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Table S1: Analytical Methods used in the inter-laboratory comparison

Group Parameter Method code used in Fig. S2 Method description Used by laboratories
C, H, N, S Elemental_An Dry combustion using an elemental analyzer 1, 2 (no S) , 4, 5A, 7A 

(no H,S), 10 (only C), 11 
(no S), 13 (no S), 16, 
17A, 18, 19, 20 (no 
H,S), 21 (no S), 24 (only 
C)

N N-Kjeldahl Wet digestion with H2SO4 and a catalyst 6
Calculation Calculation as difference to total mass 1, 4
Elemental_An Dry combustion using an elemental analyzer 11, 21
Ash 450 °C Calcination at 450 °C 24
Ash 500 °C Calcination at 500 °C 21
Ash 550 °C Calcination at 550 °C 4, 5A, 7A, 16, 22
Ash 600 °C Calcination at 600 °C 6
Ash 750 °C Calcination at 750 °C 2, 13
Ash 800 °C Calcination at 800 °C 11
Ash 815 °C Calcination at 815 °C 1
Ash 900 °C Calcination at 900 °C 15. 18
AAS, HNO3-H2O2_MW AAS-Measurement, digestion HNO3/H2O2 & MW 5 (no P, S)
ICP-MS, AR_MW ICP-MS-Measurement, digestion Aqua regia & MW 13
ICP-OES, AR_MW ICP-OES-Measurement, digestion Aqua regia & MW 8 (no S)
ICP-OES, Ash_HCl ICP-OES-Measurement, ash extract with HCl 11
ICP-OES, AshHNO3-H2O2 ICP-OES-Measurement, ash extract with HNO3/H2O2 21 (no P)
ICP-OES, HNO3_MW ICP-OES-Measurement, digestion HNO3 & MW 16
ICP-OES, HNO3-H2O2_MW ICP-OES-Measurement, digestion HNO3/H2O2 & MW 12 (no P, S)
ICP-OES/MS, LiBO2_Fu&HCl ICP-OES/MS-Measurement, LiBO2 fusion & HCl dissolution 4 (no Mn)
AAS, AR_MW AAS-Measurement, digestion Aqua regia & MW 24
AAS, AR-extract AAS-Measurement, extraction with Aqua regia 6
AAS, HNO3-H2O2_MW AAS-Measurement, digestion HNO3/H2O2 & MW 5
ICP-MS, AR_MW ICP-MS-Measurement, digestion Aqua regia & MW 13
ICP-MS, HNO3-H2O2_MW ICP-MS-Measurement, digestion HNO3/H2O2 & MW 12
ICP-MS, HNO3-H2O2-HF ICP-MS-Measurement, digestion HNO3/H2O2/HF & MW 4
ICP-OES, AR_MW ICP-OES-Measurement, digestion Aqua regia & MW 8
ICP-OES, Ash_HCl ICP-OES-Measurement, ash extract with HCl 11
ICP-OES, AshHNO3-H2O2 ICP-OES-Measurement, ash extract with HNO3/H2O2 21
ICP-OES, HNO3_MW ICP-OES-Measurement, digestion HNO3 & MW 16
GC-MS, Toluol_Extra GC-MS-Measurement, extraction with toluene 4, 11, 16
GC-MS & 3IS, Acetone-Cycl GC-MS-Measurement with 3 internel standards, 

extraction with acetone/cyclohexane 5A
GC-MS & 16IS, Acetone-Cycl GC-MS-Measurement with 16 internel standards, 

