University of agribusiness and rural development, Plovdiv
22 November, 2019

RESEARCH OF THE EXPERIMENTAL DATA FROM SAMPLES
SUBMITTED FOR ANALYSIS AT A LICENSED EUROPEAN
“ALS” LABORATORY

Chavdar Nikolov Kamenarov
Plam Enrgy JSC
Plamen Chavdarov Kamenarov

Kame engineering Ltd

Introduction

With this development, a long-term procedure for taking numerous samples from the
electrolysis process under real conditions, under different modes, is started in the long run.

The purpose of these experiments is, as a result of as many points as possible, to capture the
characteristic and to derive a mathematical regularity, as a law for the distribution of the energy
potentials of dissociated mineral molecules in seawater.

This research adds enormous added value to the scientific product, as it enables every
consumer in the mining industry to extract minerals rich in poly metals - ferrous, non-ferrous and rare
metals, which are used as a raw material for metallurgy. This scientific product will enable the whole
sector to completely replace the import of expensive and rare raw materials, especially for rare metals.

This research also has a multiplier effect, directly affecting the environment, protecting the
environment with zero carbon emissions, and when using only the first mineral block, the area around
the installation will be rich in oxygen, suitable for even balneological sanatoriums.

Comparison of NaCl content in water and content of metallic sodium in extracted
minerals

It is apparent from the data given in (1) that the concentration of sodium salts in seawater at a
salinity of 3.5% moves approximately 10 g / kg. But when the water is removed after evaporation,
the concentration of sodium chloride in the separated dry mass is about 97-98.5% (2). The rest is
1.5 - 3% are macro and trace elements of potassium, magnesium, calcium, iodine and more.

In the case of seawater electrolysis in order to obtain Brown gas, the situation is radically
different. While the content of sodium chloride in saltines receiving sea salt by evaporation of water
ranges from about 97-98.5%, the content of the same sodium chloride, but already in the extracted
and dried minerals obtained from seawater is already between 5 and 6% (3). This anomaly is also
observed in all other elements extracted by electrolysis to obtain Brown gas.

Installation and operating mode of the installation

From the table of "Detailed composition of seawater" (1), it appears that the content of
elements in the platinum group, such as rhodium, palladium, osmium, iridium, platinum, as well as
metals such as cadmium and plutonium, is so low that the apparatus who has to take them into account
simply does not have this sensitivity and no information about their content in seawater.

But when we look at the data given in the protocol of the analysis performed by the “ALS”
Laboratory (5), we see that their presence in the extracted minerals is already present as follows:

Rhodium Rh- <0.500 mg / kg DW Iridium - <0.500 mg / kg DW

Palladium Pd- <0.50 mg / kg DW Platinum - <1.0 mg / kg DW

Osmium Os is <0.50 mg / kg DW

And an element like

Cadmium Cd- <0.8 mg / kg DW
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Apart from these elements, it is noticeable that the content of all metals - ferrous, non-ferrous,
rare, even naturally radioactive elements have a significantly higher content than the natural
sediments deposited on the seafloor for millions of years, and the concentration of some elements is
comparable with that of natural polymetallic ore deposits (4).

From previous experiments and studies conducted by the authors, it was found that different
regimes produce different concentrations of the extracted elements. This phenomenon immediately
gave the impression that the authors decided to conduct a series of experiments, but already
accompanied by precise monitoring of the different modes, such as frequency, pulse completeness,
different pulse distance, amplitude, etc.

The pictures shown are taken on the oscilloscope monitor, in different modes.

From the pictures shown, it can be seen that when setting pulses with a certain frequency, but
with a change in the pulse density from 98.1% to 4.3%, the area enclosed between 1 period of the
abscissa given in ps and the amplitude in volts shows that the energy input varies in the extreme range
from 0 to 100% corresponding to the K-pulse - 10.

Another characteristic that the authors observed is that when the frequency increases,
especially above 10 kHz, a strong deformation of the wave front begins, with the right angle of
90 degrees distorted, the slope angle increases with increasing frequency. The research and analysis
that made it clear that this phenomenon is due to the spurious capacitance between the gate and the
source of the transistors. When the transistors are small in number, for example 1.2, but no more than
4 no deformation of the front is observed, but in this case the number of transistors in each block is
40, this means that the parasitic capacity is summed up and increased 40 times and the effect is seen
in deformation.

