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File S1. ICP-OES

The instrument was calibrated with in-house standards (SEL-11, Spoil7). A portion of 20 mg of
the sample was dissolved in 0.77 mL of HNO:s (65 %, Suprapur®, Merck) and then filled up to 100
mL with ultrapure water (milliQ). Then, 2 mL of this solution was filtered using 0.2 um pore size
cellulose acetate membrane filters (Advantec®, Toyo Roshi Kaisha Ltd.) and diluted with additional
10 mL of the blank solution (ultrapure water with 0.5 % HNOs). Measurements were carried out as
two triplicates for each LDH-solution. Additional dilutions were carried out if necessary.

File S2. HS-PTV-GC-MS

HS sampling was carried out with a PAL autosampler (CTC Analytics AG, Zwingen,
Switzerland). The oven was kept at 80 °C for 10 min. The injection was performed by using a 2.5 mL
syringe at 100 °C. A PTV inlet (CIS-4, Gerstel, Baltimore, MD, USA) with a liner (71 mm x 2 mm)
packed with Tenax-TA® was used. It was operated in solvent vent mode at 20 °C for 0.10 min,
increasing the temperature until 300 °C and establishing 1 min as injection time. To perform the gas
chromatographic separation, an Agilent 6890 GC equipment equipped with a HP5-MS UI capillary
column (30 m x 0.250 mm x 0.25 pm, J&W Scientific, Folsom, CA, USA) was used. The programme
temperature started at 45 °C (2.0 min), increased at 60 °C min" to 175 °C, and further increased at 45
°C min™ to 200 °C (1.0 min) for a total runtime of 5.72 min. The detector was a quadrupole mass
spectrometer (HP 5973 N) that was used in the SIM/scan synchronous mode. Full scan was used at
the examined m/z range of 25-250. In the SIM mode, two different groups (group 1: m/z 95, 97 and
130 from 0.80 to 2.70 min. Group 2: m/z 83, 97, 99 from 2.70 to 5.72 min) were used with a dwell time
value of 1 ms in all cases.
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Figure S1. Powder X-Ray diffraction pattern of sample MA-MnO4.
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Figure S2. Powder X-Ray diffraction pattern of sample MA-5208.
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Figure S3. Powder X-Ray diffraction pattern of sample CA-MnO4.
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Figure S4. Powder X-Ray diffraction pattern of sample CA-5208.
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Figure S5. Thermogravimetric Analysis-Differential Thermal Analysis of sample MA-MnO4.
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Figure S6. Thermogravimetric Analysis-Differential Thermal Analysis of sample MA-S208.
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Figure S7. Thermogravimetric Analysis-Differential Thermal Analysis of sample CA-MnO4.
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Figure S8. Thermogravimetric Analysis-Differential Thermal Analysis of sample CA-5208.
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Figure S9. Particle size distribution of sample MA-MnO4 after different times (min) of ultrasound
treatment.
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Figure S10. Particle size distribution of sample MA-5208 after different times (min) of ultrasound
treatment.
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Figure S11. Particle size distribution of sample CA-MnO4 after different times (min) of ultrasound

treatment.
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Figure S12. Particle size distribution of sample CA-S208 after different times (min) of ultrasound
treatment.
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Figure S13. Result of the gas chromatography-mass spectrometry measurements of the batch
experiment with 2 g MA-MnO4 and trichloroethene.
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Figure S14. Result of the gas chromatography-mass spectrometry measurements of the batch
experiment with 2 g MA-S208 and trichloroethene.
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Figure S15. Result of the gas chromatography-mass spectrometry measurements of the batch
experiment with 2 g CA-MnO4 and trichloroethene.
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Figure S16. Result of the gas chromatography-mass spectrometry measurements of the batch
experiment with 1 g CA-MnO4 and trichloroethene.
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Figure S17. Result of the gas chromatography-mass spectrometry measurements of the batch
experiment with 2 g CA-5208 and trichloroethene.
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Figure S18. Result of the gas chromatography-mass spectrometry measurements of the batch
experiment with 2 g MA-S208 and 1,1,2-trichloroethane.
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Figure S19. Result of the gas chromatography-mass spectrometry measurements of the batch
experiment with 2 g CA-5208 and 1,1,2-trichloroethane.
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Figure S20. Result of the gas chromatography-mass spectrometry measurements of the batch
experiment with 1 g CA-5208 and 1,1,2-trichloroethane.



Minerals 2020, 10, 462

Table S1. List of chemicals used within this study.

