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Table 1S Relative peak areas of main products for biomass and hematite mixture in Py-GC/MS

iagrams

Retention time/min

Figure S1 The revolutions of pyrolysis products at different temperatures: TIS and the corresponding

Retention time/min

i Area
Species Number R_etentlt_)n Compound
time/min 350 °C 450 °C 500 °C 550 °C 600 °C 700 °C
1 1511 Carbon dioxide 9.53%x10° 2.42x107 2.89x107 3.33x107 2.00x10°  5.36x107
: CO. (13.53%) (32.7%) (31.83%) (37.17%) (35.82%) (52.19%)
) 2554 Acetic acid 2.16x107 5.49x10% 6.24x10% 5.05x10° 2.55x10°  2.25x10°
’ C2H40; (30.65%) (7.40%) (6.89%) (5.28%) (2.26%)  (2.19%)
2—ethy|hexy| ester-2- o _ 2 55x10° _ _ _
3 9.79 propenoic acid
C11H2002 — — (2.81%) — — —
2-oxo-butyric acid — 1.80x10° — — — —
4 15.165
Acids C4HeO3 — (2.43%) — — — —
4-ox0-pentanoic acid — — — 7.77x10°  1.32x10° —
5 17.395
CsHg0s — — — (0.81%)  (1.16%) —
6 20153 Hexadecanoic acid 2.50x10° 2.08x105 2.43x10° — 2.00x10° —
' CisHz0, (0.35%) (0.28%)  (0.27%) — (0.18%) —
oleic acid — — — — — 1.49x10°
7 21.265
CisH3402 — — — — — (1.45%)
2-methyl-heptane 5.25x10° — — — — _
Alkanes 8 12.66
CioH2 (0.74%) — — — — —
9 1855 1,3-cyclopentadiene — — 1.06x10° — 2.80x10%  1.15x10°
) ' CsHs — — (1.17%) — (2.48%)  (1.11%)
Olefines
1-nonene — — — — — 7.65x10°
10 14.555
CoHis — — — — — (0.73%)
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i Area
Species Number R_etenthn Compounds
time/min 350 °C 450 °C 500 °C 550 °C 600 °C 700 °C
1 512 2,3-butanedione — 1.80x10° 1.93x10° 2.59x10° 1.77x10®  1.32x108
' CeHsO2 — (.42%) (212%) (2.72%)  (1.56%)  (1.29%)
2,3-pentanedione — 2.86x10° 4.09x10° — 2.05x10° —
12 2.995
CsHs02 — (0.39%)  (0.45%) — (1.81%) —
13 4745 1-hydroxy-2-propanone 4,23x10° 3.20x10% 2.47x10% 3.66x10° 3.47x10°  7.13x10°
) C3Hs0> (6.01%) (4.32%) (2.72%) (5.28%) (3.06%)  (0.69%)
1 917 2-methyl-cyclopentanone 3.16x10° 2.53x10° — — — —
’ CeH100 (4.49%) (3.42%) — — — —
Ketones corylone 1.00x10* 1.87x10° — — — —
15 11.46
CsHsO2 (0.01%) (2.52%) — — — —
3—methy|ycy_c|opentane— o _ o 1.81x10° _ _
16 11,515 1,2-dione
CeHsO2 — — — (1.99%) — —
2-pentanone — 6.42x10% 6.15%x10° — — —
17 14.545
CsH10 — (8.66%)  (6.78%) — — —
. 3,5 9.80%10° 1.27x10%  2.17x10° — — —
18 17.43 dimethoxyacetophenone
C1oH1203 (1.39%) (1.71%  (2.39%) — — —
4-penten-2-ol — — — — 4.64x10° —
19 2.37
CsH100 — — — — (0.41%) —
1,3-propanediol — — 8.17x10* — — —
20 474
C3HsO2 — — (0.09%) — — —
Z-10-tetradecen-1-ol — — — — — 4.99x10°
21 14.725
Ci6H3002 — — — — — (4.86%)
2-ethyl-2-
(hydroxymethyl)-1,3- — — 2.69x10° — — —
22 15135 propanediol
CeH1403 — — (2.97%) — — —
5-ethyl-2-heptanol 1.07x10° — — —
Alcohols 23 15.98 y p
CoH200 (1.51%) — — —
1,4-anhydro-d-mannitol — — — 3.85x10° - —
24 16.11
CeH1205 — — — (0.40%) - —
2,5-dimethoxybenzyl 5 5
’s 16.435 alcohol — 1.56x10° 2.80x10 — — —
CsH1203 — 0.21%)  (0.31%) — — —
1-O-nonyl-glucitol — — — — — 1.69x10°
26 16.445
Ci5H3206 — — — — — (1.64%)
Methoxyeugenol — 2.95x105  2.45x10° — — —
27 17.65
