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1Traditional & New 7Traditional & New 7--ADCA routeADCA route

Fermentation Recovery

7-ADCA

Sugar PenG

PenG CephG

CephG

Chemistry Recovery

Chemistry Recovery

Enzymatic



2Benefits New ProcessBenefits New Process

0

10

20

30

40

50

60

70

80

90

100

Solv
en

ts
, n

um
ber

Solv
en

ts
, q

uan
tit

y

O
th

er
 c

hem
ic

al
s

Ele
ct

ric
ity

Ste
am

C
O

2 
fr

om
 e

ner
gy

C
O

2 
fr

om
 fe

rm
en

ta
tio

n
W

as
te

 w
at

er

Traditional New



377--ADCA plant DelftADCA plant Delft

Development 1996/1999

Construction 2000/2001

Start-up 2001

Market 2001



4BenefitsBenefits

• Fewer production steps

• Lower costs

• More pure end product

• Solvent free production process

• Energy saving

• Savings on greenhouse gases

• Less pollution



5Sustainability implementation examplesSustainability implementation examples

Opportunity-seeking

Risk-reduction  

Process  Product  

Product Stewardship

Process enzymes

Brewer’s Clarex

License to Operate

SHE 
requirements



6Sustainability implementation examplesSustainability implementation examples

Opportunity-seeking

Risk-reduction  

Process  Product  

Product Stewardship

Brewer’s  
Clarex

Weight reduction in

transport

(automotive, etc)

License to Operate

‘Clean 
Cow’

Expanded 
BioRefinery

Bio 
Polymers

7-ADCA
SLP-

Melamine

Vitamin 
B2

HPO+

Shortcut 6 
APA

Reach

SHE 
requirements

Improve
eco footprint

grey: active

blue: development



7Life Cycle Analysis of 7Life Cycle Analysis of 7--ADCAADCA
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V650 processing

Nutri-C

Waste water treatment

Steam 16 bar (GJ)

Electricity, low voltage, at grid/NL S

mineral mix

advalase immob

Polystyrene, general purpose, GPPS, at plant/RER S

potassium hydroxide 50%

Tap water, at user/RER S

Sodium chloride, powder, at plant/RER S

Adipic acid, at plant/RER S

sugar syrup (100%)

Ammonia, steam reforming, liquid, at plant/RER S

Sulphuric acid, liquid, at plant/RER U

Soya oil, at plant/RER S

Soda, powder, at plant/RER S

Phosphoric acid, industrial grade, 85% in H2O, at plant/RER S

Sodium hydroxide

7-ADCA

Sugar
Adip. 
Acid

Electr.



8Next stepsNext steps

• Industry is part of the solution

• Increase efficiency through

- integrated bio-refineries

- second-generation feedstock from whole plants

• Certification of agricultural raw materials