Any deformation of the impulse means moving away from the ideal rectangle, and hence
increasing the percentage of rattlesnake gas produced, along with Brown's. For this reason, the authors
decided to install an additional circuit to eliminate at least the input deformation between the output
of the driver's 3rd leg and the 10 ohm input resistor at the gate input.
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The pictures are at the frequency as follows: - 16.7035 kHz - 95.0603 kHz - 100.7035kHz The
attached pictures show that the front wave front is straight and only the rear one is deformed, which
is a success for the authors
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The aim of the authors is to find out on the one hand what is the relationship between the
frequency of impulses, the completeness of impulses, the distance between them, by binding the input
energy and comparing with the atomic weight of the individual dissociated molecules of minerals
dissolved in seawater leading to different concentrations of the individual elements in the extracted
minerals, and also to compare it with the ion energy of the dissociated molecules.

Result of the sample analysis

The experiments conducted were based on 3 goals:

1. The purpose of the experiments was to check the final products which are separated as
minerals and to be analyzed in specialized and licensed laboratories, giving the percentage and
concentration of the individual elements.

2. The second objective of the experiments was to attack the water molecule with energy, but
with different parameters - frequency, pulse completeness, amplitude, etc., whether any difference
would be obtained.

3. The third objective of the experiments conducted is to check the difference in the
concentrations of the various elements obtained from waters of different origin. The electrolysis was
carried out with water taken from the Black Sea - south of Bourgas, the Aegean - west of
Alexandroupolis and mineral water taken from the Momina Banya spring - Hisar.

Comparison of the results of the initial laboratory analysis with the latest tests analyzed by
the European ALS Laboratory

In order to get a clearer idea of the concentration of individual metallic elements in the
extracted minerals from seawater, a comparison of the latest results of the given content analysis
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samples from the European ALS Laboratory with the laboratory analyzes of previous samples given
for analysis at different national laboratories, and namely:

1. Eurotest - Sofia (6,7)

2. ECOLAB - DIAL - Sofia (8,9,10)

3. ALS Laboratory No. 1163 Accredited by CAI according to CSN EN ISO / EC 17025: 2018

(&)
Since one of the ECOLAB-DIAL laboratories performed an analysis for the presence of only
4 elements, then these 4 elements will be compared with the results of the other laboratories.

Black Sea water samples

ECOLAB-DIAL EUROTEST L:aboratory to Laboratory
Non-ferrous ALS - Romania
metallurgy
Company JSC
Chromium Cr  mg/kg 32350£3235 676021£13525 60000 71900£20%
Ferrous Fe mg/lkg 152420415242  187400+3700 276000 284000£20,0%
Nickel Ni  mg/keg 18550+1855 258274516 34000 41900 (4,19%)
Uranium U  mg/kg 19,0+1,9 - - <1,0 [Bg/kg]

(natural)

From the presented results the following conclusion can be drawn:

Increasing the frequency and completeness of the impulses stimulates the extraction by
changing the concentration of the individual elements at the expense of others. But due to the small
number of elements analyzed, we will confine ourselves to this conclusion.

On the other hand, the laboratory at KCM - Plovdiv was able to carry out the analysis of the
given samples, but only for 14 elements, while the laboratory of Eurotest - Sofia had a greater
possibility and extended the analysis to 36 elements.

Data from the laboratory at KCM-Plovdiv, compared with analyzes from Eurotest and ALS

Laboratory Laboratory Laboratory
NON-FERROUS METALURGY | Eurotest-Sofia ALS-Romania
COMPANY-Plovdiv

1 2 3 4 5

Silver Ag mg/kg 4.4 <10 < 10,0
Germanium Ge mg/kg 2,0 - < 5,0
Selenium Se mg/kg 1,7 - < 40,0
Silicon Si mg/kg 3100 - < 1000
Copper Cu meg/kg 2000 982149 1490 (0,149%)
Ferrous Fe mg/kg 276000 187400 (18,74%) 284000 (28,4%)
Chromium  Cr mg/kg 60000 (6%) 68158 (6,819%) 71500 (7,19%)
Manganese Mn mg/kg 6500 (0,65%) 1699185 (0,1699%) 3720%20,03%
(0,372%)
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FERROUS METALURGY- | Eurotest-Sofia ALS - Romania

