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Materials and Methods

Supplementary S1 - Toxicity tests using naturally bioluminescent bacteria

Vibrio fischeri

e Kinetic bioluminescence inhibition test (modified ‘Flash Assay’) with bacteria Vibrio
fischeri (ISO-21338:2010)

The Vibrio fischeri acute kinetic bioluminescence inhibition assay was performed at 30-min
exposure time and room temperature (~20°C, AC-controlled) in 96-well microplates (non-tissue
culture treated, Greiner-Bio-One) according to the modified Flash-assay standard ISO protocol
(ISO-21338:2010, 2010) described in (Mortimer et al., 2008). The lyophilized Vibrio fischeri
bacteria (Aboatox, Turku, Finland) were reconstituted in a solution containing 20 g/L. NaCl, 2.035
g/L MgCl,-6H,0 and 0.3 g/L. KCI. All nanocomposite suspensions and their serial dilutions were
prepared in 2%NaCl. Each microplate well received 100 pL. nanocomposite test suspension in
2%NaCl and was then supplemented with 100 puL bacterial suspension in 2%NaCl in a Microplate
luminometer Orion-II with auto-controlled dispenser unit, operated with Simplicity-software 4.2
(Berthold-Detection-Systems, Pforzheim, Germany). Bacterial luminescence was recorded
continuously in the first 30 s after dispensing (without sample mixing) and then the luminescence
was recorded again after 30-min incubation. All experiments were performed at least in 3 replicates
(n=3) and each measurement series included both negative (2%NaCl) and positive (ZnSO,4-7H,0)

controls. The inhibition of bacterial luminescence (INH%) by the toxicants was calculated as

follows:
IT30
INH% = 100- —— x 100
KF X ITO (1)
IC30
KF = ——
IC0 (2)

where KF is a correction factor accounting for the natural loss of luminescence in the control sample
(bacteria in 2%NaCl). The maximum luminescence values in the first 5 s after dispensing test
bacteria into the control and test samples, are indicated with IC, and 1T, respectively. And I1C5, and
1Ty are the respective luminescence values of control and test sample after 30 min. The nominal
concentration of a compound reducing the bacterial bioluminescence by 50% is defined as the half
maximal effective concentration (ECsp). The nanocomposite-specific 30-min ECs, values were
calculated as described in section 2.4.

The precursor metal salts were also tested for toxicity due to dissolution of directly bioavailable

metal ions. Expectedly, ZnCl, was “harmful” (30-min ECsy = 17.5 mg-Zn?*/L), comparable with
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positive control ZnSO4 7H,0O (30-min ECso = 7.8 mg-Zn?*/L). As foreseen, CaCl,'2H,0 and
MgCl,-6H,0 were non-toxic to V.fischeri. The precursor salts FeCl;-6H,0 and ZrOCl,-8H,0 had
in-test pH 3-5.5, below the recommended V. fischeri range (pH 6—8.5), but adjusting pH with NaOH

formed precipitates which discredits the results for these two salts.

e Viability assay (‘Spot Test’)

Vibrio fischeri viability assay (‘Spot test’) was performed following essentially the methodology
described by Suppi et al. (Suppi et al., 2015) with a small modification using 2% NaCl as the
incubation medium (isotonic medium for marine bacteria V. fischeri) instead of distilled water
which is commonly used for other bacterial strains.

The “Spot test’ assay evaluates the ability of the toxicant-exposed bacteria to form colonies on a
toxicant-free nutrient agar after 2-h and 24-h exposure to the tested nanocomposites (toxicants).
Briefly, at the end of the ‘Flash Assay’, the 96-well microplates with V. fischeri and the toxicants
were incubated at room temperature (~20°C) in the dark for 2 h and 24 h without shaking. After 2-h
and 24-h exposure to the toxicants (in 2% NaCl), 3 uL of the cell suspension from each microplate
well was pipetted as a ‘spot’ onto an agarized Beneckea-Harvey (BH) growth medium containing:
yeast extract 3 g/L, tryptone 5 g/L, glycerol (99%) 2 mL/L, NaCl 30 g/L. Na,HPO,4-12H,0 9.45 g/L,
KH,PO, 1 g/L, (NH4),HPO, 0.5 g/L, MgSO,-7H,0 0.3 g/L, agar 15 g/L. The inoculated agar plates
were incubated at room temperature in the dark for two days (48 h) until the bacterial growth was
visible. The colonies were visually analyzed in the dark when bacteria started to emit light and
photographs were taken at 48 h. The MBC values (minimum bactericidal concentration) of the
investigated nanocomposites were determined visually and defined as the lowest tested nominal
concentration which inhibited completely the ability of Vibrio fischeri to form visible colonies after
plating (“spotting”) onto toxicant-free agar plates. The tested nominal concentrations included
exponential (3-fold) dilution series of the nanocomposite suspensions in the range of 1-1000 mg/L
(as total dry mass) and of the soluble precursor metal salts in the range of 0.1-1000 mg metal/L

