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Table S1.  Gas and particle measurement instrumentation. 

Observables 
Instrument 

Make/Model  
Measurement 

Details Operating Principle and Purpose 
Carbon 
Monoxide (CO) 

ThermoFisher 48i 
CO Analyzer 

0.5 to 2 L min-1, 0-50 
ppm scale, 0.04 ppm 
LDLa, and 30 sec 
response time 

Gas filter correlation with infrared absorption 
detection.  Determines combustion efficiency 
and carbon balance.  Also used to calibrate 
OHext in Oxidation Flow Reactor (OFR) 

Carbon Dioxide 
(CO2) 

Licor LI-840A 
CO2/H2O Analyzer 

up to 1 L min-1, 0-
20,000 ppm scale, 1 
ppm LDL, and 1 sec 
response time 

Non-dispersive Infrared (NDIR) absorption 
detection.  Determines combustion efficiency 
and carbon balance.  

Nitric 
Oxide/Nitrogen 
Dioxide 
(NO/NO2) 

Thermo 42i 
NO/NO2 Analyzer  
 
Ecotech 9841B 
NO/NO2 Analyzer 

0.6 L min-1, 0.2 ppb 
LDL, and 40 sec 
response time 
 
0.64 L min-1, 0.25 
ppb LDL, and 25 sec 
response time 

Nitrogen compounds are converted to NO and 
detected by chemiluminescence.  An internal 
converter may cause partial nitric acid (HNO3) 
and peroxyacyl nitrates (PAN) losses in 
internal plumbing, but partial transmission may 
increase measured NO2 levels. Determines NO 
and NO2 concentrations up- and down-stream 
of OFR. 

Total Reactive 
Nitrogen (NOy) 

Teledyne T200U 
NOy Analyzer 

1.6-2.0 L min-1, 0.05 
ppb LDL, and 20 sec 
response time 

Nitrogen compounds are converted to NO and 
detected by chemiluminescence.  An external 
converter minimizes HNO3 and PAN losses in 
internal plumbing. 
Quantifies total nitrogenous gas concentrations 
including NO, NO2, N2O5, HNO3, HNO4, 
ClONO2, HONO, alkyl nitrates, and PAN. 
Determines nitrogen budget. 

Ammonia 
(NH3), nitrous 
oxide (N2O), 
methane (CH4), 
and C1‒C6 
carbon 
compounds 

Gasmet DX4015 
Fourier Transform 
Infrared 
Spectrometer 
(FTIR)  

2 L min-1, 0.2 to 2 
ppb LDL (depending 
on peak overlaps), 
and 120 sec response 
time 

The sampled gas mixture is illuminated with 
broad-band IR and IR-absorption interference 
patterns are measured with an interferometer, 
followed by computer processing with Fourier 
Transform algorithms.   
Quantifies organic and nitrogen-containing gas 
concentrations. Determines nitrogen budget. 

Suspended 
particulate 
matter < 2.5 µm 
(PM2.5)  

TSI DustTrak 
Model 8532 

3 L min-1, 1 µg m-3 
LDL, and 1 sec 
response time 

PM is measured by photometric light 
scattering.  Determines changes in particle 
loadings during combustion. 

aLDL=Lower Detection Limit 

bThe Carbon Compounds include hydrogen cyanide (HCN), formaldehyde (CH2O), methanol (CH3OH), formic acid 
(HCOOH), carbonyl sulfide (COS), ethylene (C2H4), ethane (C2H6), acetaldehyde (C2H4O), ethanol (C2H5OH), 
acetic acid (CH3COOH), propane (C3H8), acrolein (C3H4O), acetone (C3H6O), 3-butadiene (C4H6), benzene (C6H6), 
hexane (C6H14), phenol (C6H5OH), and chlorobenzene (C6H5Cl) acquired by Fourier Transfer Infrared Spectrometry.



   

S-2 

T
ab

le
 S

2.
 C

ar
bo

n 
co

nc
en

tr
at

io
ns

 f
ro

m
 m

ul
ti

pl
e 

an
al

ys
es

 to
 te

st
 h

om
og

en
ei

ty
 o

f 
fi

lte
r 

de
po

si
t c

on
ce

nt
ra

tio
ns

. 

S
am

pl
e 

H
om

og
en

ei
ty

 
T

es
t 

T
C

 
O

C
 

E
C

 
O

C
1 

O
C

2 
O

C
3 

O
C

4 
E

C
1 

E
C

2 
E

C
3 

O
P 

E
xp

er
im

en
t 1

 

R
1 

17
.0

2 
14

.9
5 

2.
07

 
2.

35
 

3.
8 

5.
47

 
1.

71
 

3 
0.

57
 

0.
12

 
1.

62
 

R
2 

16
.1

8 
14

.1
2 

2.
06

 
2.

1 
3.

73
 

5.
3 

1.
69

 
2.

7 
0.

58
 

0.
08

 
1.

3 

R
3 

15
.6

1 
13

.8
4 

1.
77

 
2.

08
 

3.
73

 
5.

15
 

1.
58

 
2.

46
 

0.
6 

0.
01

 
1.

3 

R
4 

17
.0

4 
14

.8
9 

2.
15

 
1.

97
 

3.
87

 
5.

68
 

1.
78

 
2.

86
 

0.
66

 
0.

22
 

1.
59

 

R
5 

15
.2

4 
13

.7
1 

1.
53

 
1.