Plovdiv

1 2 3 4 5

Nickel Ni mg/kg 34000 (3,4%) 258274516 (2,582%) 41900+20% (4,19%)
Calcium Ca me/kg 17000 (1,7%) 4500 (0,45%) 3530+20%(0,353%)
Potassium K mg/kg 1000 (0,1%) 3549+177 (0,3549%) 1150420% (0,115%)
Magnesium Mg meg/kg 51000 (5,1%) 6864+343 (0,6864%) 3720420% (0,372%)
Sodium Na mg/kg 23500 (2,35%) 54026+1080 (5,4%)  32600£20% (3,26%)
Cobalt Co mg/kg 440 (0,044%) 259426 871+20% (0,0871%)

From the data presented for the individual elements, it is clear that the concentration of some
metals varies significantly. This significant change in concentration is due solely to the different
modes of attack of the water molecule. From the numerous observations and experiments carried out,
this fact leads to the fundamental conclusion that the technology has the ability to control the
concentration of individual elements.

The first fundamental conclusion that can be formulated is:

The effect of distribution of the dissocated ion potentials in function of frequency,
amplitude, type and form of the impulse.

But in order to embrace this possibility and to formulate it as a law, it is necessary to make a
whole series of samples with laboratory analysis, and for each frequency there must be at least 5
samples with different energy supplied. There must be at least 5 points for shaping the curve more
precisely because the change in concentration is driven by a logarithmic law.

The impulse shape question is similar, because the authors have also noticed that when the
wave front is deformed, a deviation occurs, changing the Brown gas / Rattling gas ratio. This fact
leads to

A second fundamental conclusion, which can be formulated as:

The effect of the Brown gas / rock gas relation.

The effect of changing the ratio is regular and the law is almost linear and depends on the ratio
between the area of the rectangular momentum relative to the area enclosed by the deformed
momentum.

The third important conclusion can be formulated as

Effect of changing the ingensity of mineral separation - a function of the distance between
the electrolysis plates and the current flowing through the water-electrolyte.

The effect of the change in intensity is also noted to be logarithmic, because on the one hand
the current depends on the electrical conductivity and the gap between the plates and on the other, on
the amount of minerals released, which interfere with the current and the electrolysis process itself.
The smaller the gap between the plates, the greater the current, but together with the increase in
current, the density and density of the separated minerals increases, and hence its obstruction.

Exact law, such as mathematical dependence, is also subject to exact formulation based on
additional experimental data to capture more points.
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5. Results of the latest |laboratory analyzes carried out by the European ALS
Laboratory.

Uranium U238
Thorium Th234
Thorium Th230
Radium Ra226
Lead Pb210
Uranium U235

Protactinium Pa231
Actinium Ac227
Thorium Th227
Radium Ra223

Radium Ra228

Potassium K40

Cobalt Co
Copper Cu
Dysprosium Dy
Erbium Er

Europium Eu

Gadolinium Gd
Gallium Ga
Germanium Ge
Gold Au
Hafnium  Hf

Holmium Ho

Indium In

Palladium
Phosphorus P
Platinum Pt
Potassium K
Praseodymium Pr
Rhenium Re
Rhadium Rh
Rubidium Rb
Ruthenium Ru
Samarium Sm
Scandium Sc
Selenium Se

me/ke
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
meg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Ba/kg
Ba/ke
Ba/ke
Ba/ke
Ba/kg
Ba/ke
Ba/ke
Ba/ke
Bakg

Ba/ke
Ba/ke
Ba/ke

871+20,0%
1490+20,0%
< 0,500

< 0,500

< 0,500
<0,50
9,80+20,0%
2,07+20,0%
<1,0

<50

< 0,500
<0,50

<1,0

<100

<1,0
1150+£20,0%
< 0,500
1,98+20,0%
<1,0

<10

< 0,500

< 0,500

< 0,50

< 0,40

<10
<10
<51
<1,0
<50
<1,0
<96
<19
<19
<23
<14
<23

Aluminium Al

Antimony Sb
Arsenic As
Barium Ba
Beryllium Be
Bismuth  Bi

Boron B

Cadmium Cd
Caesium  Cs
Calcium  Ca
Cerium Ce

Chromium Cr

Iridium

Iron Fe
Lanthanum La
Lead Pb
Lithium Li
Lutetium Lu
Magnesium Mg
Manganese Mn
Mercury Hg
Nikel Ni
Niobium Nb
Osmium Os

