Contents

Usi offigures, tables and boxes
Usi ofcontributors

Preface

Foreword

Biochar for environmental management: an introduction
Johannes Lehmann and Stephen Joseph

Traditional use ofbiochar
Katja Wiednerand Pruno Glaser

Fundamentals ofbiochar production
Robert Brown, Bernardo del Campo, AkwasiA. Boateng, Manuel Garcia-Perez and
Ondfej Masek

Biochar production technology
Akwasi A. Boateng, Manuel Garcia-Perez, Ondfej MaSek, Roben Broten and
Bernardo del Campo

Characteristics ofbiochar: physical and structural properties
Chee H. Chia, Adriana Downie and Paul Munroe

Characteristics ofbiochar: macro-molecular properties
Markus Kleber, William Hockaday and Peter S. Nice

Biochar elemental composition and factors influencing nutrientretention
James A. Ippolito, Kurt A. Spokas, Jeffrey M. Novak, Rodrick U. Lentz and
Keri B. Cantrell

A biochar classiflcation system and associated test methods
Mana Camps-Arbestain, James E. Amonetle, Balwanl Singh, Tao Wang and
Hans-Peter Schmidt

Evolution ofbiochar properties in soil
Joseph J. Pignaiello, Minori Uchimiya, Samuel Abiven and Michael W. I. Schmidt

XXi
XXiX
XXX

15

39

53

89

111

139

165



Vi CONTENTS

10

1

12

13

14

15

16

17

18

19

20

21

22

Persistence ofbiocharin soil
Johannes Lehmann, Samuel Abiven, Markus Kleber, Genxing Pan,
Bhupinder PalSingh, Saran P. Sohiand Andrew W. Zimmerman

Movementofbiocharin the environment
Cornelia Rumpel, Jens leifeld, Crisiina Santin and Stefan Doerr

Biochar effects on crop yield
Simon Jeffery, Diego Abalos, Kurl A. Spokas and Frank G. A. Verheijen

Biochar effects on the abundance, activity and diversity ofthe soil biota
Janice li. Thies, Matthias C. Rilligand Ellen R. Grober

Biochareffects on plant ecophysiology
Claudia Kammann and Ellen R. Gréber

Biochar effects on soil nutrienttransformations
Thomas H. DeLuca, MichaelJ. Gundale, M. Derek MacKenzie and Davey L Jones

Priming effects in biochar-amcnded soils: implications ofbiochar-soil
organic matter interactions for carbon storage
Ihea Whitman, Bhupinder Pal Singh and Andrew R. Zimmerman

Biochar effects on nitrous oxide and methane emissions from soil
Lukas Van Zwieten, Claudia Kammann, Maria Utz Cayuela, Bhupinder Pal Singh,
Stephen Joseph, Stephen Kimbcr, Scott Donne, Tim Clough and Kurt A. Spokas

Biochar effects on nutrient leaching
David laird and Natalia Rogovska

Biochar effects on soil hydrology
Caroline A. Masiello, Brandon Dugan, Catherine E. Brewer, Kurt A. Spokas,

Jeffrey M. Novak, Zuolin Hu and Giovambattista Sorrenli

Biochar and heavy metals

lake Beesley, Eduardo Moreno-Jimencz, Guido Fellet, Leonidas Melo and Tom Sizmur

Polycyclic aromatic hydrocarbons and polychlorinated arom atic
compounds in biochar
‘Thomas D. Bucheli, Isabel Hilber and Hans-Peter Schmidt

Sorption and remediation oforganic compounds in soilsand sediments
by (activated) biochar
Sarah L. Hale, Gerard Comelissen and David Werner

283

301

327

455

489

521



23

24

25

26

27

28

29

30

31

Index

Biocharand retention/efficacy ofpesticides
Ellen li. Gréberand RaiS. Kookana

Test procedures for biochar analysis in soils
Michael Bird

Biocharas an additive to compostand growing media
Christoph Steiner, Miguel A. Sanchez-Monedero and Claudia Kammann

Biochar systems and system fit
Saran P. Sohi, John McDonagh, Jeffrey M. Novak, Weixiang Wu and
Luciana-Maria Miu

Biochar, carbon accounting and climate change
Annette Coivie, Dominic Woolf, John Gaunt, Miguel Brandao,
Huy Anaya de la Rosa and Alan Cowie

Biochar sustainability and certification
Frank G. A. Verheijen, Ana Catarina Bastos, Hans-Peter Schmidt,
Miguel Brandao and Simon Jeffery

CONTENTS  vii

655

679

717

763

795

Economic evaluation ofbiochar systems: current evidence and challenges 813
Simon Shockley, Abbie Clare, Stephen Joseph, Bruce A. McCartand Hans-Peter Schmidt

Socio-economic feasibility, implementation and evaluation of small-scale

biochar projects
Stephen Joseph, Mai Lan Anh, Abbie Clareand Simon Shockley

Commercialization ofthe biochar industry
Michael Sesko, David Shearer and Gregory Stangl

853
[ ]

881

907