94
 

3.
77

 
4.

85
 

1.
67

 
2.

39
 

0.
61

 
0.

01
 

1.
48

 
A

ve
ra

ge
 ±

 S
ta

nd
ar

d 
D

ev
ia

ti
on

 
16

.2
2 

± 
0.

81
 

14
.3

0 
± 

0.
58

  
1.

92
 ±

 0
.2

6 
2.

09
 ±

 0
.1

6 
 

3.
78

 ±
 0

.0
6 

 
5.

29
 ±

 0
.3

2 
 

1.
69

 ±
 0

.0
7 

 
2.

68
 ±

 0
.2

6 
 

0.
60

 ±
 0

.0
4 

 
0.

09
 ±

 0
.0

9 
 

1.
46

 ±
 0

.1
5 

 
C

V
 (

%
) 

4.
99

 
4.

06
 

13
.5

4 
7.

66
 

1.
59

 
6.

05
 

4.
14

 
9.

7 
6.

67
 

10
0 

10
.2

7 

E
xp

er
im

en
t 2

 

R
1 

16
.0

5 
14

.1
2 

1.
93

 
2.

17
 

3.
78

 
5.

29
 

1.
57

 
2.

65
 

0.
59

 
0 

1.
31

 
R

2 
16

.8
9 

14
.5

9 
2.

3 
1.

13
 

4.
16

 
5.

73
 

1.
85

 
3.

36
 

0.
61

 
0.

05
 

1.
72

 
R

3 
16

.4
7 

14
.5

1 
1.

96
 

1.
86

 
3.

9 
4.

88
 

1.
88

 
3.

26
 

0.
68

 
0.

01
 

1.
99

 
R

4 
15

.7
7 

13
.7

8 
1.

99
 

1.
91

 
3.

66
 

4.
83

 
1.

76
 

2.
92

 
0.

68
 

0.
01

 
1.

62
 

R
5 

14
.8

8 
13

.1
 

1.
78

 
1.

1 
4.

13
 

4.
68

 
1.

62
 

2.
79

 
0.

55
 

0.
01

 
1.

57
 

A
ve

ra
ge

 ±
 S

ta
nd

ar
d 

D
ev

ia
ti

on
 

16
.0

1 
± 

0.
76

 
14

.0
2 

± 
0.

61
 

1.
99

 ±
 0

.1
9 

1.
63

 ±
 0

.4
9 

 
3.

93
 ±

 0
.2

2 
 

5.
08

 ±
 0

.4
3 

1.
74

 ±
 0

.1
4 

3.
00

 ±
 0

.3
0 

0.
62

 ±
 0

.0
6 

0.
02

 ±
 0

.0
2 

1.
64

 ±
 0

.2
5 

 
C

V
 (

%
) 

4.
75

 
4.

35
 

9.
55

 
30

.0
6 

5.
6 

8.
46

 
8.

05
 

10
 

9.
68

 
10

0 
15

.2
4 

E
xp

er
im

en
t 3

 

R
1 

14
.6

2 
12

.7
8 

1.
84

 
1.

7 
3.

27
 

4.
53

 
1.

58
 

2.
7 

0.
7 

0.
14

 
1.

7 
R

2 
13

.7
9 

11
.8

2 
1.

97
 

1.
57

 
3.

15
 

4.
12

 
1.

46
 

2.
46

 
0.

78
 

0.
25

 
1.

52
 

R
3 

14
.5

4 
12

.4
5 

2.
09

 
1.

45
 

3.
55

 
4.

34
 

1.
61

 
2.

63
 

0.
78

 
0.

18
 

1.
5 

R
4 

14
.0

2 
12

.4
1 

1.
61

 
1.

61
 

3.
22

 
4.

31
 

1.
53

 
2.

53
 

0.
71

 
0.

11
 

1.
74

 
R

5 
13

.9
7 

12
.1

5 
1.

82
 

1.
65

 
3.

36
 

3.
94

 
1.

68
 

2.
56

 
0.

66
 

0.
12

 
1.

52
 

A
ve

ra
ge

 ±
 S

ta
nd

ar
d 

D
ev

ia
ti

on
 

14
.1

9 
± 

0.
37

  
12

.3
2 

± 
0.

36
 

1.
87

 ±
 0

.1
8 

 
1.

60
 ±

 0
.0

9 
 

3.
31

 ±
 0

.1
5 

 
4.

25
 ±

 0
.2

3 
1.

57
 ±

 0
.0

8 
2.

58
 ±

 0
.0

9 
 

0.
73

 ±
 0

.0
5 

 
0.

16
 ±

 0
.0

6 
1.

60
 ±

 0
.1

1 
 

C
V

 (
%

) 
2.

61
 

2.
92

 
9.

63
 

5.
63

 
4.

53
 

5.
41

 
5.

09
 

3.
49

 
6.

85
 

37
.5

 
6.

88
 

E
xp

er
im

en
t 4

 

R
1 

13
.3

7 
12

.0
7 

1.
3 

0.
59

 
1.

83
 

4.
6 

1.
53

 
3.

94
 

0.
73

 
0.

15
 

3.
52

 
R

2 
13

.3
6 

12
.1

9 
1.

17
 

0.
58

 
1.

8 
4.

47
 

1.
8 

3.
96

 
0.

62
 

0.
13

 
3.

54
 

R
3 

13
.4

 
12

 
1.

4 
0.

