











Environmental Services

Effects of oxidation by air

Suliman W, Harsh JB, Fortuna A-M, Garcia-Perez M, Abu-Lail N: Quantitative effects of Biochar Oxidation and Pyrolysis
temperature on the transport of Pathogenic and Non-pathogenic Escherichia coli in Biochar-Amended Sand Columns.
Environmental Science & Technology, 2017, 51, 5071-5081



Environmental Services

Water Retention Capacity

Wettability/dispensability of PB350
and HP350, unoxidized (UO) and
oxidized (AO)

Particle size distribution of soil and
biochars
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Suliman W, Harsh JB, Abu-Lail N, Fortuna A-M, Dallmeyer |, Garcia-Perez M: The role of biochar porosity and surface
functionality in augmenting hydrologic properties of a sandy soil. Science of the Total Enviornment, 574, 139-147




Environmental Services
Water Retention Capacity (Biochar blended 20 g/kg)

Hydrophobicity index and water Effect of biochar application to sand on bulk density,
drop penetration time (WDPT) of PH, EC, water contents at field capacity (6¢), plant

bio-char availability (6,,,c) , and osmotic potentials (O,,)
Biochar Hydrophobicity WDPT
(MED index) (seconds) QS-PW350 | QS-PW600 | QS-PB350 QS-PB600 QS-HP350 QS-HP600
Property QS
S PW350 Uo 07 50
AO 0.0 0 UO | AO | UO | AO | UO | A0 | UO | AO | UO | AO | UO | AO
OS-PW0 Uuo 0.2 2
AO 0.0 ! Bulk density (2 | 1 49 | 127 | 128 | 126 | 127 | 128 | 127 | 129 | 127 | 128 | 126 | 127 | 12
OS.PE350 Uo 30.0 >60 cm?)
AO 10.0 >60 ‘
uo 1.0 >60 pHino (1:5) 75 | 81 | 78 | 812 | 79 | 81 | 75 | 87 | 82 | 84 | 8.1 9.0 8.4
QS-PB600 AO 0.3 10
QS-HP350 uo 10.0 >60 ECio (dsmr") | 0.08 | 001 | 0.01 | 0.02 | 0.04 | 0.02 | 003 | 006 | 0.06 | 0.03 | 0.04 | 0.06 | 0.05
AO 2.5 >60
Uo 0.9 >60 i
QS-HP600 0 00 ) Orc (%) 1691 | 26.55 | 27.09 | 25.70 | 27.50 | 23.68 | 25.87 | 25.43 | 27.18 | 28.68 | 30.22 | 25.50 | 25.8
Orwr (%) 530 | 615 | 669 | 656 | 656 | 641 | 6.60 | 641 | 589 | 6.09 | 632 | 679 | 6.52
O (%) (1159 20.40} 2040 | 19.15 | 2094 | 17.27 | 1927 | 19.02 | 21.29 | 22.59 | 23.90 | 18.71 | 19.3¢
Osm. (-KPa) 288 | 036 | 072 | 072 | 144 | 072 | 1.8 | 216 | 1.44 | 1.08 | 036 | 2.16 | 0.72

Abbreviations/notes: UO = unoxidized biochar; AO = air-oxidized biochar, WFPS = water
filled pore space; O = water content at Field capacity; ©,yc = available water content;
Opyp= Water content at Permanent Wilting Point (-1.5 MPa); O, = osmatic potential.

Suliman W, Harsh JB, Abu-Lail N, Fortuna A-M, Dallmeyer |, Garcia-Perez M: The role of biochar porosity and surface
functionality in augmenting hydrologic properties of a sandy soil. Science of the Total Enviornment, 574, 139-147



Environmental Services
Effect of biochar on Available Water Capacity (AWC)
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Environmental Services

CO, emissions following application of Low Biochar Temperature (LBT) (350 °C)
(a and b) and High Biochar Temperature (HTB) (600 °C) (c and d) and before N-
fertilization (a and c) and after N-fertilization (b and d) (125, 187, and 250 mg char
per 50g-1 dry soil by weight or 10,15 and 20 tons/ha)
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Suliman W, Harsh JB, Abu-Lail NI, Garcia-Perez M, Fortuna AM: Effect of biochar addition on CO, and N,O fluxes, and
inorganic-N contents in quincy sand: A short-term laboratory study. Paper in Preparation, 2017




Environmental Services

N,O emissions following application of LBT biochar (a and b) and HTB biochar (c
and d) and before N-fertilization (a and c) and after N-fertilization (b and d)
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Environmental Services

NH,*-N emissions following application of LBT biochar (a and b) and HTB biochar
(c and d) and before N-fertilization (a and c) and after N-fertilization (b and d)
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Environmental Services

NO;—N emissions following application of LBT biochar (a and b) and HTB biochar
(c and d) and before N-fertilization (a and c) and after N-fertilization (b and d)
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Conclusions

 Pyrolysis temperature and feedstock material are important parameters
controlling biochar bulk and surface physico-chemical characteristics.

« Biochar susceptibility to low temperature oxidation was thoroughly
studied. The XPS and Boehm titration confirmed it is much easy to
oxidize bio-chars produced at low temperature. The formation of
oxygenated functional groups contributes to add negative charges on
the surface and consequently the pH at the point of zero charge.

« The mechanisms associated with the adsorption of e-coli in bio-chars
was studied. Pine wood biochar produced at low temperature was
effective in reducing the transport of E. coli in the studied soil.

- Biochars have an excellent water retention capacity. Water retention
capacity increases if the bio-char surface is oxidized.

- The effect of high temperature chars was higher in gases retention.
Cumulative N,O production within 28 days of the experiments was not
affected by biochar addition.
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