(depending on the toxicity of the compound). All tests were repeated 3 times.
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Supplementary S2 — Composition of the OECD TG 201 algal growth medium

Composition of OECD-TG-201 test medium

Component OECD

mg/L mM
NaHCO, 50.0 0.595
NaNO, Element composition of test media
NH,Cl 15.0 0.280
MgCl, 6(H,0)  [12.0 0.0590 Element OECD
CaCL2(H,0)  [18.0 0.122 mg/L
MgSO,47(H,0) 15.0 0.0609 C 7.148
K,HPO, N 3.927
KH,PO, 1.60 0.00919 P 0.285
FeCl;-6(H,0) |0.0640 0.000237 K 0.459
Na,EDTA2(H,0) [0.100 0.000269* Na 13.704
H;BO; 0.185 0.00299 i 4.905
MnCl,-4(H,O) 0.415 0.00210 Mg 7913
ZnCl, 0.00300 0.0000220 Fe 0.017
CoCl,-6(H,O) 0.00150 0.00000630 . 0115
Na,MoO,42(H,O) (0.00700 0.0000289
CuCl,.2(H,0) 0.00001 0.00000006
pH 8.1

Table S1: Composition of the OECD TG 201 algal growth medium for the bioassay OECD-201

and viability assay (‘Spot Test’) with green freshwater microalgae Raphidocelis subcapitata.
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Supplementary S3 — Phosphate adsorption tests for P pre-loading and

saturation of nanocomposites ZnFeZr—6:1:1, ZnFeZr—6:1:1@MPs,
CaFeZr—6:1:1 and MgFeZr—6:1:1

The goal of the phosphate adsorption tests was to preload selected representative adsorbents with
phosphate - 2 with Zn (ZnFeZr—6:1:1 and ZnFeZr—6:1:1@MPs) and 2 without Zn (CaFeZr—6:1:1
and MgFeZr—6:1:1) - until saturation capacity is reached, i.e. until they are exhausted and can not
uptake phosphate anymore. This step was undertaken to prevent undesired spontaneous adsorption
of phosphate from the OECD-201 medium by the nanocomposites as phosphorus is a critical
nutrient which is essential for algal growth.

For this purpose, the procedure described in the following diagram was implemented.
Ortho-phosphate (PO4-P) was measured spectrophotometrically using a Spectroquant® test kit from
Merck KGaA, Darmstadt, Germany with two measuring ranges 0.05-5.00 mg/L PO4-P and 0.2-15.3
mg/L PO4-P. Samples with higher concentrations were diluted accordingly.

The Spectroquant® Cell Tests come with prefilled 16 mm round cells and all the required reagents
to perform the analysis according to the instruction leaflet provided. The method is analogous to
EPA 365.2+3, APHA 4500-P E, and DIN EN ISO 6878.

After preloading the four selected adsorbents with phosphate, they were resuspended in deionized
(milli-Q) water and in OECD-201 algae growth medium and their new stock concentrations were
re-measured again before starting the toxicity tests, following the procedure described in the

diagram below.
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Phosphate Adsorption

* Prepare 300 mL synthetic solution in Milli-Q water of 1 g/L KH,PO,4 (corresponds to 228 mg/L PO,-P)

e Add the respective nanocomposite adsorbent at 1 g/L test concentration (nominal, referring to the whole
composite)

* Mix continuously for 1 h at room temperature

e Afterthe 1 h contacttime, splitin aliquots of 6 x 50 mL in Falcontubes

* Centrifuge at 9500 rpm for 20 min

s Decantsupernatantand measure PO,-Pin collected effluent: 98 mg/L PO4-P (n=6)

Wash1

e Add 50 mL Milli-Q water to each of the 6 Falcon tubes with replicas of the same dewatered nanocomposites
* Mix vigorously by vortexing for 5 min at room temperature

