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Introduction

&g
Rock flour is an alternative for agricultural lime without CO,
emission

aMeERAAKRN—ERm , BEERATERFAENR=
Iz

Rock flour can enhance soil pH and HCO4 and therefore bind
CO,(g)

=M A R EAIpHESHCO,E , MT4E & CO,(SAF)

m Rock flour can replace fertilizers (for example: K, Mg)
n B AERELRS (Eban : A8, £5E )
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Introduction process of CO, binding (1)
BT |V EESERE (1)

s CaSiO; + 2H* + H,0 > Ca2*+ H,Si0, (1)

CaSi0; + 3H,0 +2C0, > Ca2* + 2HCO; +H,Si0,  (2)

Reaction 1 no CO, binding, but saving CaCO5: O C per | Ca
RNIREE=Sth , BT 7RG . BRUSEST 52Uk

Reaction 2 will bind CO, from the air: C per | Ca
REN2AEEE=E[HPHN =St . BRUGSESH MR AR
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Introduction process of CO, binding (2)
@I | EadE (2)

= |n practice: both reaction 1 and 2:
mol C/ mol Ca, depending on soil.

SEPRIBER - RN1 SR N2 0K
- 1,5 mol C/ mol Ca , EAB{EEURT M H I+ J4FE,

(Maclintire, 1953)

——so0il 1 1 ,.~ 1 =
—&-50il 21 SOll pH '5':'”-_> pH 8 =5,
II +3%pH 5 —>pHS8

9 10

CO, binding-> no factory is needed !
NT =SNG S- >TEE T !
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Introduction less CO, emission

&I B | BN E
= Rock flour as an alternative for agricultural lime.
s EMAMMERNBERKAARNERR,

CaSiO; + 2H* + H,0 -> Ca2++ H,Si0, (1)

KM =S

CaCO; + 2H*  -> Ca2+ H,0 + CO, T (2)

B =f{tHx

Relevant for example for Brazil:
LE R B By M < BB SE 4
C emission by energy: 313000 Gg CO,
Bl {5 A BB VR B B Bl FE B 313000 Gg CO,
C emission by liming agricultural soil 9000 Gg CO, (2.5%)
K1 3 A e AR A A TR s B RY Bl 73 B 9000 Gg CO, (2.5%)
Less CO, emission by rock flour -> simple ?
A A = ¥R D> = F A B 3R - > R 0 2
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Experiments

B

Standard tests for soil quality-Leaching tests

1o M £ 32 Jo7 2 B AR AN -2 03N 1

Standard tests for agriculture

A0l 75 T BY AR AR 35

Field experiments

SR IEIRE R

Lysimeters

BT

Incubation test

1T

Additional experiments:

BN

e Decay soil organic matter due to olivine

EEmANEFRE , TEEVIRNER
Weathering of olivine at low pH
RPHEHT , B ANRMER
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Results Standard tests for soil quality
ZR . T ERENRENE R

= NEN 7343 Column test

m NEN 7343 &0z

= NEN 7341 Availability test

m NEN 7341 BT B4 s
Colomntest# |36 Availability testa] F 4 3&
(mg kgl) (ZEREBTR ) (mg kgl) (ZEREBTR)

1 2 1 2

/.1 8.5 9.8 9.7
<0.05 <0.05
<0.05 <0.05 25 27

oM A A TIEPHREE.
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Results Standard tests for agriculture
7R R B ERFREN G R

EN 12945 neutralizing value (NW)

EN 12945 A #{E ( #1E )

EN 13971 reactivitity

EN 13971 RN E
Material NW (as CaCO5) Reactivity
oS A{E ( UURBREEITE ) R RLE
Lime 98% 67%
yay s

Rock flour Olivine 36% 3.1%
G SE =R )

Rock flour eclogiet <1% 0%
Rock flour syeniet 7% 100%
LM AR =Y i)

oMt AR RMER , ESAMRAMELL ,
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Results incubation tests rock flour in soll