74
 

1.
84

 
4.

3 
1.

58
 

4.
06

 
0.

77
 

0.
11

 
3.

54
 

R
4 

12
.8

6 
11

.6
7 

1.
19

 
0.

67
 

1.
88

 
4.

14
 

1.
62

 
3.

76
 

0.
65

 
0.

14
 

3.
36

 
R

5 
13

.3
3 

11
.8

8 
1.

45
 

0.
7 

2.
05

 
4.

39
 

1.
65

 
3.

56
 

0.
66

 
0.

32
 

3.
09

 
A

ve
ra

ge
 ±

 S
ta

nd
ar

d 
D

ev
ia

ti
on

 
13

.2
6 

± 
0.

23
 

11
.9

6 
± 

0.
20

  
1.

30
 ±

 0
.1

2 
0.

66
 ±

 0
.0

7 
1.

88
 ±

 0
.1

0 
4.

38
 ±

 0
.1

7 
1.

64
 ±

 0
.1

0 
3.

86
 ±

 0
.2

0 
0.

69
 ±

 0
.0

6 
 

0.
17

 ±
 0

.0
9 

 
3.

41
 ±

 0
.1

9 
 

C
V

 (
%

) 
1.

73
 

1.
67

 
9.

23
 

10
.6

1 
5.

32
 

3.
88

 
12

.2
 

5.
18

 
8.

7 
52

.9
4 

5.
57

 

E
xp

er
im

en
t 5

 

R
1 

9.
86

 
8.

62
 

1.
24

 
0.

52
 

1.
37

 
3.

19
 

1.
5 

2.
53

 
0.

6 
0.

15
 

2.
04

 
R

2 
9.

08
 

7.
96

 
1.

12
 

0.
44

 
1.

44
 

2.
94

 
1.

29
 

2.
43

 
0.

48
 

0.
06

 
1.

85
 

R
3 

8.
7 

7.
97

 
0.

73
 

0.
43

 
1.

28
 

3.
16

 
1.

09
 

2.
35

 
0.

39
 

0 
2.

01
 

R
4 

9.
5 

8.
3 

1.
2 

0.
35

 
1.

38
 

3.
14

 
1.

33
 

2.
52

 
0.

55
 

0.
23

 
2.

1 
R

5 
9.

46
 

8.
51

 
0.

95
 

0.
41

 
1.

33
 

3.
29

 
1.

38
 

2.
49

 
0.

54
 

0.
02

 
2.

1 
A

ve
ra

ge
 ±

 S
ta

nd
ar

d 
D

ev
ia

ti
on

 
9.

32
 ±

 0
.4

4 
8.

27
 ±

 0
.3

0 
1.

05
 ±

 0
.2

1 
0.

43
 ±

 0
.0

6 
 

1.
36

 ±
 0

.0
6 

3.
14

 ±
 0

.1
3 

 
1.

32
 ±

 0
.1

5 
2.

46
 ±

 0
.0

7 
 

0.
51

 ±
 0

.0
8 

0.
09

 ±
 0

.1
0 

 
2.

02
 ±

 0
.1

0 
C

V
 (

%
) 

4.
72

 
3.

63
 

20
 

13
.9

5 
4.

41
 

4.
14

 
11

.3
6 

2.
85

 
15

.6
9 

11
1.

11
 

4.
95

 

  
 



   

S-3 

T
ab

le
 S

3.
 O

pe
ra

tio
na

l p
ar

am
et

er
s 

fo
r 

th
e 

40
 p

ea
t c

om
bu

st
io

n 
te

st
s 

P
ea

t T
yp

e 
P

ea
t I

D
 

V
ol

ta
ge

a  
(V

) 

A
gi

ng
 

T
im

e 
(d

ay
s)

 

R
ea

ct
or

 
R

el
at

iv
e 

H
um

id
it

y 
(%

) 
D

il
ut

io
n 

R
at

io
 

M
od

if
ie

d 
C

om
bu

st
io

n 
E

ff
ic

ie
nc

y 
(M

C
E

) 

P
ea

t D
ry

 
M

as
s 

be
fo

re
 

B
ur

n 
(g

) 

P
ea

t 
D

ry
 

M
as

s 
af

te
r 

B
ur

n 
(g

) 

S
am

pl
in

g 
D

ur
at

io
n 

(m
in

ut
es

) 

 F
re

sh
 

L
oa

di
ng

 
g

 p
er

 
fi

lt
er

 

A
ge

d 
L

oa
di

ng
 

g
 p

er
 

fi
lt

er
 

R
at

io
 

A
ge

d/
F

re
sh

 ±
 

S
td

 D
ev

 

F
re

sh
b  

P
M

2.
5 

M
as

s 
g

 
m

-3
 

A
ge

db  
P

M
2.

5 
M

as
s 
g

 
m

-3
 

O
di

nt
so

vo
, 

R
us

si
a 

P
E

A
T

03
0 

2 
2 

35
 

3.
13

 
0.

76
 

16
.0

 
1.

0 
44

 
36

1.
00

 
31

9.
00

 
0.

88
 ±

 0
.0

19
 

16
40

.9
1 

14
50

.0
0 

P
E

A
T

03
1 

2 
2 

35
 

3.
22

 
0.

81
 

15
.4

 
1.

0 
40

 
38

8.
00

 
30

4.
00

 
0.