* Centrifuge at 9500 rpm for 20 min

* Decantsupernatant and measure PO,-P in collected 15twash water effluent: 30 mg/L PO,4-P (n=6)

Wash 2

* Repeatthe same procedure as described in “Wash 1”
* Decantsupernatant and measure PQ4-P in collected 2" washwater effluent: 2.5 mg/L PO,-P (n=6)

Wash 3

* Repeatthe same procedure as described in “Wash 1”
* Decantsupernatant and measure PO,4-Pin collected 3@ washwater effluent: < LOD= 0.05 mg/L PO,-P (n=6)

Resuspend in OECD-201 medium and in Milli-Q water

* Prepare 100 mL fresh OECD-201 algal growth medium and measure phosphate: 0.36 mg/L PO,4-P (n=2)
¢+ Add 50 mL OECD-201 medium to 3 of the Falcontubes and 50 mL Milli-Q water to the other 3 Falcontubes
with the dewatered P-preloaded nanocomposite particles
* Mix vigorously on a plate shakerfor 1 h atroom temperature
¢ Centrifuge at 9500 rpm for 20 min only 2 of the 3 Falcontubes with OECD-201 medium
¢ Decantsupernatant and measure PO,-Pin the collected OECD effluent: 0.35-0.42 mg/L PO,4-P (n=2) to verify
\_ that the nanocomposites are saturated and do not adsorb phosphate from the OECD-201 medium )

~

[Measure Dry Residue at 105°C and define stock concentration of P-preloaded nanocomposites
e Takethe 3 x50 mL Falcontubes with nanocomposites resuspended in Milli-Q water and transfer their content
in porcelaincrucibles. Measure the weight of the empty and of the full crucibles before drying
* Putthe crucibles in a lab oven and dry at 105°C overnight until constantweight (DIN-38409 standard)
* Takeout the crucibles, cool down in a desiccator and weigh again the full crucibles after drying
* Calculate the Dry Residue at 105°C as the difference betweenthe sample mass before and after drying (n=3)

* Calculate the new stock concentration of the P-preloaded nanocomposites based on the Dry Residue at
105°Cin 50 mL water suspensionvolume: 0.956 g/L (n=3)

\ » Usethe 3™ Falcontube with nanocomposites in OECD-201 medium for the toxicity testing Y,

Fig. S1: Scheme for pre-loading with phosphate the adsorbents ZnFeZr—6:1:1,
ZnFeZr—6:1:1@MPs, CaFeZr—6:1:1 and MgFeZr—6:1:1.
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Fig. S2: Particle size distribution analysis (primary size) performed with laser diffraction, showing
median diameter dsg=1-10 um for all as-synthesized nanocomposites. Left panel: ZnFeZr-based

materials; Right panel: Ca-/Mg-containing materials (Drenkova-Tuhtan et al., 2024).
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Fig. S3: Samples crystallinity analysis with X-ray diffraction (XRD) of all ZnFeZr-based (top five
diffractograms) and three Ca-/Mg-containing (bottom three diffractograms) nanocomposites

(Drenkova-Tuhtan et al., 2024).
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Fig. S4: Settling of the studied materials’ particle suspensions: visualization of their stability in DI
water (upper panel) and 2% NaCl (lower panel) at 0 min, 30 min, 2 h and 24 h (Drenkova-Tuhtan
et al., 2024).
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Fig. SS: Viability of bacteria Vibrio fischeri and minimum bactericidal concentration (MBC) after
24-h exposure to: a) all as-synthesized composites and b) the pilot-scale tested composite
ZnFeZr 6:1:1, its magnetic version ZnFeZr 6:1:1@MPs and their respective filtered particle-free
supernatants.

Remarks: All V. fischeri results are adopted from (Drenkova-Tuhtan et al., 2024).

Viability was determined based on colony-forming ability of the bacteria exposed to the tested
compounds in 2%NaCl for 24 h at ~20°C. After exposure, 3 puL bacterial suspension was transferred
to a toxicant-free agarized nutrient medium and plates were incubated for 48 h at room temperature.
Blue-green spots are bioluminescent bacterial colonies photographed in the dark after 48-h
incubation. MBC is the lowest tested concentration which inhibited completely the bacterial growth
(no visible colonies detected): All concentrations are nominal and refer to “mg-compound/L”,

except for Zn-salts: “mg-Zn/L”.
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Fig. S6: Settling of composite CaFe-2:1 (100 mg/L test concentration) during the Daphnia magna
acute immobilization test (Left image: beginning of the test; Right image: end of the test after 48 h).
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Table S2: Total metal concentrations (mg-Me/L) in 100 mg/L homogenized suspensions in DI water (left panel) of the tested materials measured with

ICP-OES, and in 100 mg/L exposure concentration in OECD-202 medium/“Standard Freshwater” (right panel) of homogenized tested materials measured

with TXRF (n=3) prior to the start / in the beginning of the Daphnia magna tests.