Silicon

Silver Ag
Sodium Na
Strontium Sr
Sulphur S
Tantalum Ta
Tellurium Te
Terbium Th
Thallium Tl
Thorium Th
Thulium Tm
Tin Sn

me/kg
me/ke
mg/kg
mg/ke
me/kg
mg/ke
mg/kg
mg/ke
me/kg
mg/ke
mg/kg
me/ke

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/ke
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

119+20%
< 10,0

< 10,0

< 4,00

< 0,200

< 20,0
57,7+20%
< 8,00

< 0,500
3530+20%
< 0,500
71900+£20%

=50
284000+20,0%
<10

<200

<200

< 0,500
13600+£20,0%
3720+20,0%
=< 4,00
41900+20,0%
13,2+20,0%

< 5,0

< 1000

< 10,0
32600£20,0%
53,74£20,0%
8900+20,0%
<10
32,6420,0%
< 0,500

< 0,10

< 0,100

< 0,500
39,4+20,0%
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Titanium Ti mg/kg 15,3+20,0%
Tungsten W mg/kg 176420,0%
Uranium U mg/kg <1,0
Vanadium v mg/kg 184+20,0%
Ytterbium Yb me/ke < 0,500
Yttrium ¥ mg/kg < 0,500
Zinc Zn mg/kg < 60,0
Zirconium Zr mg/kg < 0,50
Molybdenum Mo mg/kg 8070£20,0%
Neodymium Nd mg/kg < 0,50
Conclusions

First conclusion: From the attached tables with the compared concentrations of the same
elements, but in different regimes a difference is observed, and in some elements the difference is
significant. For example, the concentration of Fe ranges from about 15%, reaches up to over 24%,
and compared to the data obtained from the ALS-Romania Laboratory, the concentration reaches up
to 28.4%, ie. when changing modes, the same concentration increased about 2-fold, ie. the
concentration of iron is already commensurate with the concentration of some of the natural ore
deposits, such as in Kremikovtsi, which averages about 30%. The situation in chromium is similar,
but with a less drastic difference, starting from 6.0% to 7.19% according to the last ALS protocol.

Second conclusion: It is noticeable that rare metals such as Rhodium, Palladium, Tellurium,
Osmium, Iridium and Platinum, as a composition in seawater, their concentration is so low that the
apparatus is not able to read them (1) as much as a minimal amount. to be contained. However, when
the same water is subjected to electrolysis to produce Brown gas, the situation becomes radically
different. All 6 items just cited are in the laboratory analysis. While the content of the 5 elements of
Rhodium and Palladium is about 0.1 mg / kg, Platinum is about 0.500 mg / kg, Iridium Osmium is up
to about 5.0 mg / kg, then Tellurium is up to 32.6 mg / kg.

Third conclusion: The content of Na is impressive. While the NaCl content of sea salt after
evaporation of water is about 95-97%, the content of NaCl in the extracted minerals, as a dry matter,
from seawater is about 5-6% evident from the first laboratory analyzes. In the latest analysis by the
ALS Laboratory, the Na content of the extracted minerals as dry matter reached 3.26%. This is further
confirmation that in the regime in which the minerals are taken for laboratory analysis, it increases
the concentration of some, such as Fe, Cr at the expense of others, such as the example of said Na
metal.

