化合

物,吡啶可溶物和吡啶不溶物中大多以三环及五环芳香化合物的形式存在.
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Abstract： Based on the high efficient depolymerization performance of lignite in ionic liquids, thermal 

dissolution behaviors of 3 lignites Xianfeng (XL), Xilinggele (XLGL) and Shengli (SL) were investigated. And the 

thermally dissolved products from XL extracted by ionic liquid 1-butyl-3-methyl imidazole chloride ([Bmim]Cl) 

were separated and analyzed to explore the structure information of the lignite. It is found that the 

extraction yield of 3 lignites in ionic liquid [Bmim]Cl is significantly different under the same extraction 

conditions. The order of extraction yield is: XL > SL > XLGL. The thermally dissolved products of XL during 

extraction in [Bmim]Cl can be separated into acetone-soluble (15.9%), pyridine-soluble (56.0%), and 

pyridine-insoluble (28.1%), respectively. Acetone soluble (AS) mainly contains long chain fatty compounds, 

tricyclic aromatics and tetracyclic aromatic compounds. Pyridine soluble (PS) and pyridine insoluble (PI) 

mainly contain tricyclic aromatics and pentacyclic aromatics. 

Key words： lignite   ionic liquid   thermal dissolution   

收稿日期: 2013-05-29; 

基金资助:

国家自然科学基金(U1261208, 21176001, 20876001, 21076001, 20936007); 国家重点基础研究发展规划(973计划, 

2011CB201300); 安徽工业大学煤洁净转化及其催化技术创新团队项目. 

通讯作者: 雷智平     E-mail: zplei@ahut.edu.cn 

引用本文:   

雷智平,张素芳,张艳秋等. 褐煤在离子液体1-丁基-3-甲基咪唑氯盐中热溶及热溶产物的分离与分析[J]. 燃料化学学报, 2013, 41(07): 814-818. 

LEI Zhi-ping,ZHANG Su-fang,ZHANG Yan-qiu et al. Thermal extraction of lignite in ionic liquid and separation and characterization of its extracts[J]. J 

Fuel Chem Technol, 2013, 41(07): 814-818. 

链接本文:  



  

http://rlhxxb.sxicc.ac.cn/CN/     或     http://rlhxxb.sxicc.ac.cn/CN/Y2013/V41/I07/814

[1] KOYANO K, TAKANOHASHI T, SAITO I. Catalytic hydrogenation of hypercoal (ashless coal) and reusability of catalyst[J]. Energy Fuels, 
2009, 23(7): 3652-3657.  

[2] MIURA K, SHIMADA M, MAE K, SOCK H Y. Extraction of coal below 350 ℃ in flowing non-polar solvent[J]. Fuel, 2001, 80(11): 1573-1582. 
 

[3] WIJAYA N, ZHANG L. A critical review of coal demineralization and its implication on understanding the speciation of organically bound 
metals and submicrometer mineral grains in coal[J]. Energy Fuels, 2011, 25(1): 1-16.  

[4] PAINTER P, PULATI N, CETINER R , SOBKOWIAK M, MITCHELL G , MATHEWS J. Dissolution and dispersion of coal in ionic liquids[J]. Energy 
Fuels, 2010, 24(3): 1848-1853.  

[5] LEI Z, WU L, ZHANG Y, SHUI H, WANG Z, PAN C, LI H. Microwave-assisted extraction of xianfeng lignite in 1-butyl-3-methyl-imidazolium 
chloride[J]. Fuel, 2012, 95: 630-633.  

[6] LEI Z, WU L, ZHANG Y, SHUI H, WANG Z, REN S. Effect of noncovalent bonds on the successive sequential extraction of Xianfeng lignite
[J]. Fuel Process Technol, 2013, 111: 118-122.  

[7] LEI Z, ZHANG Y, WU L, SHUI H, WANG Z, REN S. The dissolution of lignite in ionic liquids[J]. RSC Adv, 2013, 3(7): 2385-2389.  

