YIJUN LIU, Ph.D. 

Shaw Energy & Chemicals Group

1430 Enclave Parkway

Houston, TX 77077
Office 281-368-3989; Cell 864-650-6627; yijun.liu@shawgrp.com
EDUCATION
Ph.D., Chemical Engineering                                                                                                              08/07              
Clemson University, Clemson, SC, USA                                                               
Dissertation: Biodiesel Forming Reactions Using Heterogeneous Catalysis
B.S., Chemical Engineering                                                                                                                 07/02              
Tsinghua University, Beijing, China                                                                      

SCIENTIFIC ABILITIES

Catalytic reactions: i) esterification, ii) transesterification, iii) hydrolysis, iv) olefin isomerization, v) hydrogenation, vi) halogenation, vii) dehydrohalogenation- aromatization
Preparation of heterogeneous catalysts: precipitation, impregnation of organic or inorganic medium, sol-gel, ion-exchange, calcination, organic functionality grafting

Characterization methods: BET and pore size, XRD, DTA, TGA, TPD, TPR, SEM, TEM, NMR, FTIR, DRIFT, XPS, acid-base titration
Kinetic studies: i) kinetic experimentation: liquid and gas phase, high and atmospheric pressures, batch and continuous, ii) reaction mechanism elucidation, iii) catalyst activation and deactivation diagnosis, iv) selectivity analysis, v) kinetic modeling 
Process development: i) process synthesis, ii) process modeling, iii) process intensification

Scientific publications: i) 8 peer reviewed journal articles (cited more than 300 times), ii) 1 book chapter, iii) 13 international conference presentations, iv) 1 patent pending

Active referee: i) Applied Catalysis, ii) Catalysis Communication, iii) Journal of Catalysis, iv) Industrial & Engineering Chemistry Research, v) ChemCatChem, vi) Catalysis Letters, vii) Reaction Kinetics and Catalysis Letters
PROFESSIONAL EXPERIENCE

Process Development Researcher                                                                                        01/09-present  

YES Group Leadership Program member

Shaw Group Inc., Energy & Chemical, Houston, TX  

· Project: LPG Upgrading Conversion for Shaw NGTG Process (Natural Gas to Gasoline). 

Responsibility: Project Lead

Accomplishments: Successfully developed a novel approach of upgrading LPG through NGTG type of conversion routes resulting in significant improvements in process economics of NGTG technology such as eliminating the dependence of the external proprietary technology, increasing product yield by 3%, and decreasing energy consumption by 18%. Shaw process technology report filed. 

· Project: Dry Hydrogen Halide Extraction using Anhydrous Organic Solvent for Shaw NGTG Process (Natural Gas to Gasoline). 

Responsibility: Project Lead

Accomplishments: Successfully developed an innovative process scheme to separate and recover acid gas from hydrocarbon products using non-corrosive anhydrous medium resulting in enormous business impact. Shaw process technology report filed with one patent application under preparation. 

Process Development Engineer                                                                                              11/07-12/08  

Koch Industry, INVISTA S.á.r.l., Houston, TX 
· Project: Multiple Projects for Front-end Development and Design of a Proprietary HMD-ACN Coproduction Process
Responsibility: Development Engineer

Accomplishments: Developed an azeotropic separation setup that increased feedstock (ADN) recovery by 5% and improved energy efficiency by 12% leading to huge finance gains (annual saving of $8MM). Identified up to 20% increase in catalyst throughput by suggesting an innovative approach for catalyst pretreatment. Significantly enhanced product (ACN) yield by 1.5% ($4 MM/yr) by redesigning a reactive refining process. Conducted process bottleneck analysis and economic evaluation which contributed significantly to the scope definition of a $300M project. 

Graduate Research Fellow                                                                                                     08/02-08/07  

Clemson University, Clemson, SC 
· Project: Heterogeneous acid/base catalyzed fatty acid esterification and triglyceride transesterification with alcohol

Responsibility: Researcher

Accomplishments: Thoroughly investigated the various behaviors of heterogeneous catalysts in biodiesel forming reactions such as esterification and transesterification by the means of systematic experiments and theoretical analysis. For the first time, experimentally demonstrated and thermodynamically conceptualize and quantify the effect of water on acid catalyzed esterification. Elucidated reaction mechanism and developed kinetic models to successfully predict reaction progresses. Designed innovative experimental approaches to investigate reaction mechanism and catalyst selectivity, deactivation and regeneration. Developed and communicated qualitative theory to interpret experimental observations. New discoveries were published in a number of peer reviewed research papers and presented in a number of national and internal research conferences. 

AWARDS AND HONORS

Clemson University Travel Grant for AIChE Annual Meeting, San Francisco, CA, 2006
Most Accessed Article Award, Industrial & Engineering Chemistry Research, 2005-2007

Most Cited Article Award, Industrial & Engineering Chemistry Research, 2005 and 2006

ACREC Research Scholarship, 2007

Top 25 Hottest Article, Journal of Catalysis, 2007

Top 25 Hottest Article, Applied Catalysis, 2007

Top 25 Hottest Article, Journal of Molecular Catalysis, 2006

Research Scholarship, U.S. Poultry & Egg Association, 2005-2006

Research Scholarship, United State Department of Agriculture, 2003-2005

Department Fellowship, 2002-2003
Changxing Huagong Scholarship, Tsinghua University, 2000
Scholarship for Excellent Academics, Tsinghua University, 1999
Freshman Scholarship, Tsinghua University, 1998             

JOURNAL REVIEWER

Applied Catalysis

Catalysis Communications

Catalysis Letter

ChemCatChem

Modern Applied Science

Reaction Kinetics and Catalysis Letters

Industrial & Engineering Chemistry Research

PROFESSIONAL MEMBERSHIPS 
Sigma Xi 
American Institute of Chemical Engineers

North American Catalysis Society

Southeastern Catalysis Society

Editorial Board Member of Modern Applied Science
PUBLICATIONS         

Lotero E., Liu Y., Suwannakarn K., Lopez D. E., Goodwin Jr J. G., and Bruce D. A., “Synthesis of Biodiesel Via Acid Catalysis” Industrial & Engineering Chemistry Research, 44, 5353-5363, 2005. 

