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Abstract’

Facing climate change and its associated environmental impacts is und
oubtedly the most urgent and formidable challenge of survival for human com
munities in this century. Therefore, our group focuses on utilising silicat
e minerals, which absorb carbon dioxide during the natural weathering proce
ss, to contribute scientifically informed climate action to this century s

challenge.

“Note: Abstract is reviewed and modified with the assistance of ChatGPT
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agricultural lime Versus silicates

CaC0, (s

CaCO; + =>Ca? +HO+

+ H;0 + => Ca?* + H,Si0,

W2 Bpaltd3ESe »pphdrecd 23t (Rietra et al., 2012)
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W ovnY frphidd o e R iR (e g, Rietra et al., 2012)

CaCO,(s)

+H,0 + CO,=>Ca?*+ HCO,
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W3, fpefrd icrpEpBecd 2 @t (Rietra et al., 2012)
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Dry Mass Growth Response to OLIV and KNO3: A 3D Polynomial Analysis

Dry_mass_g = 1.0933 + (-0.0308)*x1 + (-0.0567)*x2 + (0.0049)*x3 + (0.0567)*x4 = (-0.0367)*x5
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F Weather = [ (Mg bio, soil, leachate 7L Mg p]ant)OLlV - (Mg bio, soil, leachate 7L /l[g p]ant)CO/V] / /l[g (3)

app, OLIV

Mg #4242+ > Mg(-- oy o Mg oo B H_F B 2 (OLIV) ¥t B8 2 (CON) e
oo b A EE (F ) B2 fod kAR 52 57 417 Mg R (g v s
leachate , £ POt )fr%a B2X i1 4% 3g 5 g 2 (Mg plant , g POt ) s @ B Mg . OLIVK#FJ 1 ﬁcﬁ’
72575 (g pot )% e eilge® o 258 (3) i¢Ten Berge et al. (2012)%% - iei%
i#Fl oL PHEKIFLFS R EE gﬁr7 — ML oM AKX FERDBEERET P
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Ve IV T\_%rmfﬁfﬁz«)k Ltk o g0 g A B2 A2 KR
Tﬁﬁ"”’\ﬁ A3 AR T o 'ffi’iﬂn*'\&’f‘r o 25 (4)jTen Berge et

(2012) %% » * (PRI EETHY R EE > F RSN (4) 407 ¢

1CS (10" kg CO> km” ) = F veoner X OQH (Kg/ha) X 1.2 (4)

SR E T FF EE o o EE e R o S (F Weather) E R EE TR
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EHE0R e R SEHRE0L I BRI L FEAERN o P 4*5%%;‘%
i &7 100meshts 4v » MR feAl BE(RA3:1 > 2-R)RE > AfF 7 Mk R
e R o ) VRS TR frilig (s kA 47 R (ICP-0ES) & 7 4 47 » Rl 2 2 37 4
Ba+ (2|EEBRIF 2-3 KA 2 2013) « i SRS € 1995 % MR 7R
Wi anti 2 (NIST-2709a) $ /e LR R fHim » @ 38 (73 3 nfffl » 712 kb g
W2 ’J\"# (I L-/%F*i@rs g%ﬂ"cp%&\%‘rﬁﬁﬂgz AL KR o

F1ET T RSP e A2 3 'E_’j'?,l'lﬂé-fij\&;__llilkmw_J:
- :sgmq.sg s 1&4@(:@ LY FE L SRR R IR Ry S SR
05 B L
& L EAMILEEIEALTSE
Treatment Na® Mg>* K* Ca” Fe?*
g/pot g/pot g/pot g/pot g/pot
Blank 1.31+0.11 0.79 +0.17 8.75+4.50 0.32+0.02 33.12+1.22
KNOs 1.16 £0.30 0.82+0.17 8.83+2.54 0.32£0.01 31.83£2.54
K2S04 1.14 £0.10 1.00 £ 0.34 8.66 £ 0.80 * 0.31£0.05 30.38£4.73
OLIV 1.25+0.23 1.30 +0.48 9.16 +2.05 0.33 £0.01 33.90+1.33
OLIV_KNO3 0.98 +0.23 1.82 +0.65 8.33+2.27 0.28 +£0.02 33.74+1.32
OLIV_K2S804 1.10+0.23 1.48 +0.24 9.77+2.12 0.36 =0.01 3423 +0.68
OLIV 20g 1.18 £0.12 2.39+0.35*% 8.81+1.25 0.37 +£0.01 3228 +3.42
OLIV 20g KNO; 1.16 £ 0.45 1.95+0.26 * 9.99 +3.82 0.32+£0.01 3243 £ 0.56*
OLIV 20g K2SO0q4 0.96 +0.38 1.62 +£0.51* 6.73+£2.77 0.36 +£0.03 31.77 £0.63

