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1. Introduction

On the 29™ of November 2024 a request was made to determine if the product ‘Active Tray, XL
11cm’ has the capabilities to alter the concentration of heavy metals and anion compounds in
water samples.

Harmony H20 offer the Active tray to purchase online. The website claims it contains 60% water
ortho clusters. Information on the website claims it can change the structure of water. This
product is made of copper, works based on living water technology and takes full advantage of
the energy of nature, interacting with specially formulated standard water inside the disc. This
disc revitalizes all kinds of liquids such as water and juices.

The National Brownfield Institute used two analytical methods to see if the results would alter
after using the disc. The techniques include X-ray fluorescence (XRF) and lon chromatography.
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2. Method Used

Within this experiment two analytical methods were utilized at the National Brownfield Institute.
This included X-ray fluorescence (XRF) and lon chromatography.

X-ray Fluorescence (XRF)

X-Ray Fluorescence (XRF) is a technique that can be used to determine the elemental
composition of a wide range of materials and provide a quantitative analysis. There are two
main advantages of this technique which includes that it is a non-destructive method and
provides safe sample preparation without chemical waste. It also contains the ability to
measure the fluorescent x-ray emitted from a sample when it becomes excited by a primary x-
ray source. This method is widely used to detect toxic heavy metals such as lead, mercury,
cadmium and others.

X-Ray Fluorescence (XRF) was performed on two spiked water samples to establish if there
were any heavy metals present and concentrations pre disc treatment and post disc treatment.
This was completed using the equipment at the National Brownfield Institute (NBI). The XRF
Model used was S2 Puma, testing was performed on the 25" -29" of November 2024.

lon Chromatography

lon chromatography is a widely used technique for determining and separating anions within
water samples. It can measure the concentrations of the major anions which include fluoride,
chloride, nitrate, nitrite, bromide, phosphate and sulfate, in the parts-per-billion (ppb) range. The
advantages of this technique are its reliability, has good accuracy and is high selectivity. The
equipment used was a Dionex Aquion lon Chromatography System with an autosampler. The
software used to analyse and quantify the anions was chromeleon 7.

For X-Ray Fluorescence (XRF) analysis, two solutions of heavy metals were spiked and analysed
through the machine to quantify the element composition/concentration. These samples were
then placed on the disc for 24 hours. Once the 24 hours were completed the samples were then
repeated on the X-Ray Fluorescence (XRF) equipment to see if there was a decrease. This was
repeated twice for repeatability.

For the ion chromatography, one spiked sample with all seven anions were created and
analysed, this sample was then placed onto the disc for 24 hours. Once the 24 hours were
completed the sample was re-analysed on the instrument to see if the anions concentrations
decreased. Another experiment conducted using the ion chromatography equipment involved
two unknown spiked samples analysed and then placed onto the disc for 24 hours. Once the 24
hours was completed these samples were then re-run on the equipment to see if the
concentrations of anions present were decreased. For the unknown spiked samples, sample
preparation included pre-filtration using a sterile syringe and filter cap of 0.22 pm.
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3. Results

The first experiment was conducted on 25" and 26" of November, two solutions, one containing
copper, iron and manganese and one containing molybdenum, tungsten and lead were
prepared and analysed via the X-Ray Fluorescence (XRF). The results are shown as pre before

the use of the disc and post after the 24 hours use of the disc. These are shown in table 1 and

table 2.

Table 1: Results from Solution 1 (Cu/Fe/Mn, Copper, lron, Manganese)
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3. Resulis

The first experiment was conducted on 25" and 26" of November, two solutions, one containing
coppet, iron and manganese and one containing molybdenum, tungsten and lead were
prepared and analysed via the X-Ray Fluorescence (XRF). The results are shown as pre before
the use of the disc and post after the 24 hours use of the disc. These are shown in table 1 and

table 2.

ahle 1: Results from Solution 1 (Cu/Fe/Mn, Copper, Iron, Manganese)

Post % Change (-/+)
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Table 2: Results from Solution 2 (Mo/W/Pb, Molybdenum, Tungsten, Lead)
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For repeatability and reliability this test was repeated on the 27" and 28" of November. These

results are shown in table 3 and table 4.

Table 3: Results from Solution 1 (Cu/Fe/Mn, Copper, Iron, Manganese)

Elements Pre % Post % Change (-/+) L
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Table 4: Results from Solution 2 (Mo/W/Pb, Molybdenum, Tungsten, Lead)
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On the 20" of November, one known spiked sample of seven anions were prepared and
analysed on the ion chromatograph. This sample was then placed onto the disc for 24 hours
and tested again to determine if there was any decrease in the concentrations of the anions
present. For repeatable the ion chromatography produced three results per sample and an
average was calculated. Results shown on table 5 and table 6.