78
 ±

 0
.0

17
 

19
40

.0
0 

15
20

.0
0 

P
E

A
T

03
2 

2 
2 

35
 

3.
22

 
0.

84
 

15
.1

 
1.

0 
39

 
41

5.
00

 
44

4.
00

 
1.

07
 ±

 0
.0

18
 

21
28

.2
1 

22
76

.9
2 

P
E

A
T

03
3 

3.
5 

7 
30

 
3.

33
 

0.
82

 
15

.1
 

0.
9 

45
 

36
1.

00
 

42
7.

00
 

1.
18

 ±
 0

.0
22

 
16

04
.4

4 
18

97
.7

8 
P

E
A

T
03

4 
3.

5 
7 

26
 

2.
94

 
0.

79
 

15
.7

 
0.

7 
41

 
46

4.
00

 
41

7.
00

 
0.

90
 ±

 0
.0

15
 

22
63

.4
1 

20
34

.1
5 

P
E

A
T

03
5 

3.
5 

7 
30

 
2.

95
 

0.
84

 
15

.2
 

0.
8 

40
 

31
9.

00
 

28
6.

00
 

0.
90

 ±
 0

.0
22

 
15

95
.0

0 
14

30
.0

0 

P
sk

ov
, 

S
ib

er
ia

 

P
E

A
T

02
3 

2 
2 

20
 

5.
03

 
0.

84
 

47
.1

 
1.

9 
67

 
55

8.
00

 
55

7.
00

 
1.

00
 ±

 0
.0

31
 

16
65

.6
7 

16
62

.6
9 

P
E

A
T

02
5 

2 
2 

55
 

4.
71

 
0.

85
 

25
.8

 
1.

0 
70

 
N

A
d  

25
7.

00
 

N
A

d  
N

A
d  

73
4.

29
 

P
E

A
T

02
6 

2 
2 

40
 

4.
68

 
0.

84
 

26
.5

 
1.

0 
61

 
30

2.
00

 
18

7.
00

 
0.

62
 ±

 0
.0

06
2 

99
0.

16
 

61
3.

11
 

P
E

A
T

02
7 

3.
5 

7 
40

 
4.

68
 

0.
87

 
25

.6
 

1.
0 

52
 

20
6.

00
 

14
2.

00
 

0.
69

 ±
 0

.0
31

 
79

2.
31

 
54

6.
15

 
P

E
A

T
02

8 
3.

5 
7 

50
 

4.
72

 
0.

83
 

25
.7

 
1.

1 
57

 
38

4.
00

 
41

1.
00

 
1.

07
 ±

 0
.0

19
 

13
47

.3
7 

14
42

.1
1 

P
E

A
T

02
9 

3.
5 

7 
35

 
4.

74
 

0.
85

 
26

.1
 

1.
1 

68
 

25
6.

00
 

30
4.

00
 

1.
19

 ±
 0

.0
32

 
75

2.
94

 
89

4.
12

 

N
or

th
er

n 
A

la
sk

a,
 U

S
A

 

P
E

A
T

01
3 

2 
2 

30
 

4.
78

 
0.

84
 

58
.2

 
13

.2
 

95
 

24
6.

00
 

N
A

d  
N

A
d  

51
7.

89
 

N
A

d  
P

E
A

T
01

4 
2 

2 
22

 
2.

88
 

0.
84

 
34

.0
 

5.
1 

45
 

47
6.

00
 

42
9.

00
 

0.
90

 ±
 0

.0
14

 
21

15
.5

6 
19

06
.6

7 
P

E
A

T
01

9 
2 

2 
30

 
2.

70
 

0.
82

 
42

.2
 

6.
8 

72
 

62
8.

00
 

65
9.

00
 

1.
05

 ±
 0

.0
12

 
17

44
.4

4 
18

30
.5

6 
P

E
A

T
02

0 
3.

5 
7 

30
 

2.
69

 
0.

85
 

39
.6

 
12

.2
 

52
 

43
7.

00
 

41
0.

00
 

0.
94

 ±
 0

.0
16

 
16

80
.7

7 
15

76
.9

2 
P

E
A

T
02

1c  
3.

5 
7 

28
 

2.
78

 
0.

87
 

40
.7

 
13

.4
 

48
 

36
6.

00
 

N
A

d  
N

A
d  

15
25

.0
0 

N
A

d  
P

E
A

T
02

2 
3.

5 
7 

22
 

2.
77

 
0.

87
 

38
.1

 
14

.4
 

48
 

18
7.

00
 

30
0.

00
 

1.
60

 ±
 0

.0
53

 
77

9.
17

 
12

50
.0

0 

P
ut

na
m

 
C

ou
nt

y 
L

ak
eb

ed
, 

F
lo

ri
da

, U
S

A
 

P
E

A
T

00
7c  

2 
2 

40
 

5.
02

 
0.

57
 

41
.7

 
2.

5 
84

 
N

A
d  

N
A

d  
N

A
d  

N
A

d  
N

A
d  

P
E

A
T

00
8 

2 
2 

25
 

5.
02

 
0.

65
 

40
.4

 
1.

8 
73

 
70

6.
00

 
66

8.
00

 
0.

95
 ±

 0
.0

10
 

19
34

.2
5 

18
30

.1
4 

P
E

A
T

00
9 

2 
2 

27
 

5.
27

 
0.

68
 

40
.3

 
2.

9 
68

 
44

0.
00

 
40

4.
00

 
0.