Chemicals

sodium hydroxides, pellets
Aluminium oxide

Aluminium nitrate

9-hydrate, pure

Magnesium nitrate
6-hydrate, for analysis
Calcium nitrate tetrahydrate
Potassium permanganate,

puriss. P.a.

potassium bromide,

Sodium peroxodisulfate

oxygen, compressed

Trichloroethene, reagent
grade, stabilized with
ethanol (0.49 %)
1,1,2-Trichloroethane

Chemical
Formula
NaOH
Al0Os

Al(NOs)3-9H20

Mg(NOs)2:6H20

Ca(NO:s)2-4H20

KMnOs

KBr

NaS:20s

O2

C2HCIs

C2HsCls

Supplier

Panreac
Fluka
PanReac
AppliChem ITW
Reactants
PanReac
AppliChem ITW
Reactants

Scharlab

Sigma-Aldrich

Scharlab

PanReac
AppliChem ITW
Reactants
Alphagaz, Air
Liquide

Scharlab

Arcos Organics

Purity

98%
99.99%

min. 98%

min. 98%

99.5%

>99.0%

IR
spectroscopy
grade

98 %

>99.995%

99.5%

98%

12 of 14

Table S2. Band positions (cm™) in the FTIR spectra of the permanganate intercalated samples with

corresponding assignments.

Band Assignment

MA-MnO4 CA-MnO4

v(O-H) 3630-3345 3640
v1,v3(H-O-H) 3630-3345 3485
O(H20) 1632 1620
v(NOs) 1385 1353
v1(CO»3) 1060
vas(NOs") 1023
v3(MnOs) 904
v3(MnOs) 826 834
d(Me-OH) 786
vs(MnQOs) 786
(Me-OH) 630
(Me-OH) 589
(Me-OH) 527
(O-Me-0O) 446
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Table S3. Band positions (cm™) in the FTIR spectra of the peroxydisulfate intercalated samples with

corresponding assignments.

Band Assignment MA-5208 CA-5208

v(O-H) 3575-3395 3640
v1,vs(H-O-H) 3575-3395 3478
8(H:0) 1632 1622
v(NOs) 1384 1384
v(SOs) 1312
v(SO3) 1271
v(SOs) 1115 1111
Vas(5-0-0-S) 1061 1060
vas(NO3?) 1022
vs(S-0-0-S) 834 836
6(Me-OH) 785
0(S0s) 685
0(S0:) 667
(Me-OH) 640 588, 529
(O-Me-O) 446 423

Table S4. Results of the HS-PTV-GC-MS measurements of batch experiments with TCE as the

contaminant. Results of the blank solution are also given.

Amount Oxidising

Sample Sample Reaction Concentration TCE Concentration Agent Reacted Oxising
Mass (g) Time (h) (mmol/L) TCE (%) %) Agent : TCE
blank 0 0.400 100.00
72 0.244 61
144 0.243 61
MA-MnO4 2 0 0.400 100.00
2 0.040 10
24 0.008 2
48 0.007 2
72 0.007 2
144 0.007 2 1.3 116:1
MA-S208 2 0 0.400 100.00
2 0.369 92
24 0.341 85
48 0.159 40
72 0.062 16 04-09 50:1
CA-MnO4 2 0 0.400 100.00
2 0.226 57
24 0.063 16
48 0.061 15
72 0.059 15
144 0.053 13 1.0 131:1
CA-MnO4 1 0 0.400 100
2 0.169 42
24 0.070 17
48 0.066 16
72 0.054 14
144 0.049 12 1.9 66:1
CA-S208 2 0 0.400 100.00
2 0.384 96
24 0.283 71
48 0.237 59
72 0.228 57 <0.1 41:1
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Table S5. Results of the HS-PTV-GC-MS measurements of batch experiments with 1,1,2- TCA as the
contaminant. Results of the blank solution are also given.

Amount Oxising
Sample Sample Reaction Concentration Concentration Oxidising Agent:
Mass (g) Time (h) TCA (mmol/ L) TCA (%) Agent Reacted
TCE
(%)

blank 0 0.400 100
6 0.383 96
24 0.319 80
MA-5208 2 0 0.400 100
2 0.398 100
4 0.347 87
6 0.332 83
24 0.306 76

48 0.279 70 <0.3 50:1
CA-5208 2 0 0.400 100
2 0.218 54
4 0.152 38
6 0.139 35
24 0.107 27

48 0.054 14 15 41:1
CA-5208 1 0 0.400 100
2 0.253 63
4 0.251 63
6 0.206 51
24 0.106 26

48 0.054 14 1.4 20:1
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