References
2. https://bg.wikipedia.org » wiki » Harpues_xnopun

’s Concentrations in the Minerals into the Sediments on the Seabed of the Black Sea and Comparison

-

6. Jlaboparopus ,,EBporect*- Codust — [Ipotokon ot m3nutBane Ne 9738/01.06.2015
7. Jlaboparopus ,,EBporect*- Codusi — [Iporokon ot n3nutBane Ne 9990/2306-2015

~~ o g



Proceedings of the International scientific and practical conference
“Bulgaria of regions’2019”

8. EKOJIAB — INAJI OO/ — ITpotokon ot m3nutBaHe Ne 2015/7305 ot 16.11.2015 — mpoba
OT MUHEpaJTHCa Bojia — Xucap (u3Bop ,,MomuHa 6aHs*)
9. EKOJIAB-JUAJI OO/ — ITpotokon ot m3nutBane Ne2015/7304 ot 16.11.2015 — mpoba

ot Erelicko mope

10. EKOJIAB-JUAJT OO/ — IIporokon ot m3nutrBane Ne 2015/7303 ot 16.11.2015 — nmpoba
ot YepHo mope

11. KOUM AJl-ITnoaue O[] 7.4-3-5A, IIporokon Ne 152096/14.10.2015 — npoGa ot YepHo
Mope

12. Uncturyr ,,H.Ilymkapos* — M3nutBarenna Jlaboparopus, [Iporokon Ne 282/19.10.2015



University of agribusiness and rural development, Plovdiv
22 November, 2019

N3CJIIEABAHE HA ITIOJTYYEHUTE EKCIIEPUMEHTAJIHU
JAHHHU OT NPOBUTE JAJTEHU 3A AHAJIN3 B
JUIEH3UPAHA EBPOIIEMCKA JJABOPATOPUS , AJICH

BonBenenne

C Hacrosmiara pa3paboTka ce CTapTUpa B ABITOCPOUEH IUIAH Mpoleaypa 3a B3eMaHE Ha
MHOTOOPOIHHU MPOOH OT U3BBPIIBAHE HA EIEKTPOIU3EH MPOIIEC MTPH PEATHH YCIIOBHUS, P PA3INIHA
PEXKUMH.

[lenTa Ha Te3W EKCIIEPUMEHTH € KaTo pe3yaTar Ha Bh3MOXKHO HAH-rojsiM Opo¥ TOYKH, Ja ce
3acCHEMeE XapaKTepUCTUKaTa U U3BeJe MaTeMaTHYeCcka 3aKOHOMEPHOCT, KaTo 3aKOH 3a paslpe/ieiicHHe
Ha CHEPTUIHHUTE MOTCHIIMAIH HA JUCOIMUPAHUTE MUHEPATHH MOJICKYJIM B MOpPCKaTa BOJA.

ToBa u3cienBaHe BOAM 10 OTPOMHA 100aBeHa CTOMHOCT HA HAYYHUS MPOIYKT, Thi KaTo AaBa
BB3MOXKHOCT HAa BCCKH HOTp€6I/ITeJ'I — HpOI/I3BOI[I/ITCJ'I oT I/IHIIYCTpI/IaJ'IHI/Ifl CGKTOp Ha MUHHO I[06I/IBHaTa
MIPOMUIIIEHOCT JIa J00MBa MUHEpaNIU OOraTu Ha TMOJH METalu — YepHH, [IBETHU U PEIKU METaJH,
ABABAIIA CC KAaTO CypOBI/IHa 3a MeTaJ’IprI/IﬂTa. TO3I/I Hayqu HpOI[}IKT IIe 1aac€ BB3MOXHOCT Ha LCIINA
CEKTOp J1a 3aMEHH M3IISUJI0 BHOCA Ha CKBIIH U PSAKO CPelIally ce CYPOBHHH 0COOEHO MO OTHOIIIEHUE
Ha PEIKUTE METAIIH.

ToBa wu3cnenBaHe MMa W MYITUIUIMKAIIMOHEH €(EKT, KaTo MpsSKo pedriekThpa BbPXY
€KOJIOTHSTa, OIa3BaHEe HA OKOJHATA Cpe/a C HYJCBU BBIVICPOJHU EMHUCHH, a MPHU ymoTpeda camo Ha
IEPBUS, MUHEpaIo AOOWBHHS OJIOK, 30HAaTa OKOJIO MHCTajaIusATa Ie Obae Oorata Ha KUCIOPO,
MOJXOIAIIA cpe/ia Jake U 3a OaTHEOCaHATOPUYMH.