Measured precursor metal concentrations in 100 mg/L

homogenized suspensions of the oxide/hydroxide precipitates

Nominal Zn-fraction
Composite name exposure Measured Me-concentrations (DI water) Measured Me-concentrations (OECD-202 medium) by molar
concentration ICP-OES analysis TXRF analysis mass
Zn2+ Fe3+ Zr4+ Caz+ Mg2+ Zn2+ Fe3+ Zr4+ Ca2+ Mg2+
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (Wt%)
ZnFeZr-18:5:1 100 52.7 13.0 3.7 n.a. na.| 454+79 10.2+£1.5 n.d. n.a. n.a. 36.6
ZnFeZr-10:1:1 100 55.0 5.1 7.2 n.a. na.| 46.6+89 32+1.5 n.d. n.a. n.a. 37.0
ZnFeZr-6:1:1 100 43.7 6.8 9.5 n.a. n.a. 37.1+4.5 5.5+£0.6 n.d. n.a. n.a. 26.2
ZnFeZr-4:1:1 100 38.9 9.5 13.6 n.a. n.a. 323+£6.8 7.5+1.8 n.d. n.a. n.a. 24.1
ZnFeZr-3.6:0.2:1 100 41.6 24 16.9 n.a. na.| 364+21.1 1.6+1.2 n.d. n.a. n.a. 25.4
CaFe-2:1 100 n.a. 56.2 n.a. 1.9 n.a. na. 49.7+£23 n.a. 60.9+2.0 n.a. n.a.
CaFeZr-6:1:1 100 n.a. 21.7 31.2 1.7 n.a. na. 14.7+0.04 nd. 40.6+12.8 n.a. n.a.
CaZnFeZr-3:3:1:1 100 31.3 11.2 16.0 0.0 na.| 27.8+3.5 9.1+0.8 nd. 509+2.6 n.a. 18.3
MgFeZr-6:1:1 100 n.a. 20.6 293 n.a. 1.8 na. 14.7+0.08 n.d. n.a. <LOD n.a.
MgZnFe-1:1:1 100 28.8 259 n.a. n.a. 35] 262+0.04 21.5+1.2 n.a. n.a. <LOD 16.7
ZnFeZr-6:1:1@MPs 100 8.7 >50.0 1.9 n.a. n.a. 12.6+£ 0.1 22+0.7 n.d. n.a. n.a. 5.2
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Table S3: Total metal concentrations (mg-Me/L) in water samples collected from the water
column at 100 mg/L exposure concentration at the end of the Daphnia magna tests after 48 h
(n=3). Samples were analyzed with TXRF. The Zr*" and Mg?" values were below the limit of
detection (<LOD) for all samples.

Total metal concentrations in the water column after 48 h exposure

Composite name (n=3)

(100 mg/L nominal (mg-Me/L)

exposure concentration) It et o Ca?* Mg
ZnFeZr-18:5:1 2.63 £1.18 0.19+0.12 <LOD 56.8+5.3 <LOD
ZnFeZr-10:1:1 1.34£0.11 0.18 +£0.07 <LOD 72.5+11.7 <LOD
ZnFeZr-6:1:1 1.91+£0.38 0.13+0.08 <LOD 51.2+10.7 <LOD
ZnFeZr-4:1:1 1.34+0.24 0.14 +0.07 <LOD 479+9.5 <LOD
ZnFeZr-3.6:0.2:1 1.14+£0.19 0.13+0.08 <LOD 59.2+10.6 <LOD
CaFe-2:1 0.04 £ 0.01 0.08 + 0.04 <LOD 37.5+6.1 <LOD
CaFeZr-6:1:1 0.03+0.01 0.25+0.41 <LOD 42.4+£23.6 <LOD
CaZnFeZr-3:3:1:1 1.92+0.82 0.10+0.10 <LOD 473+£9.97 <LOD
MgFeZr-6:1:1 0.07 £ 0.03 0.06 + 0.00 <LOD 402 +£17.2 <LOD
MgZnFe-1:1:1 0.97 +0.15 0.16 £0.10 <LOD 554+11.5 <LOD
ZnFeZr-6:1:1@MPs 0.59+0.20 0.23+0.21 <LOD 63.0+9.2 <LOD
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Table S4: Total metal concentrations (mg-Me/L) in the water column for all nominal exposure
concentrations at the end of the Daphnia magna tests after 48 h (n=3). Samples were analyzed
with TXRF. The Zr*" and Mg*" values were below the limit of detection (<LOD) for all

samples.