extraction with acetone/cyclohexane 5B
FLA, NAP, 

PHE
HPLC-FLD, Acetonitrile HPLC-FLD-Measurement, extraction with acetonitrile 19

CaCl2__2.5 Extraction with 0.5 M CaCl2 1:2.5 m/v 17B
CaCl2__5 Extraction with 0.01 M CaCl2 1:5 m/v 4, 11
CaCl2_10 Extraction with 0.01 M CaCl2 1:10 m/v 7C, 19 
H2O Extraction with H2O, ratio not given (ASTM D6851 - 02) 23
H2O__5 Extraction with H2O 1:5 m/v 19 
H2O_10 Extraction with H2O 1:10 m/v 2
H2O_20 Extraction with H2O 1:20 m/v 8
H2O__2.5 Extraction with H2O 1:2.5 m/v 6, 17A
H2O__5 Extraction with H2O 1:5 m/v 24
H2O__5vfm/v Extraction with H2O 1:5 v fresh material/v 7B
H2O_10 Extraction with H2O 1:10 m/v 5, 7A, 13
H2O_20 Extraction with H2O 1:20 m/v 18, 21
H2O_25 Extraction with H2O 1:25 m/v 16

EC H2O__7 Extraction with H2O 1:7 m/v 8
H2O_10 Extraction with H2O 1:10 m/v 4, 19
N2_BET N2 gas adsorption & BET model, multipoint calibration 1, 9, 11, 13, 17A, 19
N2_BET_1PCal N2 gas adsorption & BET model, single point calibration 4
CO2_BET CO2 gas adsorption & BET model, multipoint calibration 21

This compilation comprises all the methods used to analyze all the parameters in this inter-laboratory comparison. The parameter groups are the same as in Tab. 1. 
Parameters that were analyzed with same method are collated. The method codes are a combination of the measurement method and the sample preparation 
separated by a comma. They are used in the Box plots in Fig. 2 above the boxes to specify the methods used by the corresponding laboratory. Laboratories were free 
to use their own methods. Their number in Tab. S1 is the same as in the Box plots of Fig. S2.       MW = Microwave heating
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P, S_ICP-
OES
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:

BC1

EC

1203 ± 458 uS/cm

989 uS/cm

826 uS/cm

68,68%

31 uS/cm

2,62%

PROLab Plus

Laboratory

LA
B_

16

LA
B_

07
B

LA
B_

21

LA
B_

07
A

LA
B_

17
A

LA
B_

04

LA
B_

05
A

LA
B_

13

LA
B_

08

LA
B_

24

LA
B_

19

LA
B_

18

LA
B_

06

uS
/c

m

5000

4000

3000

2000

1000

0

Mea
n

Ref.
 va

lue

Limit of tolerance

Limit of tolerance   
   

H2
O

   
   

   
   

   
   

 H
2O

_5
_v

fm
/v

   
   

H2
O

   
   

   
  H

2O
_1

0

   
   

   
   

H2
O

_2
.5

   
   

   
  H

2O
_1

0

   
   

   
  H

2O
_1

0

   
   

   
  H

2O
_1

0

   
   

   
H2

O
_7

   
   

   
H2

O
_5

   
   

   
  H

2O
_1

0

   
   

   
  H

2O
_2

0

   
   

   
   

H2
O

_2
.5

10

Figure S1



Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:
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Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:
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Rel. reproducibility SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:

BC1

N

0,35 ± 0,12 % w/w

0,42 % w/w

0,21 % w/w

60,74%

0,02 % w/w

4,43%

PROLab Plus

Laboratory

LA
B_

06

LA
B_

21

LA
B_

05
A

LA
B_

01

LA
B_

13

LA
B_

07
A

LA
B_

11

LA
B_

16

LA
B_

02

LA
B_

04

LA
B_

19

LA
B_

17
A

LA
B_

18

%
 w

/w

1,1
1,0
0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1
0,0

Ref.
 va

lue

Mea
n

Limit of tolerance

Limit of tolerance

   
   

   
   

   
 N

-K
je

ld
ah

l

   
   

   
   

   
   

   
El

em
en

ta
l_

An

   
   

   
   

   
   

   
El

em
en

ta
l_

An

   
   

   
   

   
   

   
El

em
en

ta
l_

An

   
   

   
   

   
   

   
El

em
en

ta
l_

An

   
   

   
   

   
   

   
El

em
en

ta
l_

An

   
   

   
   

   
   

   
El

em
en

ta
l_

An

   
   

   
   

   
   

   
El

em
en

ta
l_

An

   
   

   
   

   
   

   
El

em
en

ta
l_

An

   
   