92
 ±

 0
.0

17
 

12
94

.1
2 

11
88

.2
4 

P
E

A
T

04
2e  

2 
2 

36
 

5.
04

 
0.

72
 

37
.5

 
1.

9 
65

 
38

2.
00

 
35

7.
00

 
0.

93
 ±

 0
.0

19
 

11
75

.3
8 

10
98

.4
6 

P
E

A
T

04
3e  

2 
2 

22
 

5.
01

 
0.

71
 

37
.0

 
1.

9 
68

 
38

1.
00

 
36

3.
00

 
0.

95
 ±

 0
.0

19
 

11
20

.5
9 

10
67

.6
5 

P
E

A
T

04
4e  

2 
2 

22
 

4.
98

 
0.

73
 

38
.3

 
2.

0 
69

 
35

6.
00

 
36

3.
00

 
1.

02
 ±

 0
.0

21
 

10
31

.8
8 

10
52

.1
7 

P
E

A
T

00
4c  

3.
5 

7 
40

 
4.

89
 

0.
63

 
39

.6
 

1.
9 

81
 

N
A

d  
59

4.
00

 
N

A
d  

N
A

d  
14

66
.6

7 
P

E
A

T
00

5 
3.

5 
7 

43
 

4.
89

 
0.

67
 

37
.5

 
2.

0 
88

 
71

3.
00

 
84

7.
00

 
1.

19
 ±

 0
.0

11
 

16
20

.4
5 

19
25

.0
0 

P
E

A
T

00
6 

3.
5 

7 
44

 
4.

90
 

0.
58

 
38

.3
 

2.
5 

91
 

64
8.

00
 

65
7.

00
 

1.
01

 ±
 0

.0
11

 
14

24
.1

8 
14

43
.9

6 

E
ve

rg
la

de
s 

N
at

io
na

l 
P

ar
k,

 F
lo

ri
da

, 
U

S
A

 

P
E

A
T

01
0 

2 
2 

25
 

5.
13

 
0.

91
 

41
.3

 
13

.9
 

11
1 

18
2.

00
 

34
0.

00
 

1.
87

 ±
 0

.0
62

 
32

7.
93

 
61

2.
61

 
P

E
A

T
01

1 
2 

2 
25

 
4.

10
 

0.
90

 
61

.2
 

21
.5

 
13

5 
54

5.
00

 
48

7.
00

 
0.

89
 ±

 0
.0

12
 

80
7.

41
 

72
1.

48
 

P
E

A
T

01
2 

2 
2 

17
 

4.
09

 
0.

95
 

66
.5

 
29

.1
 

11
9 

26
2.

00
 

24
7.

00
 

0.
94

 ±
 0

.0
27

 
44

0.
34

 
41

5.
13

 
P

E
A

T
01

5 
2 

2 
30

 
3.

97
 

0.
87

 
31

.8
 

11
.0

 
55

 
22

7.
00

 
22

3.
00

 
0.

98
 ±

 0
.0

32
 

82
5.

45
 

81
0.

91
 

P
E

A
T

01
6 

3.
5 

7 
33

 
4.

21
 

0.
90

 
64

.7
 

31
.1

 
85

 
23

2.
00

 
41

0.
00

 
1.

77
 ±

 0
.0

46
 

54
5.

88
 

96
4.

71
 

P
E

A
T

01
7 

3.
5 

7 
48

 
4.

03
 

0.
88

 
64

.2
 

16
.1

 
11

3 
49

6.
00

 
97

1.
00

 
1.

96
 ±

 0
.0

24
 

87
7.

88
 

17
18

.5
8 

P
E

A
T

01
8 

3.
5 

7 
40

 
4.

04
 

0.
89

 
61

.8
 

35
.2

 
57

 
22

5.
00

 
36

9.
00

 
1.

64
 ±

 0
.0

44
 

78
9.

47
 

12
94

.7
4 

B
or

ne
o,

 
M

al
ay

si
a 

P
E

A
T

03
6 

2 
2 

37
 

2.
97

 
0.

87
 

30
.3

 
9.

3 
66

 
40

6.
00

 
32

2.
00

 
0.

79
 ±

 0
.0

17
 

12
30

.3
0 

97
5.

76
 

P
E

A
T

03
7c  

2 
2 

42
 

2.
98

 
0.

82
 

29
.9

 
7.

0 
69

 
36

8.
00

 
N

A
d  

N
A

d  
10

66
.6

7 
N

A
d  

P
E

A
T

03
8 

2 
2 

43
 

3.
02

 
0.

83
 

30
.4

 
4.

2 
65

 
50

8.
00

 
45

9.
00

 
0.

90
 ±

 0
.0

14
 

15
63

.0
8 

14
12

.3
1 

P
E

A
T

03
9 

3.
5 

7 
42

 
3.

03
 

0.
82

 
29

.4
 

7.
6 

61
 

34
3.

00
 

40
6.

00
 

1.
18

 ±
 0

.0
24

 
11

24
.5

9 
13

31
.1

5 
P

E
A

T
04

0c  
3.

5 
7 

38
 

3.
00

 
0.

81
 

31
.0

 
4.

1 
66

 
45

8.
00

 
N

A
d  

N
A

d  
13

87
.8

8 
N

A
d  

P
E

A
T

04
1 

3.
5 

7 
38

 
3.

02
 

0.
81

 
31

.5
 

7.
0 

71
 

41
9.