Nominal

. exposure Zn2+ Fe3+ r4+ CaZ+ M 2+

Composite cons: (mgl)  (mgl) (mgl) (mgl)  (mgl)
(mg/L)

3125  0907:015 014£017 <LOD 5632+ 11.00 <LOD

625  180+023 0.11+0.12 <LOD 4953+1098 <LOD

e EeZr 1851 125 2354014 014+005 <LOD 53.55+1937 <LOD

:3: 25 2124064 0194010 <LOD 51.13+1461 <LOD

50 2234067 0.17+0.13 <LOD 50.04+859  <LOD

100 263+1.18 019+012 <LOD 56.77+525 <LOD

3125 1412004 015:0.08 <LOD 5826+17.60 <LOD

625  199+044 0114007 <LOD 53.96+121 <LOD

JeEeZe 1011 125 2.02+056 0134007 <LOD 63.79+4.62 <LOD

i1 25 2254039 0.15+009 <LOD 6947+856  <LOD

50 176+007 015+009 <LOD 7497+511 <LOD

100 13424011 018+007 <LOD 72.46+11.74 <LOD

3125  1.06:0.03 014£008 <LOD 5731+549 <LOD

625 1824008 0124012 <LOD 5290+£992  <LOD

—— 125 167056 014+010 <LOD 55.18+846 <LOD

g% 25 2214054 0144006 <LOD 52.04+675 <LOD

50 1854070 015+0.11 <LOD 51.53+282 <LOD

100 1914038 013+008 <LOD 5122+10.74 <LOD

3125  0.70£0.11 009010 <LOD 47.66:4.64 <LOD

625 1224011 0124009 <LOD 49.03+823 <LOD

N 125  201+010 028+023 <LOD 5490+6.60 <LOD

g% 25 2124026 0114009 <LOD 4824+625 <LOD

50 1774030 012+0.10 <LOD 50214629 <LOD

100 1344024 014+007 <LOD 47864954 <LOD

3125  1.0£001 011£0.09 <LOD 6550%544 <LOD

625 1814001 010+007 <LOD 60.73+610 <LOD

JeFeZe3.6:02:1 125 2314013 0114010 <LOD 55.99+11.91 <LOD

-6:0.2: 25 1894017 011+0.11 <LOD 54.76+12.52 <LOD

50 160+ 043 013+008 <LOD 53.0413.13  <LOD

100 1144019 013+008 <LOD 59.17+10.59 <LOD

CaFol 50 0.05£002 008002 <LOD 3959£637 <LOD

' 100 004+001 008+004 <LOD 37.51+6.14 <LOD

R 50 0.1020.11  007:00 <LOD 4326+ 1543 <LOD

1 100 003+£001 025+041 <LOD 4243+2359 <LOD

3125  053:004 010:0.09 <LOD 5556+450 <LOD

625  096+0.11 0114009 <LOD 56.15+7.55 <LOD

CaZnFeZe 3311 125  1.73+019 0.13+008 <LOD 5491v13.64 <LOD

:3:1: 25 177+085 011+007 <LOD 5448+344  <LOD

50 2174028 0094009 <LOD 5223+10.03 <LOD

100 1924082 010+0.10 <LOD 47274997  <LOD

MaFoZr-6:1:1 50 0072002 009003 <LOD 41481548 <LOD

L 100 007003 006+00 <LOD 40.16+1720 <LOD

3125  053:022 0245005 <LOD 5628+4.66 <LOD

625 0414012 0114007 <LOD 52.69+674  <LOD

MgZnFoL:1:1 125 0474014 017+0.10 <LOD 52.89+533  <LOD

1 25 070002 020+0.12 <LOD 5680+372  <LOD

50 0.88+0.05 018010 <LOD 51.90+15.06 <LOD

100 097+015 016+010 <LOD 5540+1145 <LOD

50 0412009 003001 <LOD 62782046 <LOD

ZnFeZr-6:1:11@MPs 150 0501020 023+021 <LOD 63.01+920 <LOD
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Table S5: Acute toxicity of selected metals to Daphnia magna, Vibrio fischeri,
Raphidocelis subcapitata and Chironomus riparius with their respective L(E)Csy values
(mg/L) collected from literature.