CpaBHenue cbabpxkannero Ha NaCl BbB BoaTa U ChAbPKAHMETO HA MeTaJIeH HAaTpuil
B U3BJIEYEHUTE MIUHEPAJH

Ot nannute najnenu B (1) e BUAHO, ye KOHLIEHTpALUATa HA HATPUEBUTE COJIM B MOpPCKaTa Bosia
pu cosieHocT oT 3,5% ce aBmxku npubnuzutenHo okono 10 rp/kr. Ho korato Bojara ce orcTpaHu
CJle]] U3MapeHue, TO KOHIEHTpalUsATa Ha HAaTPUEB XJIOPHJL B OTJIEJIEHATa cyXa Maca € okoso 97-98,5%
(2). Ocrananara yact € ot 1,5 — 3% ca Makpo U MUKpPOENIEMEHTH OT KaJuii, MarHe3ui, Kajiuii, o
u ap.

[Ipu enextponnsara Ha MOpCKa BOAa C L MMoJlydaBaHe Ha bpayHOB ra3 cuTyauusita €
KOPEHHO pa3iinyHa. Jlokato chIbp>KaHUETO HA HATPUEB XJIOPU/ B COJHULIUTE, MMOTyYaBalld MOPCKa
COJI Upe3 M3MapsiBaHe Ha BoJlaTa ce ABMKHU OKoJo 97-98,5%, TO ChabpKaHUETO Ha CHIMS HATPUEB
XJIOPUJ, HO BeU€ B U3BJICUCHUTE U MOACYILIEHN MUHEPAJIH MTOJIy4YeH! OT MOPCKaTa BOJIa € BEYE MEXTY
5 u 6% (3). Tazu anomanusi ce HaOIIONAaBa M MPH BCUYKU OCTAHAJIM €JIEMEHTH H3BJICUCHH 4pe3
€JIeKTPOJIN3a MpH NojlyyaBaHe Ha bpayHoB ras.

Hacrpoiika u pexxuM Ha pad0Ta HA HHCTAJIAIUATA

Ot Tabmumara Ha ,Detailed composition of seawater” (1), mpaBu BHEYaTICHHE, Ye
ChABPKAHUETO HA €JIIEMEHTH OT ILIaTMHOBATA Ipyla, Karo PoOAUi, majaaui, oCMHi, MPHIAUIM,
IUIATHHA, 2 TaKa ChII0 U METaJIU KaTo KaAMHUI U IJIyTOHMIi € TOJIKOBA HUCKO, Y€ araparypara KosiTo
TpsiOBa J1a T OTYETE MPOCTO HSAMA Ta3W UyBCTBUTEIHOCT W JAHHHU 32 CHIBPKAHUETO OT TIX B
MOpcKara BoJa HsMa.

Ho xorato mnoriengHeM AaHHUTE AaJieHH B MPOTOKOJIA OT U3BBPUICHUTE AaHAJIU3U OT
Jlabopatopusita AJIC (5) Bmxaame, 4e TIXHOTO HAJIMYKUE B MU3BJICUCHUTE MUHEPAIH € BEUYe HAJUIIE,
KaKTO CIIe/IBa:

Ponuii - < 0,500 mg/kg DW HUpuawuii - < 0,500 mg/kg DW
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[Mamanmii - < 0,50 mg/kg DW Ilnaruna - < 1,0 mg/kg DW

Ocwmuii - < 0,50 mg/kg DW

A eneMeHT Kato

kaamuii - < 0,8 mg/kg DW

OcBeH Te3M eJIeMEHTH, MPaBH BIEYATIIEHUE, Y€ ChABPKAHHETO Ha BCUUKUA METAIH — YEPHHU,
LBETHHU, PEIKH, AK€ U €CTECTBEHO pAJMOAKTUBHU €JIEMEHTH HUMaT 3HAYUTEJIHO II0-BHUCOKO
ChIBbpPKAHUE OT €CTECTBEHUTE CEMMEHTH YTaeHH Ha MOPCKOTO JABHO B MPOIBIIKEHUE HA MUJIMOHU
TOJIMHM, a KOHLIEHTPALUATa Ha HAKOU €JIEMEHTH € ChbU3MEpPHMa C Ta3U Ha €CTECTBEHUTE MOJIMMETAIHU
pyzaHu Haxonuiua (4).