'Data analysis by Tukey HSD, Significance codes *, ** and *** refer to p-values in the ranges 0.01-0.05, 0.001—
0.01 and 0-0.001 respectively.
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3.3 Bt 3 kAR M

i R P N R S Ol R AR G285 R 0
7 b AURiE (70 & sihiediefo it o Ak A Y hd );;,,gg_+ iR p gl
E i Eif T (OLIV) & VE’/F ﬁ’iﬁ“’(KNOa) < B 47 (K2S04) 5% & . R R |

W AT e A28 0 R A FpT (Mg”)rﬁ?L i”/iéfi

2 BREREATEBETRENEZHSH

Treatment Na* Mg?* K* Ca?* Si*t

mg/l mg/l mg/1 mg/1 mg/1

Blank 15.86 1.51 2.86 3.87 8.44
KNOs 3543 29.60 219.67* 69.73 " 11.32*

K2804 3522 ™" 2191° 298.58 54.67° 16.02
OLIV 15.06 240" 2.10 3.78 10.92
OLIV_KNO: 38.01 " 46.74 " 225.86 " 6535 14.59 **
OLIV_K2804 3635 2442 17228 ™ 36.51 ™ 20.19 "
OLIV_20g 15.35 3.54° 1.61 4.45 12.04 **
OLIV_20g KNO; 37.89 " 44,57 178.72 " 56.65 " 1434
OLIV_20g K>S04 35.28" 3170 161.16 " 3943° 17.65"

Data analysis by Tukey HSD, Significance codes *, ** and *** refer to p-values in the ranges 0.01-0.05, 0.001—

0.01 and 0-0.001 respectively.
Box plot of total leachate Mg2+
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ﬂff’}ﬁ”}f%(OLIV)z SRR . OR BTt A o 0 FRR ﬂi’}ﬁ’fﬁ?(OLIV) ~ B ﬁ’xﬁ“’
(KNOs) #rmﬁ@ﬂMﬁﬁ@4gﬂg$+myﬂg§¢@gﬁﬁ gl g
FREEif s e pro ﬁk“mﬁkﬁ%ipﬁ“o%%ﬁﬁ%“ﬂm%ﬁ’%
wi&%i%swﬂf’M“ﬁ%&%ﬁiﬁﬁmﬁﬁﬁﬂ’%W&ﬁEmwﬁwﬁ
BHE 4okt €25 5(WI6) -

erKNOsshie & ¢ > B A LD R Zl e e ookl 0 £ B fde B S i R Mgt
ER 'w.? SERFF P ﬁé‘ﬁ’ ﬁg'} STl o BT plan ks KzSOM’”/T de B R HEMg?
e o e Bk 4p vt KNOs R g m_«fr v ¥ B MGERABITON YRR KT o
3.4 4 MY FRE B A4 Mg

FEATRE 3 B AR DEE £ (OLIV) rZte » 12 B & pl e do (KNOs)
Frfadm (KoSO0a)ens do 4t 3P ¥ ugdfe e I £~ 4 i B o

% 3. 14K ER (Na', Mg>, K', Ca¥', Si*)

Treatment Na* Mg** K* Ca? Si**
g/pot g/pot g/pot g/pot g/pot
Blank 32.11£0.46 0.06 = 0.00 0.11 £0.16 0.18 £ 0.01 0.06 =0.0.1
KNOs3 32.00£0.11 0.05 +0.20 0.23+0.20 0.16 £ 0.01 0.05=0.0.1
K2SO04 31.58 +£0.38 0.08 = 0.08 0.10 £ 0.08 0.17 £ 0.01 0.05 £ 0.00
OLIV 31.71 £0.07 0.15 +0.00 ** 0.09 £ 0.00 0.17 £0.01 0.08 +0.02
OLIV_KNO3 31.78 £0.13 0.15 £ 0.03 **=* 0.20 £ 0.03 0.16+0.02  0.08+0.00%*
OLIV_K2S04 31.67 £0.09 0.16 £0.01 *** 0.18 £ 0.01 0.18 £ 0.00 0.06 £ 0.01
OLIV_20g 31.46 +0.19 0.17 £0.00 *** 0.09 +£0.00 0.17 £ 0.01 0.08 +0.01