[8] MIURA K, MAE K, LI W, KUSAKAWA T, MOROZUMI F, KUMANO A. Estimation of hydrogen bond distribution in coal through the analysis of 

OH stretching bands in diffuse reflectance infrared spectrum measured by in-situ technique[J]. Energy Fuels, 2001, 15(3): 599- 610. 
 

[9] KISTER J, GUILIANO M, MILLE G, DOU H. Changes in the chemical structure of low rank coal after low temperature oxidation or 
demineralization by acid treatment: Analysis by FT-i.r. and u.v. fluorescence[J]. Fuel, 1988, 67(8): 1076-1082.  

[1] 雷智平, 张素芳, 伍练, 水恒福, 王知彩, 任世彪. 先锋褐煤在离子液体中温和加氢转化研究[J]. 燃料化学学报, 2013, 41(08): 922-927.

[2] 邓靖, 李文英, 李晓红, 喻长连, 冯杰, 郭小汾. 橄榄石基固体热载体影响褐煤热解产物分布的分析[J]. 燃料化学学报, 2013, 41(08): 937-942.

[3] 陈宗定, 公旭中, 王志, 王永刚, 张书, 许德平. KNO3
体系中离子液体辅助水煤浆电解脱硫[J]. 燃料化学学报, 2013, 41(08): 928-936.

[4]
傲云宝勒德, 张楹斗, 周晨亮, 李阳, 陈琛, 智科端, 宋银敏, 滕英跃, 何润霞, 刘全生. 蒙古国巴嘎诺尔(Baganuur)褐煤水蒸气气化制富氢合成气及其固

有矿物质的催化作用[J]. 燃料化学学报, 2013, 41(04): 414-421.

[5] 赵强, 李为民, 陈清林. Brønsted酸性离子液体催化合成聚甲醛二甲醚的研究[J]. 燃料化学学报, 2013, 41(04): 463-468.

[6] 王吉林, 王璐璐, 刘小静, 张晓娥. 吗啡啉碱性离子液体催化合成油酸甲酯[J]. 燃料化学学报, 2013, 41(01): 85-90.

[7] 吕仁庆, 林进, 曲占庆. 二苯并噻吩及其氧化物与离子液体相互作用的理论研究[J]. 燃料化学学报, 2012, 40(12): 1444-1453.

[8] 王梅, 张立麒, 刘浩, 张军营, 郑楚光. 咪唑类离子液体混合物吸收CO2
性能研究[J]. 燃料化学学报, 2012, 40(10): 1264-1268.

[9] 董鹏伟, 岳君容, 高士秋, 许光文. 热预处理影响褐煤热解行为研究[J]. 燃料化学学报, 2012, (08): 897-905.

[10] 王美君, 付春慧, 常丽萍, 谢克昌. 逐级酸处理对锡盟褐煤的结构及热解特性的影响[J]. 燃料化学学报, 2012, (08): 906-911.

[11] 张薇, 丁永萍, 宫敬, 宋溪明. 羧基功能化离子液体催化二苯并噻吩氧化脱硫[J]. 燃料化学学报, 2012, 40(05): 626-629.

[12] 王玉高, 魏贤勇, 李鹏, 宗志敏, 倪中海, 韩相恩. 霍林郭勒褐煤超临界乙醇解机理分析[J]. 燃料化学学报, 2012, 40(03): 263-266.

[13] 周飞, 牛胜利, 邹鹏, 韩奎华, 路春美, 李刚. 有机钙作用下褐煤SO2
、NO析出及燃烧特性[J]. 燃料化学学报, 2012, 40(02): 149-155.

[14] 范洪富, 马 军. 离子液体处理含油污水实验研究[J]. 燃料化学学报, 2011, 39(1): 33-36.

[15] 张 存, 王 峰, 潘小玉, 刘晓勤. 酸性离子液体萃取-氧化模拟油品脱硫研究[J]. 燃料化学学报, 2011, 39(09): 689-693.

版权所有 © 《燃料化学学报》编辑部 

本系统由北京玛格泰克科技发展有限公司设计开发  技术支持：support@magtech.com.cn 