Table 5: Results of spiked sample 1 pre disc treatment

Spiked Fluoride Chloride Nitrite Bromide Nitrate Phosphate Sulfate
sample 1

Replicate 1 |0, 26 BiEBhy 1193943 112261811273 D 75598

TRISOPN 127585  12.3668  12.3144 121237 119755 124180 124212
Replicate 3 AR BBz A0 10507 2160 [112.4075
12.8660 12.4654 12.4134 12.2103 12.5282

Table 6: Results of spiked sample 1 post disc treatment

Spiked Fluoride Chloride Nitrite Bromide Nitrate Phosphate Sulfate
sample 1

post disc

treated

12.6937 12.5202 112:8772

S = & : 2}
12.4853 12.3223 12.3968
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On the 3" and 4" December an additional testing of two natural water samples was conducted.
This is shown in table 7, table 8, table 9 and table 10. For repeatability three injections were

performed on each sample to provide three results per anion present.

Table 7: Results pre disc treatment on natural water sample 1

Anions Fluoride Chloride Nitrite Bromide  Nitrate  Phosphate Sulfate _
Ul 0.6782 B8.5526! | For4200 il ENTA T 7iess | INC AT JENZA S
0.7813 59.0618  0.6057 N.A 7.0625 N. A N.A
0.7498 1] 68. 567610 o B2 BT I A oz e P A N A
0.7363 58.8607 0.5184  N.A 7.0951 N. A N. A

Table 8: Results post disc treatment on natural water sample 1

Anions Fluoride Chloride _Nitrate opht .
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Table 9: Results pre disc treatment on natural water sample 2
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Table 10: Results post disc treatment on natural water sample 2

Anions Fluoride i itri ide Nitrate
070912 ‘
0.7194

0.7311 433
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On 10" December unknown sample 3 was obtained to perform ion chromatography. This
sample was filtered before analysed. One vial was left for 24 hours on the discs and one vial was
left next to the equipment. Once the 24 hours was completed, both vials were analysed in
replicates of three. See table 11 and table 12 below for results.

Table 11: Results pre disc treatment on unknown sample 3.

Anions Fluoride Chloride Nitrite

Replicate 1 _[IUERE 2021 05145
Replicate 2 UMK 27.5848

Replicate 3 [NUVL)
0.80773  27.3867

Table 12: Results post disc treatment on unknown sample 3.

Bromide

Anions Fluoride Chloride Nitrite Nitrate
0.7878 15.9149

272159 02528 15.9387 N.A N. A
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Discussion

Results gathered from the X-Ray Fluorescence (XRF) experiment show that in the first
experiment, solution 1 (Cu/Fe/Mn, Copper, Iron, Manganese) nine elements were initially
detected in the sample. When comparing the results from pre disc treatment to post disc
treatment, out of the nine elements, five elements had decreased their concentration whereas
four elements increased their concentrations. When this experiment was repeated, ten
elements were initially detected. When comparing the pre and post results from using the disc
six elements had decreased concentrations and four had increased concentrations.

When comparing the results from the first experiment to the second experiment there were 90%
repeatability as the elements decreasing and increasing were the same.

The results from solution 2 (Mo/W/Pb, Molybdenum, Tungsten, Lead) show 16 elements were
detected on the first experiment. When comparing the pre and post results from using the disc,
50% of elements increased and 50% of elements decreased their concentration. This test was
then repeated, and 12 elements were detected. The results comparison between pre and post
disc treatment showed 66.7% repeatability for both decreased and increased concentrations of
heavy metals in solution 2.

Results gathered from the ion chromatography show that the known spiked sample showed an
S0% increase in seven anion concentrations. This is shown in table 13.

Table 13: Average of spiked sample 1

Phosphate
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The second experiment concluded using the ion chromatography showed sample 1 contained
four anions. When comparing the pre to post results there were varied increase concentrations

of anions present after using the disc treatment. This is shown is table 14.

Table 14: Average of natural water sample 1

Anions present Average
S . e | Post Change (-/+)
0.56 0.80 45.455
. 0+ c @ 6039 86784
Al DR 0 N. A N. A

T A R B

For sample 2, four anions were again detected. There was a very small decrease in two anions
and a larger decrease in chloride and nitrite. This is shown in table 15.

Table 15: Average of hatural water sample 2

Anions present Average |
i Change (-/4)

For sample 3 of the natural water sample four anions were again detected. An increase in nitrate
was detected and small decrease in the other three anions was present. This is shown in table
186.

Table 16: Average of natural water sample 3

Anions present \ »
.Change (/%) ()

0.31 4

In conclusion, both heavy metals and anion presents were detectable after the use of the
product, Further testing is recommended to determine if the product has the capabilities to
decrease or completely remove both heavy metals and anion presents from water.
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