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Knowledge of chemical processes is important in the de­
velopment of more environmentally friendly fuels because 
of the implementation of stricter constraints on energy utili­
zation by almost all nations . The main objective of Alterna­
tive Fuels is to comprehensively describe the science and 
technology of various process treatments for the clean use of 
coal and coal products, synthesis gas, alcohols, shale oil 
crude, biomass, and solid wastes. This ambitious objective is 
presented in eleven topical chapters that include current 
references to the state-of-the-art for each type of fuel pro­
cessing. Dr. Lee has successfully compiled a comprehensive 
collection of pertinent data and information that were scat­
tered throughout the literature. Alternative Fuels is necessar­
ily lengthy, but neat, clear, and consistent. It can well serve 
as a chemical engineering text and as a reference book for 
practicing engineers and researchers. 

Alternative Fuels, a book in the Applied Energy Technol­
ogy Series, has 485 pages, 172 one-line process diagrams, 
graphs, and sketches, and 96 tables of data. The index lists 
470 subject terms, excluding numerous sub-terms. All these 
features succinctly provide a wealth of informative data that 
is easily accessed by the reader. In addition, each chapter has 
a set of problems (useful for students), and a solution manual 
is available. It has 586 references, with 250 of them pub­
lished since 1990. References to relatively inactive clean­
coal technologies, such as oil shale, shale oil, and tar sands, 
are primarily taken from studies published prior to 1980. 

The first chapter presents a global overview of energy 
production, consumption, and reserves for coal, gas, and oil. 
Additional data are presented for electric power generation 

Wimer 1999 

9. Patton, M.Q., Qualitative Evaluation and Research Meth­
ods, 2nd ed., Sage, Newbury Park (1990) 

10. Ibid, pp. 187-189 
11. Goetz, J.P., and M.D. LeCompte, Ethnography and Qualita­

tive Design in Educational Research, Academic Press, San 
Diego, CA (1984) 

12. Gadamer, H.G., Philosophical Hermeneutics, University of 
California Press, Berkeley, CA (1976) 

13. Bodner, G.M., "Overcoming the Sports Mentality Approach 
to Program Evaluation: Action Research as a Metaphor for 
Curriculum Evaluation," paper presented at the National 
Association for Research in Science Teaching Meeting, At­
lanta, GA, April (1993) 0 

from renewable energy sources: biomass, geothermal, hy­
droelectric, solar, and wind. This chapter summarizes the 
global energy situation with 18 graphs and 13 tables. 

Chapter 2, in 60 pages, focuses on three major topics that 
could produce environmentally clean solid and liquid fuels 
from processed coal. First, the basic properties of coal are 
presented along with safety issues related to coal mining and 
environmental issues related to coal combustion. In the sec­
ond part, many developments in coal technology are de­
scribed for use as a means to clean fuel. The third part of 
Chapter 2 presents environmental issues and regulations, 
particularly related to coal mining. 

Chapter 3 deals with coal gasification, which includes a 
series of processes that convert coal containing C, H, and 0 
as well as impurities such as S and N into fuel and/or synthe­
sis gas. A total of 10 gasification processes are summarized 
in about 30 pages. Then the equations are presented for 
stoichiometry, thermodynamics, and reaction kinetics rela­
tive to coal gasification. 

Chapter 4 presents more than two dozen processes to 
develop alternative liquid fuels from coal by pyrolysis, di­
rect and indirect liquefaction, and several other known es­
tablished chemical-process techniques. This material does 
not include process economics. 

The next topic, Chapter 5, is the development of gas fuel s 
from coal. This material summarizes pertinent advances in 
the DOE (multibillion dollar) Clean Coal Technology Pro­
grams and an extensive discussion of Integrated Gasification 
Combined Cycle (IGCC) systems. The IGCC technology eco­
nomics are discussed. Advantages and disadvantages of com­
bined-cycle systems are delineated as potential sources of fuel . 

