Accepted Manuscript E—

BIORESOURCE

Techno-economic and Monte Carlo Probabilistic Analysis of Microalgae Bio-
fuel Production System TECHNOLOGY

Liaw Y. Batan, Gregory D. Graff, Thomas H. Bradley

PII: S0960-8524(16)31064-1

DOI: http://dx.doi.org/10.1016/j.biortech.2016.07.085
Reference: BITE 16847

To appear in: Bioresource Technology

Received Date: 8 April 2016

Revised Date: 18 July 2016

Accepted Date: 19 July 2016

Please cite this article as: Batan, L.Y., Graff, G.D., Bradley, T.H., Techno-economic and Monte Carlo Probabilistic
Analysis of Microalgae Biofuel Production System, Bioresource Technology (2016), doi: http://dx.doi.org/10.1016/
j-biortech.2016.07.085

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.biortech.2016.07.085
http://dx.doi.org/10.1016/j.biortech.2016.07.085
http://dx.doi.org/10.1016/j.biortech.2016.07.085

-Techno-economic and Monte Carlo Probabilistic Analysis of Microalgae

Biofuel Production System

Liaw Y. Batan '*", Gregory D. Graff ** and Thomas H. Bradley '*
! Department of Mechanical Engineering > Department of Agricultural and Resource
Economics * Colorado State University, Fort Collins CO

*Corresponding author. Phone (970) 232-8006. Email: liaw.batan@hotmail.com

Abstract

This study focuses on the characterization of the technical and economic feasibility
of an enclosed photobioreactor microalgae system with annual production of 37.85 million
liters (10 million gallons) of biofuel. The analysis characterizes and breaks down the
capital investment and operating costs and the production cost of unit of algal diesel. The
economic modelling shows total cost of production of algal raw oil and diesel of $3.46 and
$3.69 per liter, respectively. Additionally, the effects of co-products’ credit and their
impact in the economic performance of algal-to-biofuel system are discussed. The Monte
Carlo methodology is used to address price and cost projections and to simulate scenarios
with probabilities of financial performance and profits of the analyzed model. Different
markets for allocation of co-products have shown significant shifts for economic viability
of algal biofuel system.
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