
 

 

 

 

 

 

 

 

Section  1  questions: LCA Background  

 

Annabelle Watts (UMN — Graduate Student; Hillmyer)  
In terms of the tools and resources you suggest, chemists often think 
about replacing one chemical for another. For that simplistic view, 

which tool would you recommend? How does that fit in with the entire 
LCA and is that too simplistic of a view to consider?  

 
Answer: There are several tools that have pre-established chemical life 
cycle inventory (LCI) data, where the included inventories represent the 
aggregate amount of input and output flows to produce the chemical (i.e. 
the cradle-to-gate lifecycle). Comparing the impacts 
from these available lci datasets allows an easy way to understand the 
relative impacts. However, in many cases, you many find that the 
chemicals you are interested in are not readily available in the 
databases, perhaps because one of the chemical is a newer one. In this 
case, a life cycle inventory would need to be established. 
Literature may be helpful in pulling together this type of information, as 
well as other tools such as Aspen Plus which is a chemical engineering 
program that helps determine the material flow rates and energy needs 
of newer chemical processes, which can then be turned into an LCI and 
the corresponding impacts can be found. This is not an easy process 
however, and does take time. This was the approach that we took for the 
BioPET study to estimate input/output flows for specific paraxylene 
chemical processing from isobutanol. 
The data we received were from commercial (industrial) scale design. 

(http://www.aspentech.com/products/engineering/aspen-plus  

 

 
 
 
 
 
 
 

http://www.aspentech.com/products/engineering/aspen-plus


Lauren Mitchell (UMN – Postdoctoral Researcher; Tolman)  
How long would it take to look at a LCA/environmental assessment of 
a chemical? 

 
Answer: It varies – anywhere from a couple days/weeks/months to a 
year or more.  For a polymer which serves similar functionality with 
some existing chemicals and can be produced from common raw 
materials/regular chemical reactions, the environmental profile might be 
easier to fetch in LCA software like GaBi. For a newly-
synthesized/designed chemical via novel processing, it might take 
several months of laboratory test and Aspen Plus modeling, and another 
couple months for the development of the LCI/LCA. It all depends on 
data availability. 
 
 
Marc Hillmyer  (UMN - CSP Director, Principal Investigator)   
When integrating LCA data, weighting factors are often used to come up 
with single metrics for a particular polymer or process. This has 
limitations. Do you have any advice on how best to deal with such 

single metrics and/or weighting factor analysis? 

Answer: While single metrics using weighting factors can help the 
decision making process by making it easier to address the trade-offs that 
likely exist across different impact categories, it also can obscure these 
trade-offs and can also cause some backlash if the decision 
makers don’t agree with the weighting factors used. To deal with these 
issues, it is often good practice to transparently provide all the 
information in steps, that is, to provide the unweighted results per impact 
category, the weighting factors used, and the weighted results, so that the 
weighted results can be changed with different weighting 

factors (agreed upon by the decision makers or experts). 

 

 

 

Section 2 questions: BioPET  Case  Study



  

Grant Fahnhorst (UMN – Graduate Student; Hoye) 
On energy input and output, with more energy coming from sunlight 
and renewables, do you take this into account when doing LCA even 

though it’s in early stages for biomass? 
 

Answer: We did not account for renewable energy other than those 
produced from residual biomass in the biorefinery for this specific study, 
the rest of the energy comes from fossil fuel sources. Expanding the 
system boundary to include external renewable resources will 
require additional data inputs on those systems. For solar energy, we 
would have to look through the production process of solar panels 
(input/output flows), calculate their energy efficiency, and investigate 
electricity grid powered by solar energy. Some of the information might 
not be available at all, and we would have to do additional literature 
review to find proxy. Also, the audience of this paper primarily want to 
figure out if the bottle production is greener or not compared to 
traditional plastic industry. We therefore conclude that that additional 
renewable power profile is not necessary here. 
Regarding the acutual enegy that the sunlight is providing, this is not 
accounted for in traditional LCA (although the carbon that is produced 
using the sunlights energy is accounted for as biogenic carbon, which 
means that it is part of the natural carbon cycle). There is a new approach 
in LCA, however, that is beginning to consider the total exergy as a metric 
which includes sunlight energy in the calculation- this is a new approach 
that we are not very familiar with. 


	Section  1  questions: LCA Background
	Annabelle Watts (UMN — Graduate Student; Hillmyer)
	Lauren Mitchell (UMN – Postdoctoral Researcher; Tolman)

	Section 2 questions: BioPET  Case  Study
	Grant Fahnhorst (UMN – Graduate Student; Hoye)