CuH1403 — (0.40%)  (0.27%) — — —
- 183 Methylglyoxal 3.88x10° 4.38x10° 4.22x10° 6.80x10° 9.86x10°  7.61x10°
' C3H40; (5.51%) (5.91%) (4.65%) (7.12%) (8.71%)  (7.41%)
2-methyl-propanal — — — — — 6.75x10°
29 191 yi-prop
CaHsO — — — — — (0.66%)
Furfural 8.48x10° — 1.05x10° — — —
30 6.325
CsHa0; (1.20%) — (1.15%) — — —
Aldehydes i s Pentanal 196x10°  117x10°  —  196x10°  — —
’ CsH100 (2.79%) (1.58%) — (0.41%) — —
Heptanal — 3.66x10° — 3.30x10° 1.48x10°  1.32x10°
32 13.725
CrH10 — (0.49%) — (3.46%)  (1.30%)  (1.29%)
4-methyl-2,5- 5 5
33 17.705  dimethoxybenzaldehyde - - - 161x10°  1.72x10 -
CuH1403 — — — (1.69%)  (1.52%) —
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i Area
Species Number R_etenthn Compounds
time/min 350 °C 450 °C 500 °C 550°C 600 °C 700 °C
Mequinol 2.18x10° 3.41x10° — — — —
34 12.32
C7Hs02 (0.31%) (0.46%) — — — —
2-methoxy-phenol — — 4.27x10° — — —
35 12.365
C7HsO2 — — (0.47%) — — —
3-ethyl-phenol — — 7.63x10° — — —
36 13.81
CsH100 — — (0.84%) — — —
4-ethyl-phenol — — — — 8.72x10° —
37 14.10
CgH100 — — — — (0.77%) —
%8 151 2-methoxy-4-vinylphenol 3.44x10° 2.21x10% 2.64x10% 7.26x10° 8.43x10° —
Phenols ’ CoH1002 (4.88%) (2.98%) (2.91%) (7.59%)  (7.45%) —
%9 155905 2,6-dimethoxy-phenol 8.42x10° 8.77x10° 1.22x10° 2.45x10° 9.94x10° —
' CsH1003 (1.19%) (1.18%)  (1.34%) (2.57%)  (0.88%) —
2-methoxy-4-propenyl- . 179x105  2.11x10° o o o
40 16.54 phenol
C10H1202 — (0.23%)  (0.23%) — — —
2,6-dimethoxy-4-(2- o _ o 3.79x105  4.04x10° _
41 17.695 propenyl)-phenol
CuH1403 — — — (0.40%)  (0.36%) —
2,6-dimethoxy-4-(1E)-1- 5 5 5 6 5
" 16.49 propen-1-yl-phenol 5.66x10 5.94x10° 8.30x10° 1.69x10° 6.00x10 —
CuH1403 (0.80%) (0.80%)  (0.92%) (L77%)  (0.53%) —
L436Diannydio-o-d- 5790905 673x10° 6.29x10°  —  7.32x10°  —
43 14.17 glucopyranose
Saccharides CsHsO4 (0.39%) (0.91%)  (0.69%) — (0.65%) —
" 1713 Levoglucosan 1.79x10° 4.02x10° 5.83x10° 6.02x10° 7.68x10°  2.60x10°
’ CsH100s (2.54%) (5.42%) (6.42%) (6.30%) (6.79%)  (2.53%)
Hexaethylene glycol 5
Ethers 46 21.365 monododecy! ether - - - - - 9.25x10
C24H5007 — — — — — (0.90%)
47 »oa 2,5-dihyfro-Furan — — 2.97x10° — 8.63x10°  6.10x10°
' CaHO — — (0.33%) — (0.76%)  (0.59%)
2-methyl-furan — — — — 2.89x10%  1.58x10°
48 2.18
CsHsO — — — — (2.56%)  (1.54%)
2,3-dihydro-furan — — 1.36x10° — 1.13x10%  7.04x10°
Furans 49 2.625
CaHO — — (1.50%) — (1.00%)  (0.69%)
2,5-dimethyl-furan — — 7.19%x10* — — —
50 3.125
CsHsO — — (0.08%) — — —
5 14.445 2,3-dihydro-benzofuran 9.77x10° 4.81x10° 6.27x10° 1.44x107 1.75x107  4.19x10°
' CsHsO (13.87%) (6.49%) (6.92%) (15.11%) (1551%)  (4.08%)
2-methyliminoperhyro- 5 5
52 10,505 1.3-0xazine 1.78x10 1.90x10 — — — —
CsH1oNz0 (2.53%) (2.56%) — — — —
Oleanitrile — — 1.36x10° — 2.86x10° —
53 20.85
N-containing CisHasN — — (0.15%) — (0.25%) —
compounds Tetradecanamide 8.29x10° 9.24x10* — — — —
54 21.605
CuH2sNO (1.18%) (0.12%) — — — —
- 22635 Oleic acid amide 7.87x10° 8.14x105 8.67x10° 1.21x10° 5.35x105  8.02x10°
' CisH3sNO (1.12%) (1.10%)  (0.96%) (1.26%) (0.47%)  (0.78%)