S8 EXERMASEY , BITEFMNENER
Addition of after 6 months < ™NB B
2, 4 and 6%

rock flour in soll

EXERTAMAZ, 45
6%HY &

w
a1
(@]

]

w
o
(@]

]

[ |
o 5 after mixing;&

| Initially g%

Mghﬂi} EE\}% E\'(ﬂﬁ \"IHIWW H_'H]'J\ A?:l ’

CaCl2 extractable Mg (mg/kg)

Mg content (mg/kg)
* increase of available Mg in soll BEB (2H/TH)

T EFAAESERIES
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Results field experiment
ZE : HRHEER
= Starting points:

s HAR

e Treatments are compared to standard fertilisation with lime
and Mg

o HAAMRAMEMFITIERIE , XAHNAYRMFITL
5

e Olivine: a model for rock flour (one mineral !').

o WHiA : EMER—EH (—FTWE! ),
e rock flour as a realistic scenario
o I EMIE—FAITHE
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Results
é:l: .

7 treatments, 3 times: 21 plots
-I:ﬂJLEJ':‘T_ #ﬂ':u&ﬁ?ﬁ ; ,\—_-I- /\i&ij%

lime BXA
olivine 2 #i#i A2
rock flour &%
reference X1 R4
kieserite FREREEA
olivine 1 #i#5 &
olivine 3 ##i A
olivine 1 A1
kieserite FREREEA
olivine 3 #i#i &
lime AXA

rock flour &%}
reference X1 B4

olivine 2B A2

© 00 N oo 0o A W DN PP

I T = S N
A W N B O

rock flour &%
kieserite TREESEA
olivine 1 #i#5 A&
olivine 2 ##i A
olivine 3 #i# A3
referenceXf BR4A

lime AA

N I R N T e
B O © o ~N o O




Results field experiment

&8 - HERBE R

Treatment&b & 5 =

amountsZk

Reference

X HR4H

Kieserite (MgS0,)
MRERE A (FRERER)

lime (CaCO5 MgCO,)
AR (RIS |, REREE )

Olivine 1 (Mg,SiO,)

WALl (ERE)
Olivine 2
Wi A2

Olivine 3
B4 3

Rock flour

=%
Optimal gift of N and K, no P (Chile saltpeter and KClI)
REMRRUUREMEENR , T8 (B IHEASRELH)

ALTERRA
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125 kg hatl,  0.23kgplot |
125F =/, 0.23F = iR
2111kg hal, 3.8 kg plot

2111 F =B, 3.8F % iR

215 kg hal, 0.38 kg plot
215F "/ |, 0.38F 5% bk

2111 kg hal, 3.8 kgplot
2111 F =R, 3.8F % bRk

8333 kghal, 15 kg plot
8333F "B , 15F = IR

8333 kghal, 15 kg plot
8333F "B , 15F = iR




Results field experiment
Z8  HRRKBER

m Effect on grass growth (five harvests in 1 year).
n HMEEKBNENE ( —FWRREIR)

[

e as expected Mg has no effect on grass growth.
EHBTEEA , BEXHMENEKTEMEI,

i
N7
=
+
|
7
F
B
X
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Results field experiment
ZE  HEBEHNER
= Effect on Mg content of grass
s SHENESEMSM target is 2 to 3 g/kg ds BFRER2-3 g/kg ds
Mg content (std)EERVE & ( std)
iy 2.0(0.2)

Kieserite (MgSO,) 1)
RS A (RERE)
1)

lime (CaCO5 MgCO,)
ARA (BERES |, RERE )

Al (EBRE)
Olivine 2 )
W A2

O|iVi 3 * *
m%eas 2.7 (0.2)
Sogs four 2.3(0.01)*

e olivine has a good result on Mg in grass
HINHMEANESE , BN AFMBHERHESTAFE

2 (0.
2 (0.