Chapters 6, 7, and 8 are presentations of more established 
technologies (coal slurry, oil shale, and tar sands) as poten­
tial sources of fuel. The coal slurry focuses on transportation 
and handleability, but no economics. Descriptions of oil 
shale and tar sand are focused around process diagrams and 
pertinent chemical reactions. 
---------------continued on page 83. 
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Neither the NRC report nor this paper uses any mea­
sures of the quality of graduate teaching. The lack of 
quantitative measures of teaching performance is a con­
tinuing, long-term problem. 

The very long time between the NRC reports (1982 to 
1995) is yet another problem. Waiting more than a decade 
for an assessment is slow, even by the standards of academia. 
Some form of continuing assessment, for example on a 
triennial basis, would be more useful. This would give more 
timely results and would also permit running averages of 
several years to average out fluctuations in the data. 

Concluding Remarks • With all of these difficulties, one 
can legitimately ask why bother with rankings at all? We 
believe that universities will be under ever-increasing pres­
sure to justify tuition rates and the cost of performing re­
search. Whether we like it or not, ranking of academic pro­
grams will continue and will likely increase. It is in the 
profession's interest to see that the rankings are based on 
rational, measurable criteria. But there is little reason to 
continue relying on surveys. Reputational rankings only con­
firm the obvious about the top few programs, permit declin­
ing programs to remain complacent, and fail to recognize 
increasing quality where it occurs. 

( Conclusions and Recommendations ) 

0 Alternative, measurable quality indices exist that correlate 
well with graduate program quality as it is normally under­
stood. 

0 The professional societies, the National Academy of Engi­
neering, and the National Science Foundation should take 
the lead in developing these quantitative measures of pro­
gram quality and appropriate data bases to support these 
measures. 

0 Special attention should be paid to developing methods for 
assessing the performance of students after they receive their 
graduate degrees; this shou ld include using information from 
employers of graduates. 

0 Methods of assessing the effectiveness of technology trans­
fer and impact on industry should be developed. 

0 Assessments should be made on a more frequent schedule, 
perhaps triennially. 
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BOOK REVIEW: Alternative Fuels 
Continued from page 39. 

The use of geothermal energy is presented in Chapter 9. 
This topical discussion notes that at depths of about six miles 
from the earth ' s surface, the temperature is greater than 
100°C. This equates to more energy storage than the total 
thermal energy in all the nuclear and fossil fuel resources­
only solar energy is comparable. Along with scientific and 
technological updates, the advantages and disadvantages of 
geothermal energy utilization are outlined; this alternative 
source of energy will potentially become a larger part of the 
world's energy consumption in the near future because geo­
thermal energy is both available and economical. In the 
United States, approximately 3 GW of electric power is 
produced in 20 power plants from geothermal reservoirs. 
Geothermal energy also has great potential as a practical 
provider of heat to local areas. 

The overall conversion routes of biomass are described in 
Chapter 10. They include thermal (combustion, gasification, 
liquefaction, and pyrolysis), anaerobic digestion, and fer­
mentation to liquid ethanol fuel. The descriptions in­
clude 15 process diagrams and several tables of data. A 
selected amount of cost data is provided for ethanol pro­
duction from lignocellulose. 

Chapter 11 presents a comprehensive overview of rela­
tively recent developments in the generation of energy from 
municipal solid wastes, including spent tires and polymeric 
materials. Processes include incineration, anaerobic diges­
tion and landfill gas recovery, pyrolysis, thermal cracking, 
and partial oxidation via supercritical fluids. 

In summary, Alternative Fuels superbly achieves its pur­
pose by bringing together a wealth of practical information 
required for a thorough understanding of those chemical 
process technologies urgently needed for the development 
of fuel s for future use. Dr. Lee is to be commended for his 
extraordinary efforts in synthesizing all these facts and sys­
tems in a clear and consistent manner. Possibly his next 
book could focus more on the use of biomass, geothermal, 
and solid waste resources-three areas that are undergoing 
rapid development. 0 
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