OLIV_20g KNO3 31.49 £0.12 0.17 £0.03 *** 0.22 £0.03 0.17+£0.02  0.08+0.00 **

OLIV_20g_K»S04 21.10+0.16 0.10 £ 0.01 ** 0.17 +£0.01 0.12 +£0.01 0.06 +0.01

2 387 e I £ 8 2 0 4 (g DA 0 I 3 Y R AR el
£ (2050 ) $HEHS KT R A L LR o (B BN 5 R R T AL FI T E H Y
FlEd e E P RERF L AASEEH T P ALY T o

§QIERAT Y o ViR I AE mfﬁ%ﬁ%#’f“ﬁ]y*’%éﬂnj‘é v A > 4eKNOsfrK2S04
HERFPE VUMEH IR FLERRT AT RPN SAPEF LT G K
PEOTERR ARy A0 o Fu gt i Mgt T o SiES 2 & e
FTIMEER -
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3.5 4 ¥ %4

SRR R B BN O S Y ,ﬁyﬁiﬁxﬂﬁﬁ?&ﬂ TR e R
Jefed B4 cnB o b1 (B 1@"#’;}'Flmq\Q%J}’ﬂ?ﬁ PARIEET SFE gL fifedr 2
B ib- ARG SRS AN ER Y A A F o F Y RINES DY
Fofeid > APSFATHES UMD PLEF L AR B ERENRE @
LEAZHEF ORI L INER o

R4 BERGEHEMIBEEE - REREMES

Treatment Length Weight FeZ* Mg2*
cm g g/pot g/pot
Blank 23.83+1.04 1.09+0.23 0.07 £0.01 0.20 =0.04
KNO3 2550+2.18 0.98 +0.19 0.08 +0.00 0.16
K2804 26.33 £2.08 1.12+0.23 0.08 +0.03 0.14 +0.07
OLIV 27.00 +2.00 1.28 +0.05 0.10 +0.04 0.34 +0.01
OLIV_KNOs3 28.33 +£0.58 1.73+0.05 0.17 +0.08 0.42 +0.03
OLIV_K2804 29.00 +6.00 1.68 +£0.55 0.36 + 0.46 0.34 +0.23
OLIV 20g 29.33+4.16 1.51+0.09 0.16 + 0.05 0.43 +0.03
OLIV 20g KNOs 33.67+115% 3464042 %= 0.83+0.64 * 0.76 4 0.10 ***
OLIV 20g K2804 27.00 = 4.58 147028 0.11 £0.01 0.28 +0.01

ERALAEFEF A A I 7 (OLIV) $He 4~ 42 3+ (Mg? )= fe e 55
FRAT AT 2 AL Do AR gt e R P BRS o el LR A
fedn (KNOs) g & i * pF > Mg e oo ¥ 95 » @42 P EI - oA sz B3 &
@%WPFW“’Mﬁ@%ﬁﬁﬁ#m@$+u%ﬁ4owwif’ﬁﬁ%ﬁmﬁ@
(K2S04) e &£ 4 5 i%ﬁgMg“m")»"]I vle stk ApEF s o W F IR RE ’}ﬁ"}‘g}v 2 H g
P A B L NGRS Y RS am%4’ﬁ¢ﬁ$iﬁw4#ﬁ%%%§ﬂ
EFEE LA -

21



Lok B

AP FH A RESCE CBRATTY R E AT HRAILEDR > o PR
kg o B 7 (OLIV) a2 e chfe 47 i ¥ Bgor o inrﬁ mﬁ%%ﬁ-'ﬂ' (Mg?* ))& » = 4prt
HRE EF({RT2ELFARAERT cSAPEIF AR B IEY 97 * 43 5 h
Foot e A el e F B IMER o