Remark: The selected metals are representative of the precursor metal salts (ZnCly;
FeCl;-6H,0; ZrOCl,-8H,0; CaCl,-2H,0 and MgCl,-6H,0) used for the synthesis of the

studied nanocomposites.

Metal
Test organism Zn Fe Zrx Ca Mg
Daphnia magna 14-26;3.1% 129-173¢ > 400 ¢f 870 4 — 290 4
2400 ¢

Vibrio fischeri 3.8-438¢ >100"h >4.3k n/a* n/a**
R. subcapitata 0.0371-0.11 >1-1017 1.3-2.5%; n/a™" >100

46! j

Chironomus >25m >5.2m:>4938 n/a™**" - -

riparius n

2 (Blinova et al., 2010) : bulk ZnO or nano ZnO

b (Gongalves et al., 2018) : nano ZnO

¢(Blinova et al., 2018)

4(Okamoto et al., 2015) : CaCl,-2H,0, MgS0,-5H,0, ZrCl,

¢(ECHA Chemicals Database, 2025) : CaCl,-2H,0

f(Zateska-Radziwilt and Doskocz, 2016) : ZrO, ECso> 400 mg/L

g (Mortimer et al., 2008) : Zn?*, bulk ZnO or nano ZnO

" (ECHA Chemicals Database, 2025) : FeCl;-6H,0 non-toxic all acute LCsy and ECsy > 100 mg/L & chronic
NOEC > 1 mg/L

*CaCl, 2H,0: no ECs, data available on ECHA chemicals database: https://chem.echa.europa.eu/
**MgCl,-6H,0: no ECs, data available on ECHA chemicals database: https://chem.echa.europa.eu/

i (Aruoja et al., 2009) : bulk ZnO, nano ZnO or ZnSO, (mg-metal/L)

i(Aruoja et al., 2015) : nano ZnO (mg-compound/L); nano Fe;0, and nano MgO (mg-compound/L)

kK (Couture et al., 1989) : ZrCl, toxicity based on ATP energy stress on green micro-alga S. capricornutum
'(Simon et al., 2001) : Zr oxychloride, Zr nitrate, Zr ascorbate or Zr citrate: 50 uM Zr (4.561 mg/L) slightly
inhibited the dry matter accumulation and insignificantly affected the growth rate of Chlorella pyrenoidosa.
***CaCl, 2H,0: no ECs, data available on ECHA chemicals database. Calcium has only been studied in
terms of its detoxifying effect when applied with other, toxic, metals.

m (Béchard et al., 2008): ZnCl,, mg metal/L, soft water (8§ mg/L as CaCO; equivalents)
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https://echa.europa.eu/et/registration-dossier/-/registered-dossier/15461/6/2/4%20%20%20%20CaCl2

1 (Canadian BC Ministry of Environment, 2008): FeCl; ; > 5.2 mg/L (50 mg/L as CaCO; equivalents),
>49.8 mg/L (250 mg/L as CaCO; equivalents)
*** ZrOCl,-8H,0: no L(E)Cs, data available on ECHA chemicals database: https://chem.echa.europa.eu/

Table S6: Summary of all Zn-containing nanocomposites with their 48-h ECs, for D. magna
and the corresponding Zn-normalized 48-h ECs, values, calculated based on the molar mass

fraction of Zn (wt%) in the nanocomposites.

Zn fraction 48-h ECs 48-h ECs
Composite name by molar mass whole composite Zn-normalized
(Wt%) (mg/L) (mg/L)
ZnFeZr-18:5:1 36.6 4.4 1.6
ZnFeZr-10:1:1 37.0 6.5 24
ZnFeZr-6:1:1 26.2 7.7 2.0
ZnFeZr-4:1:1 24.1 9.0 2.2
ZnFeZr-3.6:0.2:1 25.4 5.7 1.4
CaZnFeZr-3:3:1:1 18.3 12.5 23
MgZnFe-1:1:1 16.7 > 100 n.d.
ZnFeZr-6:1:1 @ MP 5.2 >>100 n.d.
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