
Boosting soil organic carbon 
sequestration using 

rock dust applications.
Belgian potential?

Robrecht Van Der Bauwhede

Wednesday  18th of March  2026

Prof. dr. ir. Bart Muys, Prof. dr. ir.  Erik Smolders

Prof. dr. ir. Maarten Everaert, Prof. dr. ir. Benjamin Horemans 





ORGANIC
Larger C 
compounds

INORGANIC
HCO3

-

CaCO3



Inorganic CDR with ERW
promises HUGE POTENTIAL 

0.5 to 2 gigatonnesof CO2 per year 
with extraction costs of approximately 
US$80ς180 per tonne of CO2

2.5 t CO2/ha/yr

that EW deployed on agricultural land could 
sequester 0.16ςлΦол Dǘ/h2 ȅǊҍмby 2050 in the US



Schiedunget al. 2026

Unconstrained potential re-release of CO2

Ca2+ is adsorbed to the 
soil, and does not leach 
meaningfully!



The caveat is in the wordpotential, as 
meaningful CDR has not been detected, 
and Monitoring, Reporting and Verification 
(MRV) framework is not on point (yet)!

Modelling is trying to account for (decadal) 
time-delays. 

Schiedunget al. 2026



Soil organic carbon sequestration through soil 
management has been a hot and much debated topic 

Sokol 2022
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Contain Acid Neutralising Capacity (ANC) 

Slower buffering than lime 

Macronutrients
Ca, Mg, K, P, S

Micronutrients 
Fe, Mn, B, Ni, Zn, Cu, Mo

Solution: 
enhanced rock weathering 
or Rock Dust (RD)?



Soil Organic Carbon 
(SOC) sequestration 
with Enhanced Rock 
Weathering

Formation of Mineral 
Associated organic 
matter (MAOM)

Underwood et al. 2024

NEW CARBON CAPTURE TECHNIQUE



A new pathway for soil organic carbon sequestration
through enhanced rock weathering

Rineau, F. et al. Enhanced 
weathering leads to substantial C 
accrual on crop 
macrocosms. EGUsphere, 2025, 
1-25.



Xu et al. 2024
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Rock dust trials Mastbos& Hoge Veluwe, de Vries et al. 2019

Own pictures



Long-term effects 

5-16 ton/ha

4 rock dusts

11 sites

Applied 1985-2019

Evaluation 2021-2025
ÅSoil chemistry & carbon

ÅTree vitality & growth

ÅUnderstory composition

Scots pine
Basalt 1985
Basalt 2016 
Foidite2019 

Pedunculate oak
Basalt 2016

Norway spruce
Phonolite 1994

Norway spruce
Trachy-andesite 1987

Scots pine
Tephrite 1905





SOIL CARBON STOCK (MEAN Ñ SE) in 2023-2025

Ton C/ha 
Horizons FOREST FLOOR

(OL)

ORGANO-MINERAL for 10 000 ton soil/ha

(A + E + B) 
Application year

Time that passed

2016-2019

4-7 years

1985

40 years

1905

120 years

2016-2019

4-7 years

1985

40 years

1905

120 years

Control 53±8 33±7 94±12 123±8 83±15 19±3

Application 

10 Mg RD/ha
52±8 23±8 95±11 156±9 122±9 30±4

Nplots | Nsite

p-value
39 | 6

NS

12 | 1

NS

10|1

NS

46 | 6

0.03

27 | 4

0.05

60|1

0.01

Soil organic carbon stock increases (+26% up to +127%)

+33                 +39                   +11

+121 t CO2/ha +143 t CO2/ha            +40 t CO2/ha

+17 t CO2/ha/yr     +3.5 t CO2/ha/yr       +0.3 t CO2/ha/yr



Mineral associated organic matter also 
increases by 50% on average 

CONTROL MAOM-C (0-10 cm) = 0,6%

ROCK DUST MAOM-C (0-10 cm) = 0,9%



Tree radial growth increases for Ca or Mg deficient 
pedunculate oak and Scots pine 