Relationship between Average Plant Height and Dry Mass by Treatment
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9%) > £ 2 E31.285% (H4c16.77%) (#11) o 484 = &£ 35 +c 320 5 (OLIV_20g)
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A o
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0s) s o OLIV_KNOs a2 = S DT 3o 4+ % & 5 28. 33/ F (3#+4:18.88%) » £
€ 51.73% (3+4:58.23%) » @ OLIV_20g KNOsed2 P28 F % > £ 5| T 353 & 33.67
Joot (3 4cd1.26%) fo£ £3.465 (3 4 216. 770/) (%11) % r A7 ﬁ*ﬁ‘%
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3.7 @y

RS AL LD P S ol o st 1 G R O
[V)z H g gl ﬁ’xf@“’(KNOﬂ’ff'Eu fadm (KoS04) 3 B e L 33T 2 5 B F ok o 3 £
2LE AR OLIVAE 2 2 EpHese 0 0 2 383 4e > KNOs 2% KoSO48_F a8 — 9% 3 5éOLIV
EHB I ERET R Do o FIEIEFE LA RIS E e g 2 EERE O
B PRE £ R PSR -

%D, B 28 xR L pH 18 8 3 84

Treatment Experimental Experimental Soil
Soil pH before pH after
Blank 4.10 4.40 +0.26
KNOs 4.10 420+0.10
K2804 4.10 423 +0.15
OLIV 4.10 4.50+0.10
OLIV_KNO3 4.10 4.47 +£0.06
OLIV_K2S04 4.10 433+0.12
OLIV_20g 4.10 4.57+0.06
OLIV_20g KNO3 4.10 4.50+0.10
OLIV_20g K2804 4.10 4.60 +0.00

& PF (5]4c20 5 0LI
17 OLIVE H 1 'L%\f/l
?mpHér;ﬁ P p
ﬁ’xﬁ“"\‘ﬁﬁiﬁwfﬁ"‘l‘ g
50 » A iIZFEEA 7
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V) »pH#e= {4 lg % - i d Bdpd rBlAFwB T
S|P e E % 02 v g S pHen R B e L RS - PR
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< Lo 0 £ 2 FO0LIV_20g KoSO4&2 52 > pHit = iE 3140.
FE Rl 4 T Ea s SR ¥ R Mgl F - SR
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3.8 —F R EEIR LEF

SFMRHFEA TR DL R R AT § RS 4 0 2 FE6001 1974
T/ e iE- PR @ N R A DR i (Freane) ~ 43T 7
v A E T b CER E Sl 20 7 2§ R E T F]S 0 kR« E Ten Berge
L(2012) #& M 2 g2l ~ 3904 o

>

E

k6. AFERIEHHESPEALRA - ABTH A Mg~ Bibik £40 CO, H#

EewE
Treatment Mg?* applied CO: capture in CO: capture in CO: capturein —— CO:

leachate soil plant capture
kg ha! Kg ha! Kg ha! Kg ha! % Kg ha!

Blank 0 0 0 0 0 0
OLIV 1475.44 0 424.72 175.16 8.83 599.88
OLIV_KNOs 1475.44 57.20 130.73 343.18 15.51 1054.04
OLIV_K:S0s 1475.44 43.13 215.67 488.85 11.00 747.66
OLIV_20g 2950.88 15.03 255.51 646.28 6.75 916.82
OLIV_20g KNO: 2950.88 83.40 222.41 1056.48 14.53 1973.89
OLIV_20g_K>504 2950.88 70.77 226.46 396.30 5.10 693.52

LOBEA AT Y AR R A B R AR T AP B

L F (OLIV) e R B F 3 - F aemajo @ o 5w 2§ OLIVE A i 49 (KNO
DBERTPE - § MR ER L TED 0 B E R e o bldo o @ % B somE SOLIV_
20g KNOSAJE » = § 1 phdp BB 2517 1973.892 7 /2% » i & 8 £ 0 54 15 A P
SR E AT o APV 2T o A A 4m (KaS0a) e £ B F ook 0 T B A 4 2

PGBl o B A R LU EAT B R e § RS 6 ek L B HF - 9
Pt ’?fafr',fj‘énﬁ{;mfﬁ"}g},‘fpd-/:,g?}Edﬁ&fg R B F R T
TEM . PP R AP PR A AT T T .
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