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Appendix A. Calibration of GC-MS detected compounds

The GC-MS was calibrated with a set of reference compounds typically found in pyrolysis liquids,
which were quantified directly. Chemical compounds for which the GC-MS was not calibrated
were quantified by using the response factors from calibrated compounds having structural similarity
or which belong to the same chemical group (Mohabeer et al., 2017).
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Table A.1: Classification of the quantified chemical compounds in the pyrolysis liquids according to their chemical group and indication of the applied response
factors used for quantification of the chemical compounds. RT: retention time (minutes).

Chemical group
Compounds in the chemical group
quantified with this response factor RT in minutes

Reference compound
for calibration

Resonse factor
of reference compound

Light oxygenates

Acetic acid 9.10
Acetic acid 0.41Butanoic acid 20.96

Propanoic acid 12.20
1-Hydroxy-2-propanone 10.24 1-Hydroxy-2-propanone 0.44

2-Furanmethanol 17.23 Furfural 0.61
4-Hydroxybutanoic acid 21.04 3-Methyl-1,2-cyclopentanedione 0.67

2-Cyclopenten-1-one derivates

2-Cyclopenten-1-one, 2-methyl-
20.8; 17.62; 24.25

3-Methyl-1,2-cyclopentanedione 0.67

2-Cyclopenten-1-one, 3-methyl-
2-Cyclopenten-1-one, 3-(1-methylethyl)-

2-Cyclopenten-1-one, 2,3-dimethyl- 21.21; 22.542-Cyclopenten-1-one, 3,4-dimethyl-
2-Cyclopenten-1-one, 2,3,4-trimethyl- 22.79

Phenol Phenol 23.41 Phenol 1.74

Alkyl phenols

Phenol, 4-ethyl-
27.08; 28.33; 28.39

Phenol 1.74

Phenol, 3-ethyl-
Phenol, 2-ethyl-

Phenol, 4-methyl-
24.83; 24.92; 25.86Phenol, 3-methyl-

Phenol, 2-methyl-
Phenol, 2,6-dimethyl-

27,21; 28,24; 29,06;Phenol, 2,5-dimethyl-
Phenol, 2,3-dimethyl-
Phenol,3,4-dimethyl-

Phenol, 2-ethyl-6-methyl-
29.15; 29.53Phenol, 2-ethyl-5-methyl

Phenol, 2-ethyl-4-metyl
Phenol, 2,4,6-trimethyl- 30.41

Phenol, 4-propyl- 30.67

Methoxy phenols 2-Methoxyphenol 24.00 2-Methoxyphenol 1.492,6-Dimethoxyphenol 32.20

Methoxyalkyl phenols

Phenol, 4-ethyl-2-methoxy- 29.29

2-Methoxy-4-methyl phenol 1.53

Phenol, 2-methoxy-4-propyl- 31.53
Phenol, 2,6-dimethoxy-4-(2-propenyl)- 30.26

2-Methoxy-4-vinylphenol 30.86

3



Phenol, 2-methoxy-4-methyl- 27.00
Phenol, 2-methoxy-4-(1-propenyl)-, (Z)- 34.23

Substituted benzenes
1,2,4-Trimethoxybenzene 34.51 2-Methoxyphenol 1.49

Benzenepropanenitrile 30.16 Phenol 1.74
Indole 32.42 Naphtalene 2.19

lipid derivatives

3-Nonen-2-ol, (E)- 25.38 Ethylene glycol 0.53Overlapping peaks, mostly Tridecanoic acid,
methyl ester; Methyl tetradecanoate 42-47

Tetradecane 30.85
Benzene 2.25Hexadecane 33.24

Pentadecane 35.52
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Appendix B. Composition of cocoa pods aqueous phase pyrolysis liquids

The composition of the aquous phase from pyroysis of raw coco pod husks is shown in Figure B.1.
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Figure B.1: Composition of the aqueous phase pyrolysis liquids in wt.% on liquid-basis, determined through GC-MS
analysis.
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Appendix C. Detailed composition of all organic phase pyrolysis liquids

The concentration of individual compounds present in all organic phase pyrolysis liquids is shown
in Figure C.2.
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Figure C.2: Individual compounds in pyrolysis liquids in wt.% on liquid-basis, determined through GC-MS analysis.
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Figure D.3: Scheme of the pyrolysis setup: (1) nitrogen tank; (2) thermocouples; (3) fixed-bed reactor vessel; (4)
knock-out vessel; (5) liquid collection vessel; (6) electrostatic precipitator (ESP); (7) glass condenser; (8) cotton wool
filter; (9) gas meter; (10) exhaust system and (11) µ-GC sample line.

Appendix D. Pyrolysis set-up
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