Table S2 In-situ analysis of gaseous composition analysis of CO, CO,, H, and CH4 at different

temperatures
S
Temperature/ o Tuls  Tmads V% =

c 0-600s 600-1200s 1200-1800s 1800-2400s Total
2.03 10.46 18.19 18.43 49.11

CO 352 1412 0.04
0.38%)  (1.98%)  (3.45%)  (3.49%)  (9.31%)
10.97 187.98 130.50 7676 406.20

CO; 470 841 037
’50 (2.08%)  (35.64%)  (24.74%)  (14.55%) (77.01%)
3.70 9.72 8.75 8.34 30.49

CHs 281 967  0.03
0.70%)  (1.84%)  (1.66%)  (1.58%)  (5.78%)
1.75 17.65 9.60 12.70 41.68

H, 482 827 004
0.33%)  (3.35%)  (1.82%)  (2.41%)  (7.90%)
70.93 551.78 200.91 2852  852.14

CO 186 1024 1.13
(2.10%)  (16.36%)  (5.96%)  (0.85%) (25.26%)
416.48 837.46 666.75 187.28  2107.97

Co; 219 732 231
250 (12.34%)  (24.82%)  (19.76%)  (5.55%) (62.48%)
11.29 4378 38.56 2520  118.83

CHs 257 947  0.09
0.33%)  (1.30%)  (L.14%)  (0.75%)  (3.52%)
35.15 157.36 78.56 2373 294.80

H, 219 1087 03
(1.04%)  (4.66%)  (2.33%)  (0.70%)  (8.74%)
748.73 200.74 22.68 1122 983.36

CO 141 414 284
(14.92%)  (4.00%)  (0.45%)  (0.22%) (19.59%)
1761.00  1092.49 254.04 8272  3190.24

CO; 170 420 599
450 (35.09%) (21.77%)  (5.06%)  (1.65%) (63.57%)
99.90 157.68 60.78 3672 355.07

CHs 176 584  0.44
(1.99%)  (3.14%)  (1.21%)  (0.73%)  (7.08%)
201.93 199.88 61.37 2665  489.82

