


























































































































































































































































































































































































































A N N E X E S 

A2.9 Efficiency of raw material use 

The efficiency of raw material use may be defined in terms of the conversion efficiency (ec) 
derived from Fn (or Fn + Eb) as a percent of F0 This is obviously of importance where little or no 
fuel is derived from outside the system (i.e. in a sugar cane distillery), or an ethanol plant in which 
wood is used both as a fuel and as the raw material for alcohol production. Such a system may 
show a high NER, but a low ec, which could in fact be considerably increased by input of an 
alternative energy source (for instance cheap hydro-electricity). 



A N N E X E S 

A P P E N D I X 3 . S U G G E S T E D F I E L D S FOR T H E B I O C O N V E R S I O N PART OF T H E B IS 

0. Descriptive 'memo' fields 

These would be text, selected from a help menu to supply basic information on conversion 
processes, types of reactors, calculations, equations, tables, etc. 

/ . Raw materials - composition, physical properties and cost 

1.1. Raw material group 

[Options: Hard wood, Softwood, bagasse, straw, manure, grain, powder, solution, etc] 

1.2. Description 

1.3. Source 

1.4. Latin name/variety . 

1.4. Availability 

a. Amount (t/a) 

b. Time (weeks from 1 to 52) 

c. Geographical 

d. Storage-form -weeks 

1.5. Density 

a. Bulk density kg/m3 

b. Energy density fresh basis .. GJ/tonne 

c. Energy density daf basis .... GJ/tonne 

1.6. Supplied as 

1.7. Price (at factory gate) 

1.8. Transport costs .. ecu/t/km 

1.9. Composition (Percent basis) 

Fresh (green) basis DAF 

a. Moisture 0 

b. Ash 0 

c. Oil 

d. Sucrose 

e. Other sugars 

f. Starch 

g. Inulin 

h. Hemicelullose 

i. Cellulose 
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j . Lignin 

k. Protein 

I. Other 

Note: in the compositional data for wood the field (h) represents the sum of pentoses obtained on 
hydrolysis (that is xylan+mannan+arabinan) rather than hemicellulose per se, since this factor will 
determine the fermentability by pentose using organisms. In the same way the field (i) represents 
the total glucose released on hydrolysis, rather than cellulose per se, since this represents the 
material which can be used by yeast. 

2.Raw material pre-treatments 

2.1. Feedstock description [cross reference to set 1] 

2.2. Process description 

2.3. Product description 

a. Form 

b. Density 

c. Stability 
d. Storage 

2.4. Energy cost of pre-treatment GJ/tonne 

2.5. Economic cost of pre-treatment ecu/tonne 

2.6. Services required 

a. water 

b. steam 

c. electricity 

2.7. Yield (% on dry matter input) 

3. Yields - conversion factors and equations (theory and practice) 

3.1. Process 

3.2. Inputs (raw materials) 

a 

b 

c 
d 
e 
f 

g 
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3.3. Outputs (products and by-products) 

a 

b 

c 

d 

e 

f 

g 

3.4. Equations and yields 

o. Cross reference to specific case history yes/no Reference number 

a. Word equation 

b. Chemical equation 

c. Mass balance (theoretical) 

d. Yields of required product (theoretical) 

Specific... kg/kg organism 

Volumetric. kg or m3 / reactor/day 

Product kg/kg feedstock 

e. Yields of major by-product (theoretical) 

Specific... kg/kg organism 

Volumetric. kg or m3 / reactor/day 

Product kg/kg feedstock 

4. Reactor/processor types and characteristics 

4.1. Process [cross reference to #2 or #3] 

a. Complete process 

b. Step in overall process 

c. Other steps [cross reference to ..../ / / ] 

d. Previous step 

e. Next step 

f. Process flow sheet summary/diagram in memo field 

4.2. Feedstock identity [cross reference to #1] 

4.3. Generic reactor type [batch, fed-batch, cascade, CSTR, UASB, etc], described in 
memo field 
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4.4. Constructor/user 

a. Plant name 

b. Locality 

c. Owner 

d. Constructor 

e. Funding 

f. Monitoring organisation 

4.5. Process catalyst [Acid/enzyme/organism - cross reference to #8] 

4.6. Process plant characteristics 

a. Feedstock input t/day 

b. Pre-treatment [refer to #3] 

c Main reactor size m3 

d. Product output kg/day or m3/day 

e. Operational temperature 

f. pH 

4.7. Services required 

a. water 

b. steam 

c. electricity 

4.8. Performance (general) 

a. Yields of required product (practical) 

Specific... kg/kg organism 

Volumetric. kg or m3 /m3 reactor/day 

Product kg/kg feedstock 

Value ecu/tonne or ecu/m3 

b. Yields of major by-product (practical) 

Specific... kg/kg organism 

Volumetric. kg or m3 /m3 reactor/day 

Product kg/kg feedstock 

Value ecu/tonne or ecu/m3 
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4.9. Performance (specific for anaerobic digestion) 

a. Retention time 

b. Loading rate (g/l/d) TS.. VS COD 

c. Reduction in (as%) TS.... VS(%)....COD(%) 

4.10. Net energy used 

4.11. Fuel type used 

5. Properties of products and by-products 

5.1. Primary product name 

5.2. Product properties [cross reference to memo field .. ] 

5.3. Product composition 

a. Physical form 

b. Weight concentration 

c. Volumetric concentration 

5.4. By-product (1) composition 

a. Physical form 

b. Weight concentration 

c. Volumetric concentration 

By-product (2) composition 

a. Physical form 

b. Weight concentration 

c. Volumetric concentration 

By-product (3) composition 

a. Physical form 

b. Weight concentration 

c. Volumetric concentration 
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6. Equipment costs 

6.1. Gross process costs 

a. Process [cross reference to 0] 

b. Total plant cost million ecu 

6.2. Partial process costs (targets) 

a. Sugar extraction ecu/tonne product 

b. Saccharification ecu/tonne product 

c. Ethanol fermentation ecu/litre 

d. Anaerobic digestion ecu/m3 

6.3. Specific equipment costs [low priority get from suppliers!] 

7. Product - value, energy balance, carbon dioxide saving 

7.1. Primary product 

Name 

Value.... ecu/tonne or ecu/m3 

7.2. By-products 

Name 

Value.... ecu/tonne or ecu/m3 

Name 

Value.... ecu/tonne or ecu/m3 

Name 

Value.... ecu/tonne or ecu/m3 

Name 

Value.... ecu/tonne or ecu/m3 

7.3. Conversion product 

Name 

Value ecu/ 

7.4. Energy ratio Value ... 

7.5. Carbon dioxide saving 

Value 
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8. Enzymes and microorganisms 

8.1. Process used in as catalyst [cross reference to #4] 

8.2. Identity/organisms 

Name 

Strain 

Source/supplier 

Key scientific references 

8.3. Identity/enzymes 

Name (scientific) 

Name (trade) 

Identification (enzyme nomenclature) 

Source/supplier 

Key scientific references 

Key patents 

9. Scientific references 

Main author 

Other authors 

Title 

Publication 

Type - Book.. Journal.. 

Address 1 

Address 2 

Address 3 

Address 4 

Postcode EC Region 

Country Code 

Other 
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