00
 

45
9.

00
 

1.
10

 ±
 0

.0
19

 
11

80
.2

8 
12

92
.9

6 
a U

lt
ra

vi
ol

et
 la

m
p 

vo
lt

ag
es

 (
O

F
R

18
5 

m
od

e)
 w

er
e 

us
ed

 to
 s

im
ul

at
e 

2-
 a

nd
 7

-d
ay

s 
of

 a
tm

os
ph

er
ic

 a
gi

ng
 



   

S-4 

b B
as

ed
 o

n 
5 

L
 m

in
-1

 f
lo

w
 r

at
e 

c T
he

se
 u

np
ai

re
d 

sa
m

pl
es

 (
fr

es
h 

an
d 

ag
ed

, n
=

5)
 a

re
 n

ot
 in

cl
ud

ed
 in

 th
e 

av
er

ag
es

 b
y 

pe
at

 ty
pe

 
d D

at
a 

no
t a

va
il

ab
le

 
e S

am
pl

es
 a

re
 w

it
h 

60
 %

 f
ue

l m
oi

st
ur

e 
(n

=
3)

 a
nd

 a
re

 tr
ea

te
d 

se
pa

ra
te

ly
 f

ro
m

 o
th

er
s 

(2
5 

%
 f

ue
l m

oi
st

ur
e)

 

 



 

S-5 
 

Table S4. Summary of the individual and average emission factors (EFs) for CO2, CO, and CH4. 
a) 25 % Fuel Moisture             
    Emission Factors in g/kg 
Peat Type (# in the average) Sample ID EFCO₂ EFCO EFCH₄ EFCO/EFCO₂ EFCH₄/EFCO₂ 

Odintsovo, Russia  
(n=6) 

PEAT030 993.62 196.01 3.30 19.73% 0.33% 
PEAT031 1100.30 159.85 2.85 14.53% 0.26% 
PEAT032 1153.37 135.25 2.59 11.73% 0.22% 
PEAT033 1076.98 149.96 3.00 13.92% 0.28% 
PEAT034 1001.39 171.34 4.53 17.11% 0.45% 
PEAT035 1111.00 131.69 2.91 11.85% 0.26% 

Average ±  Standard Deviation   1072.78 ± 63.39 157.35 ± 24.08 3.20 ± 0.69 14.81% ± 3.12% 0.30% ± 0.08% 
Coefficient of Variation   5.91% 15.30% 21.69% 21.05% 27.19% 

Pskov, Siberia 
(n=6) 

PEAT023 1367.04 161.94 8.68 11.85% 0.64% 
PEAT025 1374.99 157.05 7.36 11.42% 0.54% 
PEAT026 1365.39 160.82 8.51 11.78% 0.62% 
PEAT027 1433.54 133.16 6.22 9.29% 0.43% 
PEAT028 1359.12 177.67 5.17 13.07% 0.38% 
PEAT029 1382.53 160.35 5.68 11.60% 0.41% 

Average ±  Standard Deviation   1380.43 ± 27.26 158.50 ± 14.37 6.94 ± 1.48 11.50% ± 1.23% 0.50% ± 0.11% 
Coefficient of Variation   1.97% 9.07% 21.30% 10.70% 22.00% 

Northern Alaska, USA 
(n=5) 

PEAT013 1397.08 166.67 6.94 11.93% 0.50% 
PEAT014 1399.49 167.20 6.52 11.95% 0.47% 
PEAT019 1346.83 184.70 5.69 13.71% 0.42% 
PEAT020 1400.35 151.74 4.89 10.84% 0.35% 
PEAT022 1454.59 133.71 4.39 9.19% 0.30% 

Average ±  Standard Deviation   1399.67 ± 38.13 160.80 ± 19.12 5.69 ± 1.07 11.52% ± 1.66% 0.41% ± 0.08% 
Coefficient of Variation   2.72% 11.89% 18.79% 14.42% 19.84% 

Putnam County Lakebed, Florida 
(n=4) 

PEAT008 1155.61 391.50 8.80 33.88% 0.76% 
PEAT009 1174.73 347.95 12.65 29.62% 1.08% 
PEAT005 1180.81 378.07 9.09 32.02% 0.77% 
PEAT006 994.43 457.82 11.14 46.04% 1.12% 

Average ±  Standard Deviation   1126.40 ± 88.63 393.84 ± 46.38 10.42 ± 1.81 35.39% ± 7.31% 0.93% ± 0.19% 
Coefficient of Variation   7.87% 11.78% 17.41% 20.66% 20.70% 

Everglades National Park, Florida 
(n=7) 

PEAT010 1321.03 84.37 7.20 6.39% 0.54% 
PEAT011 1354.47 91.28 6.48 6.74% 0.48% 
PEAT012 1420.83 51.86 6.47 3.65% 0.46% 
PEAT015 1189.24 116.38 9.75 9.79% 0.82% 
PEAT016 1227.45 91.33 7.93 7.44% 0.65% 
PEAT017 1239.04 108.11 9.19 8.73% 0.74% 
PEAT018 1294.26 104.19 6.52 8.05% 0.50% 

Average ±  Standard Deviation   1292.33 ± 80.50 92.50 ± 21.10 7.65 ± 1.36 7.25% ± 1.97% 0.60% ± 0.14% 
Coefficient of Variation   6.23% 22.81% 17.78% 27.14% 23.48% 

