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Introduction and Objectives

This project tries to demonstrate the feasibility of a plant destined to the biosynthesis of D-mannitol, a glucid type polyalcohol with important applications in the pharmaceutical and food sector. Its global
production is 50,000 tones/year. The detailed project, located in the area of Tarragona (Spain), is a pioneer in the use of lactic acid bacteria to ferment molasses and produce mannitol. This represent an eco-
nomical, environmental and social sustainable process in the production, facing traditional chemical synthesis of this sugar. Its challenge, however, is the achievement of a high product purity maintaining
that economic profitability using a cheap source.

Process Flow Diagram and Cost Breakdown Profitability Analysis

The plant is located in Spain, so it would benefit from afford-
able prices to import beet molasses while allowing us to place
the plant in a country where economy is expected to experi-
ence a high growth. Economic data, setting the payback period
in less than 3 years, can ensure that the process will be able to
generate profits during the next 9 years of operation. Sensitivity

v_- analysis confirms a strong process.
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Environmental Analy

The environmental management plan is based on compli-
ance with the hierarchy of practices regarding waste manage-
ment established by the Directive 2008/98/EC of the European
Union:
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D-Mannitol Production Process Flow Diagram, created with SuperPro
Designer (R)

Raw Materisls Annual Cast Breakdown
1-Prevention
2-Minimization
3-Reuse
4-Treatment

The upstream part consists of the clarification and sterilization of the beet molasses used
as carbon source; and also it consists of the preparation of the media for the bioconver-
sion of fructose into mannitol and the culture growth to generate the inoculum.

Cells producing mannitol work in resting state and are immobilized on a membrane. Fooldvaste /MP - =Aqueous Waste P Emistons /P

D-mannitol higher and lower purities are 99.4% and 97.8%, respectively.

SOLID WASTE
MUPSTREAM  BBIOREACTION B DOWNSTHEAM The stream composition of the solids produced in the clarifica-
Downstream part comprises the crystallizations performed to separate the two kinds of tion of molasses makes the option chosen for its elimination is
D-mannitol; and, also, it consists of the part related to the purification of L-lactic acid by Cost Breakdown, by Section controlled direct discharge.
electrodialysis.
AQUEOQOUS WASTE

Liquid waste represent the majority of plant residues. They come
from different streams. Those streams represent >80% of total
waste. Given its high organic load, determined from the values
of COD and TOC - will be treated in a municipal treatment plant.

Social Analysis

Positive sides
- Low calorie food addive
- Sweetener for diabetics
- Leading excipient for
drugs

The sustainability of the plant in the social sphere is based on:
» Quality work respecting international standards

» Job creation respecting Spanish legislation GASEOUS WASTE
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