Liu Y., Lotero E., and Goodwin Jr J. G. “Effect of Water on Sulfuric Acid Catalyzed Esterification.” Journal of Molecular  Catalysis A: Chemical, 245, 132-140, 2006.

Liu Y., Lotero E., and Goodwin Jr J. G. “A Comparison of the Esterification of Acetic acid with Methanol Using Heterogeneous vs. Homogeneous Acid Catalysis.” Journal of Catalysis, 242, 278-286, 2006.

Liu Y., Lotero E., and Goodwin Jr J. G. “Effect of Carbon Chain Length on Esterification of Carboxylic Acids with Methanol Using Acid Catalysis.” Journal of Catalysis, 243, 221-228, 2006.

Liu Y., Lotero E., Goodwin Jr J. G., and Lu C. “Transesterification of Triacetin Using Solid Brønsted Bases.” Journal of Catalysis, 246, 428-433, 2007.

Liu Y., Lotero E., Goodwin Jr J. G., and Mo X. “Transesterification of Poultry Lipids Using Mg-Al Hydrotalcite Derived Catalysts.” Applied Catalysis, 331, 138-148, 2007.

Mo X., Lotero E., Lu C., Liu Y., and Goodwin Jr J. G. “A Novel Sulfonated Carbon Composite Solid Acid Catalyst for Biodiesel Synthesis.” Catalysis Letters, 123, 1-6, 2008.

Mo X., Lopez D. E., Suwannakarn K., Liu Y., Lotero E., Goodwin Jr J. G. and Lu C.   “Activation and Deactivation Characteristics of Sulfonated Carbon Catalysts” Journal of Catalysis, 254, 332-338, 2008.
BOOK CHAPTERS

Lotero E., Goodwin Jr J. G., Bruce D. A., Suwannakarn K., Liu Y., and Lopez D. E. “The Catalysis of Biodiesel Synthesis.” Catalysis, vol. 19, ed. by J. Spivey, Royal Chemistry Society, London, Catalysis, 19, 41-83, 2006

PRESENTATIONS

Liu Y., Goodwin Jr J. G., and Lotero E. “Kinetic study for Methanolysis of Triacetin and Acetic Acid in the Presence of Sulfuric Acid.” Southeastern Catalysis Society Meeting, Asheville NC, September, 2004.

Liu Y., Lopez D. E., Lotero E., Goodwin Jr J. G., and Bruce D. A. “Study of Biodiesel Forming Reactions using Model Compounds and Acid Catalysis.” North American Catalysis Meeting, Philadelphia PA, May, 2005.
Liu Y., Lotero E., and Goodwin Jr J. G. “Esterification of Carboxylic Acids with Methanol Using Homogeneous and Heterogeneous Acid Catalysis.” Southeastern Catalysis Society Meeting, Asheville NC, September, 2005.

Lopez D. E., Suwannakarn K., Liu Y., Lotero E., Bruce D., and Goodwin Jr J. G., "Transesterification of Model Triglyceride Compounds on Tungstated Zirconia," Southeastern Catalysis Society Meeting, Asheville, NC, September, 2005. 
Lopez D. E., Suwannakarn K., Liu Y., Lotero E., Bruce D., and Goodwin Jr J. G., “Transesterification of Triacetin and Esterification of Acetic Acid on Tungstated Zirconia.” AIChE Annual Meeting, Cincinnati OH, October, 2005.

Liu Y., Lotero E., and Goodwin Jr J. G. “Deactivation of Acid Catalysts during Esterification.” USDA Second Annual Projects Meeting, Clemson SC, December, 2005.
Lopez D. E., Goodwin Jr J. G., Bruce D., Suwannakarn K., Liu Y., Lotero E., and “Heterogeneous-Catalyzed Biodiesel Synthesis,” 2006 Central Biofuels Conference & Expo, Panama City, Panama, March, 2006.

Liu Y.,  Lopez D. E., Suwannakarn K., Lotero E., Goodwin Jr J. G., “Heterogeneous Catalysis for Biodiesel Synthesis: Kinetics and Mechanisms,” Invited plenary lecture, Taiwan Catalysis Society Conference, Taipei, Taiwan, June, 2006.

Liu Y.,  Lotero E., Goodwin Jr J. G. “Transesterification of Triglycerides Using Brønsted Solid Bases.” Southeastern Catalysis Society, Fall Symposium, Asheville, NC, Sep, 2006

Liu Y., Lotero E., Goodwin Jr J. G., and Bruce D. A. “Transesterification of Poultry Lipids Using Mg-Al Hydrotalcite Derived Catalysts.” AICHE, San Francisco CA, November, 2006.

Lotero E., Liu Y., Goodwin Jr J. G., “Biodiesel Synthesis: Assessment of Current and Potential Technologies using Heterogeneous Catalysis.” 58th Southeast Regional Meeting of the American Chemical Society, August, GA, November, 2006 

Lotero E., Liu Y., Goodwin Jr J. G., “Triglyceride Transesterification using Solid Base Catalysts.” North American Catalysis Meeting, Houston, TX, June, 2007.

Lotero E., Liu Y., Goodwin Jr J. G.,  “Study of Mg-Al hydrotalcite derived catalysts for biodiesel synthesis from poultry fat.” American Chemical Society 234th National Meeting, Boston, MA, August, 2007.