Borneo, Malaysia 
(n=4) 

PEAT036 1445.30 140.46 5.54 9.72% 0.38% 
PEAT038 1306.20 172.74 7.00 13.22% 0.54% 
PEAT039 1299.21 182.75 6.34 14.07% 0.49% 
PEAT041 1272.78 189.44 7.71 14.88% 0.61% 

Average ±  Standard Deviation   1330.87 ± 77.63 171.35 ± 21.70 6.65 ± 0.93 12.97% ± 2.27% 0.50% ± 0.09% 
Coefficient of Variation   5.83% 12.67% 13.93% 17.52% 18.56% 
              
All 25 % Peat Samples: 
(n=32) 
Average ±  Standard Deviation   1268.53 ± 139.30 175.23 ± 91.53 6.59 ± 2.42 14.37% ± 8.96% 0.52% ± 0.22% 
Coefficient of Variation   10.98% 12.67% 13.93% 62.34% 41.24% 
              
b) 60 % Fuel Moisture             
Putnam County Lakebed, Florida 
(60 % moisture content)  
(n=3) 

PEAT042 1243.18 315.32 9.26 25.36% 0.74% 
PEAT043 1249.54 324.04 9.40 25.93% 0.75% 
PEAT044 1293.49 304.93 8.89 23.57% 0.69% 

Average ±  Standard Deviation   1262.07 ± 27.40 314.76 ± 9.56 9.18 ± 0.26 24.96% ± 1.23% 0.73% ± 0.04% 
Coefficient of Variation   2.17% 3.04% 2.88% 4.93% 4.90% 
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Table S5. Summary of the individual and average emission factors (EFs) for NH3, HCN, NO, NO2, NOy, and N2O. 
a) 25 % Fuel Moisture                   
      Emission Factors in g/kg 
 Peat Type                                          
(# in the average) Sample ID EFNH₃ EFHCN EFNO EFNO₂ 

EFNOx             
(as NO2) 

EFNOy             

(as NO2) EF N₂O NOx/NOy 

Odintsovo, Russia  
(n=6) 

PEAT030 0.42 2.62 0.28 0.35 0.77 0.93 1.89 82.75% 
PEAT031 0.71 2.63 0.39 0.36 0.96 1.01 1.76 94.73% 
PEAT032 0.78 2.21 0.35 0.48 1.02 1.02 1.47 100.13% 
PEAT033 0.96 2.31 0.39 0.53 1.12 1.18 1.14 94.55% 
PEAT034 1.74 3.09 0.31 0.52 1.00 1.01 2.03 98.67% 
PEAT035 1.32 1.83 0.34 0.64 1.17 1.21 1.56 96.34% 

Average ±  Standard Deviation   0.99 ± 0.47 2.45 ± 0.43 0.34 ± 0.04 0.48 ± 0.11 1.01 ± 0.14 1.06 ± 0.11 1.64 ± 0.32 95% ± 6% 
Coefficient of Variation   47.79% 17.64% 12.85% 22.70% 13.74% 10.33% 19.55% 6.53% 

Pskov, Siberia 
(n=6) 

PEAT023 8.31 5.46 0.80 0.39 1.61 2.06 2.53 78.05% 
PEAT025 5.26 5.06 0.78 0.47 1.67 2.46 2.31 67.79% 
PEAT026 7.07 5.71 0.87 0.42 1.76 2.38 2.54 73.99% 
PEAT027 5.69 5.61 0.66 0.37 1.39 1.74 2.47 79.66% 
PEAT028 3.43 4.04 1.02 0.42 1.97 2.39 1.85 82.67% 
PEAT029 3.75 4.14 0.89 0.42 1.78 2.28 2.02 78.29% 

Average ±  Standard Deviation   5.58 ± 1.89 5.00 ± 0.74 0.84 ± 0.12 0.42 ± 0.03 1.70 ± 0.20 2.22 ± 0.27 2.29 ± 0.29 77% ± 5% 
Coefficient of Variation   33.76% 14.84% 14.32% 8.32% 11.59% 12.29% 12.75% 6.78% 

Northern Alaska, USA 
(n=5) 

PEAT013 3.32 2.40 0.78 0.18 1.37 2.14 1.65 64.17% 
PEAT014 2.35 2.03 0.38 0.38 0.96 1.20 1.70 79.93% 
PEAT019 2.20 2.23 0.46 0.34 1.05 1.27 1.53 82.37% 
PEAT020 4.14 2.32 1.27 0.54 2.49 2.87 1.30 86.81% 
PEAT022 3.83 2.65 1.33 0.43 2.47 2.99 1.66 82.45% 

Average ±  Standard Deviation   3.17 ± 0.87 2.33 ± 0.22 0.84 ± 0.44 0.37 ± 0.13 1.67 ± 0.76 2.10 ± 0.85 1.57 ± 0.16 79% ± 9% 
Coefficient of Variation   27.38% 9.64% 52.45% 35.73% 45.31% 40.49% 10.33% 11.03% 

Putnam County Lakebed, Florida 
(n=4) 

PEAT008 3.51 10.00 1.39 0.68 2.80 3.31 3.08 84.67% 
PEAT009 4.75 14.02 0.74 0.44 1.58 2.47 4.39 64.13% 
PEAT005 3.12 9.16 0.90 0.27 1.66 2.93 3.08 56.48% 
PEAT006 3.42 12.83 naa naa naa 2.92 3.74 naa  

