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Nature 539, 349-351 (17 November 2016) doi:10.1038/539349a

Carbon is not the enemy

William McDonough
14 November 2016
Design with the natural cycle in mind to ensure that carbon ends

up in the right places, urges William McDonough




O carbono nao € inimigo

Carbono com denotacao de vilao

Nova linguagem para o carbono

Carbono como centro da saude do solo

Economia circular

Econdmico, equitativo, ecologico e elegantemente saboroso




Willlam McDonough

“Podemos projetar materiais, sistemas, empresas,
produtos, edificios e comunidades que melhoram
continuamente ao longo do tempo.”




Carbono com denotacao de vilao

Carbono zero Carbono neutro
. Descarbonizacao

Baixo carbono

O ciclo do carbono no presente The Carbon Cycle




THE NEW LANGUAGE OF CARBON

Too much carbon in the atmosphere is damaging. Instead, it should be retained in durable forms such as plastic and wood or in
living organisms. Recycling materials and nurturing the soil ensure that carbon ends up in the right places in the right amounts.

FUGITIVE CARBON

Has ended up somewhere unwanted and can be
toxic. It includes carbon dioxide released into the
atmosphere by burning fossil fuels, ‘waste to
energy’ plants, methane leaks, deforestation, much
industrial agriculture and urban development.
Plastic in the ocean is fugitive carbon.

DURABLE CARBON

Locked in stable solids such as coal and
limestone, or in recyclable polymers that are
used and reused. It ranges from reusable
fibre, such as paper and cloth, to building
and infrastructure elements that can last for
generations and then be reused.

LIVING CARBON

Organic, flowing in biological cycles,
providing fresh food, healthy forests and
fertile soil. It is something we want to
cultivate and grow. Soil includes living carbon
in the form of fungi, microbes, humus,
legumes and grasses.

WORKING CARBON is Working durable carbon

-

MANAGEMENT STRATEGIES

CARBON NEUTRAL

Actions that transform or maintain carbon in
durable earthbound forms and cycles for use
across generations; or renewable energy
such as solar, wind and hydropower that do
not release carbon.

Actions that pollute the land, water and
atmosphere with various forms of carbon. For
example, releasing methane into the atmosphere
or plastic waste into the ocean is carbon negative.
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Actions that convert atmospheric carbon to
forms that enhance soil nutrition or to durable
forms such as polymers and solid aggregates.
Also includes the recycling of carbon into soil
nutrients from organic materials, food waste,
compostable polymers and sewage.
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Carbono como coracao da saude do solo

» CO, atmosfera » carbono liquido (ponte de fotossintese);

» Plantas e atividade microbiana, solo rico em carbono e restauracao do

clima (ponte microbiana);

» Foco: inputs de carbono no sistema, nao sendo o mais importante a
%

adicao de nitrogénio e fosforo;

» Proposta: reestruturacao de fazendas e de desenhos urbanos.



Economia Circular

Modelo econdmico robusto e rentavel que atuaria de maneira a reduzir o
carbono fugitivo e a elevar o carbono duravel que gera e sustenta o

carbono vivo

ECONOMIA
CIRCULAR

LETISN

Economia circular




EconOomico,
equitativo,
ecoldgico e

elegantemente saboroso
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SIATE-Or-THE-ART S0IL

A charcoal-rich product called biochar could boost agricultural yields and
control pollution. Scientists are putting the trendy substance to the test.

BY RACHEL CERNANSKY




O estado da arte do solo

Solo de ultima geracao

Raizes na Amazonia

Biocarvao

Afeta o movimento da agua

Influencia a atividade microbiana no solo




Solo de ultima geracao

Um produto rico em carvao chamado biochar poderia
aumentar os rendimentos agricolas e controlar a

poluicao.

Os clentistas estao colocando a substancia moderna

a prova




Railzes na Amazonia

A pratica de aquecer substancias organicas e utilizar como “terra preta” era
utilizada na AmazOnia ha centenas de anos atrds, mas a pratica foi

abandonada.




Biocarvao

- Biochar é produzido pelo aquecimento de material biologico

- Vendido por atacado e direto para os consumidores, por meio de lojas

- Vendido para diversos paises que vao da China a Suécia - estao

usando biochar em campos agricolas e gramados da cidade

- Biochar pode ser feito como um subproduto da geracao de

ey biocombustivel; empresas esperam lucrar com ambos os produtos

——




Biocarvao

- O interesse pelo biochar esta crescendo entre cientistas

- Explicar como as propriedades quimicas e fisicas das
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Biocarvao

e Lehmann, um cientista de culturas e solos na
Cornell University em Ithaca, Nova York, diz que
diferentes tipos de biocarvao “tém potencial para
mitigar algumas das maiores restricoes do solo
para obtencdo de maiores produtividade como por
exemplo em solos altamente intemperizados e

arenosos ”




Biocarvao

Seu uso ainda querer mais estudos

Efeitos positivos

Efeitos negativos ( menor produtividade)

Produzido a partir de diversos tipos de biomassa e
em diferentes temperaturas e velocidades, o que

leva a enorme variacao na substancia




Biocarvao — Afeta o movimento da agua

Afeta 0 movimento da agua através dos solos , em um experimento onde foi

adicionado a diversos materiais:

Na areia retardou uma média de 92%

Na argila acelerou em media 300%




Biocarvao — influencia a atividade microbiana no solo

Muitas bactérias patogénicas atacam raizes de planta somente
guando elas tém numero suficiente para sobrecarregar o sistema