H, 168 497  0.69
(4.02%)  (3.98%)  (1.22%)  (0.53%)  (9.76%)
1163.35 51.38 11.41 737 123350

cCoO 117 282 533
(16.63%)  (0.73%)  (0.16%) (0.11%)  (17.63%)
272479 837.46 324.17 160.16  4046.57

CO; 131 296  9.37
- (38.95%)  (11.97%)  (4.63%)  (2.29%) (57.84%)
450.35 200.69 4551 1702 71356

CHs 143 319 149
(6.44%)  (2.87%)  (0.65%)  (0.24%) (10.20%)
728.35 201.62 51.43 2118 1002.58

H, 133 385 257
(1041%)  (2.88%)  (0.74%)  (0.30%) (14.33%)
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s
Temperature/ oo T Tmeds Vied% i
C 0-600s 600-1200s 1200-1800's 1800-2400s Total
o 0w sg 12880 5079 18.93 1341 132673
T (1402%)  (057%)  (021%)  (0.15%) (14.95%)
o, 100 sy 11p 409 %9925 39731 20306 503057
2 .
- (3867%)  (11.26%)  (4.48%)  (2.29%) (56.70%)
o s ape T4 18310 4248 2437 926.68
1 .
(7.63%)  (2.06%)  (0.48%)  (0.27%) (10.45%)
W e am e 122677 2189 87.12 5542 1587.79
2 .
(13.82%)  (247%)  (0.98%)  (0.62%) (17.90%)
o a1 g 10040 7573 32.71 2286 143778
U 13.03%)  (0.76%)  (0.33%)  (0.23%) (14.34%)
o, 90 w0 1aa 7010 10817 42076 21049 560452
2 .
- (3860%) (11.00%)  (420%)  (210%) (55.89%)
8w s 5450 10686 24.72 1509 100116
1 .
(852%)  (L07%)  (0.25%)  (0.15%) (9.98%)
W es gy egy (15974 24700 10352 6372  1983.97
2 .
(1565%)  (246%)  (1.03%)  (0.64%) (19.79%)
o at 1ss g 13040 14061 7158 5232 1666.90
T (1220%)  (131%)  (0.63%)  (0.46%) (14.59%)
o, 1 10y 1egs 4B 107350 38106 19022 6000.49
2 .
oo (38.12%)  (9.40%)  (3.34%)  (L67%) (52.53%)
e 7 10s a4 08079 7083 21.94 1444  1087.80
4 .
(859%)  (062%)  (0.19%)  (0.13%)  (9.52%)
W aa i g 2M2TO 33608 136.03 8398  2668.87
2 .
(1849%)  (294%)  (L19%)  (0.74%) (23.36%)
o s ps g 191812 G681 50120 37as2 346244
T (1251%)  (436%)  (3.27%)  (2.44%)  (22.58%)
o, 65 161 195y (08672 151724 75085 41501 756051
2 .
- (31.88%)  (9.90%)  (4.90%)  (2.71%) (49.37%)
e es 1s ey 229 4830 20.42 1559 119659
4 .
(7.26%)  (032%)  (0.13%)  (0.10%) (7.81%)
W e g 1gs 200651 28226 131.68 8176 310221
2 .
(17.00%)  (184%)  (0.86%)  (0.53%) (20.24%)
0 w0 13 1agg MU7LT6 280761 119576 69137 836650
U (1622%)  (1091%)  (4.65%)  (2.69%) (34.47%)
o, 53 1aa guj, OUOT4 20697 67389 48287 1034248
2 .
- (2678%)  (8.15%)  (3.40%)  (1.88%) (40.20%)
5o 153 g W72 804 40.80 2709 162035
4 .
G.72%)  (031%)  (0.16%)  (0.11%)  (6.30%)
301476 604.41 623.62 65261 489539

H, 21 175 1438
(11.72%)  (2.35%)  (2.42%)  (2.54%) (19.03%)