Olivine 1 (Mg,SiO,) 2 (0.04)
3 (0.
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Results field experiment
Z8  HRHEHNER

m Effect on Ni content (mg/kg) of grass
s XHENBREEE (ZER/TE)NEN

Reference

X BR4H

Kieserite (MgS0O,)
TR A (RERER)

lime (CaCO5 MgCO,)
AIRA (RS , RERE )
Olivine 1 (Mg,SiO,)
WAl (ERE)
Olivine 2

A 45 2

Olivine 3
B4 3

Rock flour
=5
e olivine has an effect on NI In grass

oHM AN HMEARNN RS E T UESR —
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Results field experiment
£ 8 . HiERk

m Effect of treatments on soll
n BipabE 5 IR 115 & B R 200

pH H,0 pHCaCl2

Reference

POt 2.3 (

Kieserite (MgS0,)

BB T (W) 9.2 10l

lime (CaC0, MgCO,) 5.3(0.1
5.3(0.1

0.03) 4.4
4.3

AR (RS , RRE ) 4.8

Olivine 1 (Mg,SiO,) 4 4
BHAL (ERE) '

Olivine 2

line 2 5.3 (0.1 4.4

Olivine 3 oo *
line 3 5.5 (0.2) 4.7

Logs 1o 5.6 (0.1)** 4.7*

e effect olivine and rock flour on Mg, Ni and pH !

oA 5 SR 8. B SpHER I

)
)
1)
)
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Results field experiment
ZR - HERESER
m Effect on soil solution /7 situ
s XN R R =0

e 4 samples per plot

o bR IEERPYLH B

e Each sample is made up of 5 cups
BHEERIEENRBR

Reference Oliviin 3

Xt BB 4H B A3
5.1(0.1) 5.3(0.1) **
11 (2) 16 (3) **
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Results lysimeters

Zx N flﬂ“—“% o

Analyses percolate
23l

) -'and"IiICO3 (at 20 cm dept

e pHEESHCO.BEEE /M IiE,

2 HY IR
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Conclusions 1/3
B4 1/3

= Predicting pH effect: neutralizing value (NW)
n FIONPHMR : HFE ( FE)

added NW value pHCaCl2

A EEKNRE
Reference
T R4 0 4.4
Kieserite (MgSO,)

RREAERE)

lime (CaCO5 MgCO,)
ARA ( BWERES |, RERE )
Olivine 1 (Mg,SiO,)
winAal (EERE)
Olivine 2

Rt 4 2

Olivine 3
B T 2 1666

Rock flo
i 417
e pH effect olivine I1s as almost as expected. Note rock flour.

o i A X pHAW M EFNEREAR—B, BEEESHNHERIE,
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Conclusions 2/3
/L.\ zl:l 2/3

m Effects of olivine on Mg In grass are significant.

B ANHREFESENTN+ 9 EF

Mg gift Mg grass
BEE WEHRESE

Reference
3 B8 4 20a

Kieserite (MgSO,)
FRERE A (FRERE) 2.2ab

lime (CaCO3MgCO5;) 29 ab
ARA (WERES |, BFEREE ) '

Olivine 1 (Mg,Si0,)
WAl (ERE)
Olivine 2 2.3b

Wi A2
Olivine 3 2.7c
Wi A3

Rock flour

g 15 2.3b
* 59 Mg from olivine is as affective as 20 Mg from kieserite
o it O FH BV SO BV & SRR EE L Y 202 (v e  HREE

2.2 ab
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Conclusions 3/3
B43/3

= Emission of CO, from the use of agricultural lime was prevented by using
olivine / rock flour.

s REARLARTSHN—EHER  TUESRABMA/EH , X
ZE#H TR L
Prediction in time is still unknown: experiment is continued in 2011 en
2012. There was no relevant CO, binding (transport of HCO;).

XNARNFTAUDERAMESE | A FEER2011FM2012%F, R=%£H
ME =& LSS ( HCO; By ) .

For the future: predicting the nutrient and pH effect of various rock flours
(mixtures).

ARFETK : FATEER (BEY ) WEFMREHMER
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questions?
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