Imunologico

O biocarvao poderia inibir isso ligando-se as moléculas de
sinalizacédo que as célilas bacterianas ultizam para coordenar sua

atividade

Essa funcao poderia reduzir infeccoes nas plantas




Pesquisas sobre o Biochar

Movimento de agua

HYBESLSEY Tesg O
Journal of Hydrology s Geoderma —
fs--,:’}, me 533, February 2016, Pages 461-472 L* & Volumes 249-250, July 2015, Pages 1-11
E\

Impacts of biochar concentration and particle  Are soil-water functions aftected by biochar
size on hydraulic conductivity and DOC application?

leaching of biochar—sand mixtures

JOER
Geoderma ———

. : T .
&N Volume 319, 1 June 2018, Pages 14-23

Soil and Tillage Research

Volume 174, December 2017, Pages 92-103

Effect of biochar on physicochemical
properties of a sandy soil and maize growth in

Effect of biochar application on the physical
a greenhouse experiment

properties of Haplic Podzol



Pesquisas sobre o Biochar

Movimento de agua
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Pesquisas sobre o Biochar

Atividade microbiana no solo

) K CATENA § 1 Geoderma iy
_____"_x;{._ Volume 171, December 2018, Pages 485-493 ._:__._‘LL-. Volumes 235-240, February 2015, Pages 293-303
The eftect of rice husk biochar on soil nutrient Characterisation, stability, and microbial
status, microbial biomass and padd - - : -~
L ey , effects of four biochars produced from crop
productivity of nutrient poor agriculture soils ,
residues

LaSP Applled Soil Ecology
£ sk me 136, April 2019, Pages 80-85

Investigating responses of soil bacterial
community composition to hardwood biochar
amendment using high-throughput PCR
sequencing



Pesquisas sobre o Biochar

Atividade microbiana no solo

s V) CATENA
&, («,9& . Volume 171, December 2018, Pages 485-493

Soll microbial biomass-C (g g * dry soil)

The effect of rice husk biochar on soil nutrient
status, microbial biomass and paddy
productivity of nutrient poor agriculture soils

Soil microbial biomass-N (ug g dry soil)

Soil microbial blomass-P (ug g* dry soil)

DOAT [Tramaplanting stage ISDAT (Tlering stage GIDAT [Flowering age) 105DAT (Maturity stage

Differont growth stage of rice plant during paddy crop cycle



Pesquisas sobre o Biochar

o

Disponibilidade de nutrientes

RESEARCH ARTICLE

L

Journal of Integrative Agriculture

Volume 16, Issue 3,

March 2017, Pages 704-712

Effects on soil quality of biochar and straw

amendment in conjunction with chemical

Table 2 Properties of the soil after 1.5 years addition of biochar

Treatments” pH CEC Colwell P Available K Total N Total P Total K TOC
(1:25H0)  (cmolkg™')?  (mg kg™) (mg kg™') (9 kg™) (g kg™') (g kg™') (g kg™')*
RF 468+0.04d 11.1#0.79c 20.7¢+1.1b 68.8+1.6d 2.49+0.1a 0.43+0.02a 40.3+0.87b 30.3t1.2c
SRF 4.86+0.07b 11.2#40.10c 213%#1.3b 78.4+36¢ 261+02a 0.44+006a 39.3+x0.99b 35.4+2.1ab
SCRF 4.98+0.05a 142+0.089a 28.7409a 136.6+3.7a 2.51+0.1a 0.48+0.01a 40.7+166ab 38.2+14a
BCRF 495+0.05ab 13.1+0.35b 20.1#1.5b 106.5¢2.3b 2.50+0.09a 0.40+0.05a 424+0.14a 36.2+1.3ab
SC+70%RF 4.83+0.10c  11.1#041c 27.8+16a 856+1.0c 2.50+0.09a 0.47+0.042 40.2+0.78b 36.8+0.6 ab

" RF, regular chemical fertilizer as a control; SRF, straw+regular chemical fertilizer; SCRF, straw biochar+regular chemical fertilizer;
_ BCRF, bamboo biochar+regular chemical fertilizer; SC+70%RF, straw biochar+70% regular chemical fertilizer.
“'CEC, cation exchange capacity.
¥TOC, total organic carbon.
Values are means+SD. Different letters indicate significant differences between treatment means in the same column (P<0.05). The
same as below.



Pesquisas sobre o Biochar

Metals pesados no solo

Chemosphere

Chemosphere
lume 178, July 2017, Pages 466-478 -

AV Bioresource Technology
£ N0k Volume 102, issue 19, October 2011, Pages 8877-8884

[#5]

1 et

Mechanisms of metal sorption by biochars:
Biochar characteristics and modifications

Adsorption of copper and zinc by biochars
produced from pyrolysis of hardwood and
corn straw in aqueous solution

Chemosphere

IR ) Chemosphere
3 _Z\,?; Volume 142, January 2016, Pages 77-83 “

Competitive adsorption of heavy metals onto
sesame straw biochar in aqueous solutions



Pesquisas sobre o Biochar

Metals pesados no solo

; Bioresource Technology
& '\ 5 Volume 102, issue 19, October 2011, Pages 8377-8884

Adsorption of copper and zinc by biochars
produced from pyrolysis of hardwood and
corn straw in aqueous solution
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Pesquisas sobre o Biochar

Efeitos negativos

Abstract
S0 0
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Comercio do Biochar no Brasil

] Ultimas perguntas

Biochar Agro Adubo

Organico Fixador Soio 5kg

Biocarvao

[Z) Vocé tem a caracterizagdo quimica desde Biochar? onde ele é produzido?
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Ultimas perguntas

Bom dia. O equipamento usado para a pirdlise foi construido por vocés, foi importado? Ou a
f
pirolise e feita em forno convencional? Qual composic&o quimica deste Biochar?

Bilocarvao Blochar | Adubo
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Sabe me dizer quais nutrientez ele e rico ?
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