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Figure S1.  Langmuir sorption isotherms for (a, b) dimethoate in nine different urban soils.
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Figure S2.  Langmuir desorption isotherms for (a, b) dimethoate in nine different urban soils.
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Table S1. Physico-chemical properties of urban soils collected in and around Newcastle, Australia.

Location
Soil 
collection 
area

Soil 
ID

pH
(in Milli-
Q water)

Major mineral 
compound

TOC 
(%)

Fe (%) Al (%) Clay 
(%) Silt (%) Sand (%) Textural

class

Taree TAR 7.5 ± 0.03
Quartz, Sinnerite, 
Ice Ic, Sylvine, 
Bernalite, Albite

2.02 ± 0.01 1.19± 0.03 0.92±0.11 11.2 55 33.8 Silt loam

Fletcher FLE 6.6 ± 0.03 Quartz, Oligoclase, 
Albite, Sodalite 1.29 ±0.02 0.03±0.67 0.01±0.99 12.4 23.8 63.8 Sandy loamHome 

garden
Salamander 
Bay SAL 6.1 ± 0.02

Quartz, Dolomite, 
Zeolite LC-3, 
Palladium

0.25 ±0.16 1.42±0.02 0.65±0.15 1.2 1.2 97.6 Sand

UoN-1 ATC 5.8 ± 0.03
Quartz, Orthoclase, 
Albite, Hyalophane 7.66 ±0.01 1.10±0.09 0.73±0.11 7.5 41.2 51.3 Loam

UoN-2 FOR 6.2 ± 0.05 Quartz, Marshite, 
Albite, Zeolite 3.52 ±0.01 1.95±0.05 1.27±0.13 7.4 23.8 68.8 Sandy loamLawn

Warabrook WAB 6.6 ± 0.04 Quartz, Birnessite, 
Albite, Sinnerite 1.44 ±0.04 1.40±0.21 0.96±0.11 18.7 25 56.3 Sandy loam

Maryland MAR 8.0 ± 0.01 Quartz, Albite, 
Zeolite, Sodalite 0.21 ±0.10 3.15±0.03 0.73±0.18 7.5 16.2 76.3 Loamy sand

Waratah WAT 5.8 ± 0.03 Quartz, Birnessite, 
Zeolite Rho, Albite 0.19 ±0.21 1.08±0.06 0.81±0.14 30.0 41.2 28.8 Loam

Park

Lambton NLT 5.5 ± 0.05
Quartz, Birnessite, 
Anorthite (sodian), 
Kaolinite 1A

0.82 ±0.05 2.11±0.04 0.88±0.09 42.5 21.2 36.3 Clay
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Table S2. FTIR spectral characteristics of nine selected urban soils.

Wavelength range 

(cm–1)
Vibrations Components Reference

3600-3750 O–H stretching, 

“free” hydroxyl

Hydroxyl groups 1

3200-3450 O–H stretching,       

H-bonded

Carboxyl, alcohols and 

phenols/amine, and amide 

groups

2

2800-2950 C–H stretching Alkanes groups, Aliphatic 

methyl and methylene 

groups

3

1800-1950 C=O stretching Anhydrides 1

1680-1640 C=C stretching Alkenes group Amides, 

COO−/aromatics/O–H 

stretching

4,5

1025-1200 C–H in plane Aromatics 6
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Table S3. Constants and coefficients for determination of pseudo-first-order and pseudo-

second-order kinetics models of dimethoate sorption and desorption.

Pseudo-first-order kinetics model Pseudo-second-order kinetics model
Soil ID

K1(Sor) K1(Des) R2
(Sor) R2

(Des) K2(Sor) K2(Des) R2
(Sor) R2

(Des)

TAR 1.1E4 7.6E3 0.019 0.031 0.06 0.04 1.00 1.00

FLE 7.6E3 5.7E3 0.090 0.058 0.08 0.03 1.00 1.00

SAL 3.8E3 3.8E3 0.108 0.124 0.02 0.02 0.999 0.999

ATC 7.6E3 4.6E3 0.045 0.125 0.04 0.02 1.00 1.00

FOR 7.6E3 5.7E3 0.035 0.072 0.04 0.03 1.00 1.00

WAB 2.3E4 7.6E3 0.004 0.039 0.08 0.04 1.00 1.00

MAR 1.1E4 7.6E3 0.017 0.033 0.07 0.05 1.00 1.00

WAT 7.6E3 5.7E3 0.036 0.077 0.04 0.03 1.00 1.00

NLT 3.2E4 1.1E4 0.002 0.032 0.14 0.04 1.00 1.00

Sor = Sorption; Des = Desorption
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