Unpublished results



Rock Dust 
[0 or 1]

pH-
HUMUS

Radial Tree Growth

MAOM
0-10 cm

Base cation 
stock 

at 10000 Mg 
soil/ha

Oxidation Index 
SOM 0-10 cm

PLFA MARKERS-
HUMUS

C-stock 
Litter Layer

C-Stock 
Aboveground

Structural Equation Model
Fisher's C = 111.5
df = 84
AIC = 781.4
n = 33

C-stock 
Humus Layer

Soil organic 
carbon stock 
at 10000 Mg 

soil/ha
R2 = 0.80

0.52

-0.3

0.58
0.36

0.35

0.29

0.35

0.63

0.21

-0.24



Potential for Belgian forests (700,000 ha)?
Belowground C capture potential realised by 2035 (applying 10 ton/ha):

Conservative: 350,000 ha x 36 ton CO2/ha = 13 Mt CO2

Optimistic: 350,000 ha x 108 ton CO2/ha = 39 Mt CO2

Penalty: 0.8 tCOі ǇŜǊ ƘŜŎǘŀǊŜ όнлл ƪƳ ŘƛǎǘŀƴŎŜύΥ лΦну aǘ /h2

At what cost? All-in cost: 4000 euros/ha at 10 ton/ha applied, expensive for nature management, BUT 
interesting for C capture credits

Č 40-110 euros/tCO2 

Aboveground C capture potential realised till  2050: 

Conservative: 350,000 ha x 36 ton CO2/ha = 6.5 Mt CO2
Optimistic: 350,000 ha x 108 ton CO2/ha = 26 Mt CO2



C-penalty

C-cost 
(Mg CO2/Mg 
rock)

C-penalty 
for 10 Mg/ha 
(Mg CO2/ha)

C-penalty 
for 350 000 ha 
(Mt CO2) Remark

Mining/grinding 0.00923 0.09 0.03

(grinding at 5-30kWh/Mg 
rock with grid at 0.2 kg 
CO2/kWh)

Truck  (200 km) 0.0124 0.12 0.04
(driving 200 km with a truck 
loaded with 20 Mg)

Helicopter 0.059 0.59 0.21Medium heli (Bell 412 style)

or Truck with Blower 0.0063 0.063 0.02

Total with helicopter 0.81 0.28
Total with truck-blower 0.28 0.10

x 10 Mg rock/ha x 350 000 ha



Potential for SOC sequestration in Belgian 
agriculture (1 300 000 ha)?Č UNCLEAR
Belowground C capture potential realised at 2030: 

10 ton CO2/ha x 1 300 000 ha x 50% = 6.5 Mt CO2 

Dosed at 5 ton rock dust/ha, mean transport distance (200 km):

ÅPenalty: 0.4 t CO2/ha x 1300 000 ha x 50% = 0.26 Mt CO2

Č Potential 6.24 Mt CO2 captured



Silicate 
rocks

Silicate 
rocks
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Liming rate limited by 
DOC-associated alkalinity transport
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Site 1-4 four -seven years post -RD    Site 5 seven years post -RD               Site 6 seven years post -RD 

10 Mg/ha RD4Foidite

Con.

KCl

TSP

RD6

RD5

RD3

RD4

RD1

RD2

Lime

Mix

Control

K-salt KCl

TSP Ca(H2PO4)2
RD6 T.-andesite crude

RD5 T.-andesite fine

RD3 Basalt

RD4 Foidite

RD1 Basalt

RD2 Phonolite

Lime CaMg(CO3)2 

K+P+Ca

Control

8 Mg/ha RD1Basalt

16 Mg/ha RD1Basalt

10 Mg/ha RD1Basalt

Site 7 40 years post -RD Site 8 120 years post -RD 
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F = 2.8

R² = 0.03 

p = 0.009

0 - 8 F = 2.8 R2 = 0.14    p = 0.02

0 - 16  F = 3.0 R2 = 0.14  p = 0.005

8 - 16 F = 2.2 R2 = 0.11  p = 0.02

150 Mg/ha Porf. basalt

F = 0.8

R² = 0.04 

p = 0.58

F = 4.1

R² = 0.10 

p = 0.005

F = 2.3

R² = 0.08 

p = 0.07

Herb layer community subtly shifts 
towards higher EllenbergN and R 
on poorer sites, but towards lower 
EllenbergN on N-saturated sites

RD RD

Biodiversity of herb layer slightly increased
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Spruce stands Austria Spruce stand Germany