   
   

   
   

   
El

em
en

ta
l_

An

   
   

   
   

   
   

   
El

em
en

ta
l_

An

   
   

   
   

   
   

   
El

em
en

ta
l_

An

   
   

   
   

   
   

   
El

em
en

ta
l_

An

16

Figure S1
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:

BC1
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:

BC1

PAH_Chrysene

64,2 ± 62,8 ng/g

163,0 ng/g

70,4 ng/g

109,53%

6,0 ng/g

9,28%

PROLab Plus

Laboratory
LAB_05B LAB_05A LAB_11 LAB_16 LAB_04

ng
/g

300

250

200

150

100

50

0

Ref.
 va

lue

Mea
n

Limit of tolerance

Limit of tolerance

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 G
C-

M
S 

& 
16

IS
, A

ce
to

ne
-C

yc
l

   
   

   
   

   
   

   
   

   
   

   
   

   
  G

C-
M

S 
& 

3I
S,

 A
ce

to
ne

-C
yc

l

   
   

   
   

   
   

   
   

   
   

 G
C-

M
S,

 T
ol

uo
l_

Ex
tr

a

   
   

   
   

   
   

   
   

   
   

 G
C-

M
S,

 T
ol

uo
l_

Ex
tr

a

   
   

   
   

   
   

   
   

   
   

 G
C-

M
S,

 T
ol

uo
l_

Ex
tr

a

30

Figure S1



Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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PAH_Fluoranthene
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:

BC1
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:

BC1
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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PAH_Phenanthrene
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:
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Repeatability SD:

BC1

Specific_surface_area

316,0 ± 41,2 m2/g

58,3 m2/g

18,45%

0,4 m2/g

0,13%

PROLab Plus

Laboratory

LA
B_

04

LA
B_

19

LA
B_

21

LA
B_

01

LA
B_

17
A

LA
B_

09

LA
B_

11

LA
B_

13

m
2/

g

500

450

400

350

300

250

200

150

Mea
n

Limit of tolerance

Limit of tolerance

   
   

   
   

   
   

   
 N

2_
BE

T_
1P

Ca
l

   
   

   
  N

2_
BE

T

   
   

   
   

  C
O

2_
BE

T

   
   

   
  N

2_
BE

T

   
   

   
  N

2_
BE

T

   
   

   
  N

2_
BE

T

   
   

   
  N

2_
BE

T

   
   

   
  N

2_
BE

T

42

Figure S1



Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:
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Rel. reproducibility SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:

BC2

Mg

3234 ± 430 mg/kg

4530 mg/kg

614 mg/kg

18,99%

124 mg/kg

3,82%

PROLab Plus

Laboratory

LA
B_

21

LA
B_

16

LA
B_

13

LA
B_

08

LA
B_

11

LA
B_

12

LA
B_

05
A

LA
B_

04

m
g/

kg

5000

4500

4000

3500

3000

2500

2000

1500

1000

Ref.
 va

lue

Mea
n

Limit of tolerance

Limit of tolerance

   
   

   
   

   
   

   
   

   
   

   
   

  I
CP

-O
ES

, A
sh

HN
O

3-
H2

O
2

   
   

   
   

   
   

   
   

   
   

IC
P-

O
ES

, H
NO

3_
M

W

   
   

   
   

   
   

   
   

 IC
P-

M
S,

 A
R_

M
W

   
   

   
   

   
   

   
   

  I
CP

-O
ES

, A
R_

M
W

   
   

   
   

   
   

   
   

   
 IC

P-
O

ES
, A

sh
_H

Cl

   
   

   
   

   
   

   
   

   
   

   
   

   
IC

P-
O

ES
, H

NO
3-

H2
O

2_
M

W

   
   

   
   

   
   

   
   

   
   

   
   

F-
AA

S,
 H

NO
3-

H2
O

2_
M

W

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 IC
P-

O
ES

/M
S,

 L
iB

O
2_

Fu
&H

Cl

54

Figure S1



Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:

BC2

PAH_Benzo[b]fluoranthene

50,7 ± 22,0 ng/g

103,0 ng/g

25,1 ng/g

49,36%

5,9 ng/g

11,70%

PROLab Plus

Laboratory
LAB_05B LAB_05A LAB_11 LAB_04 LAB_16

ng
/g

140

120

100

80

60

40

20

0

Ref.
 va

lue

Mea
n

Limit of tolerance

Limit of tolerance

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 G
C-

M
S 

& 
16

IS
, A

ce
to

ne
-C

yc
l

   
   

   
   

   
   

   
   

   
   

   
   

   
  G

C-
M

S 
& 

3I
S,

 A
ce

to
ne

-C
yc

l

   
   

   
   

   
   

   
   

   
   

 G
C-

M
S,

 T
ol

uo
l_

Ex
tr

a

   
   

   
   

   
   

   
   

   
   

 G
C-

M
S,

 T
ol

uo
l_

Ex
tr

a

   
   

   
   

   
   

   
   

   
   

 G
C-

M
S,

 T
ol

uo
l_

Ex
tr

a

67

Figure S1



Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:

BC2
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:

BC3

Cd

3,415 ± 1,315 mg/kg

3,800 mg/kg

1,974 mg/kg

57,80%

0,109 mg/kg

3,20%

PROLab Plus

Laboratory

LA
B_

21

LA
B_

12

LA
B_

24

LA
B_

13

LA
B_

04

LA
B_

05
A

LA
B_

16

LA
B_

06

LA
B_

08

m
g/

kg

10

9

8

7

6

5

4

3

2

1

0

Ref.
 va

lue

Mea
n

Limit of tolerance

Limit of tolerance

   
   

   
   

   
   

   
   

   
   

IC
P-

O
ES

, H
NO

3_
M

W

   
   

   
   

   
   

   
   

   
   

   
   

   
IC

P-
O

ES
, H

NO
3-

H2
O

2_
M

W

   
   

   
   

   
   

  A
AS

, A
R_

M
W

   
   

   
   

   
   

   
   

 IC
P-

M
S,

 A
R_

M
W

   
   

   
   

   
   

   
   

   
   

   
   

IC
P-

M
S,

 H
NO

3-
H2

O
2-

HF

   
   

   
   

   
   

   
   

   
   

   
   

   
G

F-
AA

S,
 H

NO
3-

H2
O

2_
M

W

   
   

   
   

   
   

   
   

   
   

IC
P-

O
ES

, H
NO

3_
M

W

   
   

   
   

   
   

   
   

AA
S,

 A
R-

ex
tr

ac
t

   
   

   
   

   
   

   
   

  I
CP

-O
ES

, A
R_

M
W

87

Figure S1



Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Box plot of the laboratory results

Sample: Reproducibility SD:

Parameter:

Mean ± uncertainty:

Reference value:

Rel. reproducibility SD:

Rel. repeatability SD:

Repeatability SD:
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Kernel density plot
Sample:
Parameter: Ash
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Sample:
Parameter: C
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1
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Parameter: Cu
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Parameter: P
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1
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Parameter: PAH_Phenanthrene

BC1

ng/g
25002000150010005000-500-1000-1500

P
ro

ba
bi

lit
y 

de
ns

ity

N
um

ber of laboratories

5

4

3

2

1

0

Lo
w

er
 li

m
it 

of
 to

le
ra

nc
e

U
pp

er
 li

m
it 

of
 to

le
ra

nc
e

Reference value: 816,0 ng/g
Assigned value (Mean): 405,3 ± 458,1 ng/g

M
od

e 
1:

 3
72

,0
 n

g/
g 

(1
00

 %
)

156

Figure S2



Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Sample:
Parameter: PAH_Pyrene

BC1

ng/g
10008006004002000-200-400-600-800

P
ro

ba
bi

lit
y 

de
ns

ity

N
um

ber of laboratories

5

4

3

2

1

0
Lo

w
er

 li
m

it 
of

 to
le

ra
nc

e

U
pp

er
 li

m
it 

of
 to

le
ra

nc
e

Assigned value (Mean): 149,0 ± 193,4 ng/g
Reference value: 357,0 ng/g

M
od

e 
1:

 1
19

,8
 n

g/
g 

(1
00

 %
)

157

Figure S2
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Parameter: Pb
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Parameter: pH
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Parameter: S
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Parameter: Zn
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Parameter: Ash

BC2

% w /w
555045403530252015

P
ro

ba
bi

lit
y 

de
ns

ity

N
um

ber of laboratories

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Lo
w

er
 li

m
it 

of
 to

le
ra

nc
e

U
pp

er
 li

m
it 

of
 to

le
ra

nc
e

Assigned value (Mean): 34,78 ± 2,66 % w /w
Reference value: 40,20 % w /w

M
od

e 
1:

 3
4,

96
 %

 w
/w

 (1
00

 %
)

164

Figure S2



Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Sample:
Parameter: C

BC2

% w /w
6057,55552,55047,54542,54037,535

P
ro

ba
bi

lit
y 

de
ns

ity

N
um

ber of laboratories

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Lo
w

er
 li

m
it 

of
 to

le
ra

nc
e

U
pp

er
 li

m
it 

of
 to

le
ra

nc
e

Reference value: 50,50 % w /w
Assigned value (Mean): 51,08 ± 1,28 % w /w

M
od

e 
1:

 3
9,

62
 %

 w
/w

 (1
1 

%
)

M
od

e 
2:

 5
1,

38
 %

 w
/w

 (7
7 

%
)

M
od

e 
3:

 5
6,

18
 %

 w
/w

 (1
2 

%
)

165

Figure S2
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Parameter: Ca
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Parameter: Cd
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1
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Parameter: Cr
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1
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Parameter: Cu
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Parameter: EC
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1
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Parameter: Fe
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1
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Parameter: H
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1
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Parameter: K
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Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1
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Parameter: Mg
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Parameter: Mn
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Parameter: N
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Parameter: Na
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Parameter: Ni
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Parameter: PAH_Phenanthrene
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Parameter: Pb
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Parameter: pH

BC2

Value
111098765

P
ro

ba
bi

lit
y 

de
ns

ity

N
um

ber of laboratories

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Lo
w

er
 li

m
it 

of
 to

le
ra

nc
e

U
pp

er
 li

m
it 

of
 to

le
ra

nc
e

Reference value: 8,30 
Assigned value (Mean): 9,30 ± 0,19 

M
od

e 
1:

 5
,4

4 
 (2

 %
)

M
od

e 
2:

 8
,2

5 
 (1

6 
%

)

M
od

e 
3:

 9
,3

3 
 (8

0 
%

)

M
od

e 
4:

 1
0,

38
  (

2 
%

)

199

Figure S2



Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Sample:
Parameter: S
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Parameter: Zn
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Parameter: Ash
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Parameter: Mg
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Parameter: Na
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Parameter: Ni
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Parameter: P
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Parameter: PAH_Acenaphthene
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Sample:
Parameter: PAH_Anthracene
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Parameter: PAH_Benzo[a]anthracene
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Sample:
Parameter: PAH_Benzo[a]pyrene
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Sample:
Parameter: PAH_Benzo[b]fluoranthene

BC3

ng/g
6050403020100-10-20

P
ro

ba
bi

lit
y 

de
ns

ity

N
um

ber of laboratories

5

4

3

2

1

0

Lo
w

er
 li

m
it 

of
 to

le
ra

nc
e

U
pp

er
 li

m
it 

of
 to

le
ra

nc
e

Reference value: 21,0 ng/g
Assigned value (Mean): 15,2 ± 9,4 ng/g

M
od

e 
1:

 9
,8

 n
g/

g 
(7

0 
%

)

M
od

e 
2:

 4
9,

0 
ng

/g
 (3

0 
%

)

227

Figure S2



Inter-laboratory comparison biochar 2013 COST Action TD1107 WG 1

Sample:
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Sample:
Parameter: PAH_Benzo[ghi]perylene
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Parameter: PAH_Indeno[1,2,3-cd]pyrene
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