Average ±  Standard Deviation   3.70 ± 0.72 11.50 ± 2.30 1.01 ± 0.33 0.35 ± 0.28 2.01 ± 0.68 2.91 ± 0.34 3.57 ± 0.63 68% ± 15% 
Coefficient of Variation   19.45% 19.98% 33.10% 81.38% 33.98% 11.85% 17.57% 21.31% 

Everglades National Park, Florida 
(n=7) 

PEAT010 8.91 3.66 2.14 0.99 4.27 4.88 1.51 87.50% 
PEAT011 11.88 3.65 1.97 1.08 4.10 4.21 1.13 97.58% 
PEAT012 10.79 3.53 1.14 0.74 2.48 2.56 1.19 96.73% 
PEAT015 16.14 6.57 1.83 0.72 3.52 4.00 1.99 88.07% 
PEAT016 17.84 7.36 1.76 0.89 3.58 6.25 1.43 57.23% 
PEAT017 15.17 6.27 1.85 0.72 3.55 4.15 1.44 85.56% 
PEAT018 13.30 4.80 1.80 0.64 3.40 4.24 1.51 80.26% 

Average ±  Standard Deviation   13.44 ± 3.15 5.12 ± 1.60 1.78 ± 0.31 0.83 ± 0.16 3.56 ± 0.58 4.33 ± 1.10 1.46 ± 0.28 85% ± 14% 
Coefficient of Variation   23.47% 31.25% 17.55% 19.73% 16.20% 25.48% 19.19% 16.02% 

Borneo, Malaysia 
(n=4) 

PEAT036 2.87 2.31 0.27 0.37 0.79 1.89 1.63 0.42 
PEAT038 3.82 2.67 0.21 0.28 0.60 0.61 1.82 0.98 
PEAT039 4.03 3.34 0.30 0.34 0.80 0.92 2.02 0.87 
PEAT041 3.91 3.03 0.28 0.40 0.82 0.87 2.04 0.95 

Average ±  Standard Deviation   3.66 ± 0.53 2.84 ± 0.44 0.26 ± 0.04 0.35 ± 0.05 0.75 ± 0.10 1.07 ± 0.56 1.88 ± 0.19 81% ± 26% 
Coefficient of Variation   14.61% 15.63% 14.78% 14.37% 13.62% 52.27% 10.23% 32.56% 
                    
All 25 % Peat Samples: 
(n=32) 
Average ±  Standard Deviation   5.59 ± 4.75 4.67 ± 3.08 0.90 ± 0.60 0.49 ± 0.23 1.89 ± 1.09 2.39 ± 1.36 1.98 ± 0.74 82% ± 14% 
Coefficient of Variation   85.10% 66.00% 66.39% 45.88% 57.52% 57.03% 37.38% 17.22% 
                    
b) 60 % Fuel Moisture                   
Putnam County Lakebed, Florida 
(60 % moisture content)  
(n=3) 

PEAT042 5.84 11.42 0.71 0.70 1.79 2.28 3.90 78.79% 
PEAT043 6.03 11.96 0.79 0.65 1.86 2.60 3.89 71.48% 
PEAT044 5.99 11.60 0.64 0.59 1.58 2.29 3.88 68.94% 

Average ±  Standard Deviation   5.96 ± 0.10 11.66 ± 0.28 0.71 ± 0.07 0.65 ± 0.05 1.74 ± 0.15 2.39 ± 0.19 3.89 ± 0.01 73% ± 5% 
Coefficient of Variation   1.68% 2.39% 10.23% 8.42% 8.55% 7.75% 0.21% 6.99% 

aData not available 
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Figure S1. Appearance of the eight peat samples from different regions tested in this study. 
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Figure S2. Peat combustion setup with 10‒30 g of peat (with 25 % or 60 % moisture content) loaded in an 
asbestos container, ignited by a propane torch for each combustion experiment. The induction heating 
plate is used as a supplemental heating source for the first 5‒10 minutes after the peat samples are added. 
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(a) NO 

 
(b) NO2 

 
(c) NOx (as NO2) 

 
 

Figure S3. Comparison of emission factors (EFs) for: (a) NO; (b) NO2; and (c) NOx (as NO2) downstream 
and upstream of the oxidation flow reactor (OFR) using a NOx analyzer with chemiluminescence 
detection. See Figure 2 for the sampling configuration. 
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Figure S4. Comparison of EFNOx and EFNOy. NOx and NOy measurements are expressed as equivalent NO2 
and were derived from the upstream NOx and NOy analyzers as specified in Table S1. 
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(a) (b) 

 

Figure S5. Comparison of: (a) fresh EFNH3
 by FTIR and citric-acid impregnated filter measurements; and 

(b) aged vs. fresh EFNH3
 by impregnated filter measurements. Fresh and aged measurements represent 

EFNH3
 upstream and downstream of the Oxidation Flow Reactor (OFR). Aged EFNH3

 includes both 2- and 

7-day aging. 
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(a) 

 
(b) 

 
(c) 

 
Figure S6. Comparison between aged and fresh emission factors (EFs) for: (a) PM2.5 mass; (b) organic 
carbon (OC); and (c) water-soluble organic carbon (WSOC). Aged EFs are acquired downstream of the 
oxidation flow reactor (OFR). The 2- and 7-days denotes the oxidative aging of 2 and 7 days. 


