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IMPACT

OUTPUTS

INPUTS APPLICATIONS

Bio-oil
Syngas Energy
Process heat

Other cereals
PROCESS

Manures

Pyrolysis

avoided emissions

Soil

amendment Siared C

Biochar

Enhanced primary productivity

D. Woolf, et al. “Sustainable biochar to mitigate global climate change”, Nature Communications, 2010.
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% Carbon-Negative Biochar or BECCS
‘ - —to reverse climate change by burying biochar

general soil
Terra preta

Terra preta soils (Portuguese for “black earth”, a type of very dark, fertile
anthropogenic soil found in the Amazon Basin) are of pre-Columbian nature and
were created by humans between 450 BC and AD 950.



SEM & EDX of organic coating on biochar explains its nutrient retention and stimulation of soil
fertility, Nature Communication 2017 Oct 20; 8(1):1089, doi: 10.1038/s41467-017-01123-0.



Che New Hlork Times  http://nyti.ms/10zgJIU

The Opinion Pages | op-ED CONTRIBUTOR

A ‘Third Way’ to Fight Climate Change
By TIM FLANNERY@Y 23, 2@

............. One biological approach involves converting plant matter into
biochar, a process that yields valuable chemicals and fuels at the same
time that much of the carbon content is stabilized for storage. At
present, less than 1,000 tons of biochar is produced globally each year
so the industry would need to grow massively to make a

meaningful contribution. .............
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Sample*

0503-L
0504-3-L
0504-5-L

0505-L

0506-L
0509-C-L
0509-0-L

0511-1.5-L
0511-2-L
0518-W1
0518-W2
0518-W3
0518-W4
0518-W5
0519-W6
0519-W7
0519-W8
0520-W9
0520-W10
0520-W11
0520-W12
0520-W13
0523-4-L
0523-5-L
0524-L
0525-L

* Produced at 450 °C for 1 min.

Recent Biochar Samples

C (%)

82.0931
74.0441
78.9688
67.9444
66.3114
73.9270
78.0676
76.3806
76.4168
74.5148
69.4269
75.0025
80.2622
76.4236
74.7998
77.5332
77.6164
74.6176
76.3706
76.4269
75.6998
73.9917
68.1766
73.0583
71.5074
82.9760

H (%)

1.9882
2.5148
2.6415
2.8683
3.0976
2.7035
2.2948
2.0364
2.0834
2.0358
2.9828
2.3508
2.1953
2.3510
2.2168
1.6619
2.0322
2.2125
2.3899
2.416
2.3032
2.5437
3.4788
2.7333
2.8005
1.4331

N (%)

1.4300
2.2743
0.7674
2.8918
2.3417
2.1942
0.4339
2.4758
2.1978
2.9790
2.3385
2.5371
1.4769
2.2455
2.533
2.3364
2.4131
2.389
2.6249
2.5151
2.6279
2.6507
2.1159
2.0960
2.0913
1.6643

S (%)

o

O OO0 0000000000000 0O0O0O0O0OO0OOoOOo oo

H:C molar ratio

0.2886
0.4047
0.3986
0.5030
0.5566
0.4358
0.3503
0.3177
0.3249
0.3256
0.5120
0.3735
0.3259
0.3666
0.3532
0.2554
0.3120
0.3533
0.3729
0.3767
0.3626
0.4097
0.6080
0.4458
0.4667
0.2058






o 1 B 7 5% 7B AL 1B WE (CFO) W RY [z [E 15 15

5% catalyst 10% catalyst

at 0 min

at 30 min

at 45 min

% CFO: Charcoal Fines Oxidizer
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Temperature Diagram
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