OT npeannIHA eKCIIEPUMEHTH M U3CJIEABAHUS MIPOBEIEHU OT aBTOPHUTE CE€ YCTaHOBH, Y€ MPHU
Pa3IUYHM PEXKUMHU Ce NOTydaBa pa3IMyHa KOHLIEHTPAIHs Ha U3BJICYCHUTE eJeMeHTH. To3u peHoMeH
BEJIHara HampaBU BIIEYATIEHHE, Bb3 OCHOBAa Ha KOETO aBTOPUTE peIIMXa Ja MpoBeJar cepus OT
EKCIIEPUMEHTH, HO BEYE CHIIPOBOACHU C TOYHO CJEJACHE Ha OTIACIHUTE PEXHMHU, KaTO YeCTOTa,
II'BJIHOTA HA UMITYJICA, PA3IMYHO PAa3CTOSHUE MEXKy UMITYJIICUTE, aMIUINTYIA U T.H.

[Toka3aHuTe CHUMKHM Ca HalpaBeHM Ha MOHHUTOpPA Ha OCHMJIOCKOINA, MPH 33ajJaBaHE Ha
Pa3IUYHU PEKUMH.

OT noka3zaHuTe CHUMKH CE€ BHK/Ia, Y€ MPH 3aJlaBaHe Ha UMITYJICH C OIpe/ielieHa YeCTOTa, HO C
MpoMsiHa Ha IbJIHOTaTa Ha uMmiyica ot 98,1% no 4,3% To muowmra 3arpajgeHa mexay | nmepuon
abmucara JajeHa B US U aMIUTUTY/AaTa BbB BOJITOBE CE BHXKJIA, Y€ BJIOJKEHATA €HEPTUs CE€ TPOMEHS
IIPOLEHTHO B ekcTpemanHuTe rpanuny ot 0 1o 100% otrosapsmo Ha K-ummyica — 10.

| x
| Mmnyncul

=] T
H 1

Jlpyra xapakTepHa OCOOEHOCT, KOATO aBTOpHUTE 3abens3axa, 4e KOraro 4ecrorara ce
yBenuyaBa, ocooeno Han 10 kHz 3anousa cunmna nedopmarnus Ha (poHTA HA BhIHATA, KaTO TPAaBUS
BI'bJ 0T 90 rpajgyca ce U3KpUBSBA, bI'bjia HA HAKIIOHA C€ YBEJIMYaBa C yBeIMyaBaHe Ha yectorara. Ot
W3CIICIBAaHUATA W AHAIM3UTE, KOUTO CE HAlPaBHXa CE HM3SICHH, Y€ TO3U (EHOMEH c€ IBbJDKH Ha
Mapa3uTHHS KamaluTeT MEXy TeiTa U copca Ha TpaH3ucTopuTe. Korato TpaH3MCTOPUTE ca MaKo
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Ha Opoii, mpumepHoO 1,2, HO He moBeue oT 4 He ce 3a0erns3Ba nedopmanus Ha PpoHTA, HO B CiIydast
Opos Ha TPaH3UCTOPHUTE BHB BCeKH 010K € 40, TOBa 03HauaBa 4e Mapa3uTHHUS KalaluTeT ce CyMUupa u
ce yBennyana 40 mbTu 1 ehekTa ce BHKAa Ipu aAedopMmarusra.

Bcesika nedopmanus Ha nmiImysica O3HadaBa OTJalIeyaBaHe OT MCATHHS MPABOBIBIHMK, a OT
TYK U yBeJIMYaBaHE MPOIIEHTA HA MOJIYy4YeHHUs I'bpMsII ra3 3aeqHo ¢ bpayHoBus. Ilo Ta3u mpuumnna
aBTOPUTE peIIrXa MEXIY U3X0/1a Ha 3-TO Kpaye Ha JpaiiBepa U BXOAHUA pe3uctop oT 10 oma Ha BXoja
Ha reifTa 1a MOHTUPAT JOITBJIHUTENIHA CXeMa 32 eTMMHUHUPAHE TIOHE Ha BXOJHATA J1e(hopMarius.
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CHuMKHTE ca IIpH 4C€CTOTA KAKTO CJICABA:

OT NpUIOKCHUTE CHUMKH CE€ BMXKJIa, Y YeITHUS (JPOHT Ha BBIIHATA € TIpaB, a ce AepopMupa
CaMo 3aJHUs, KOETO € U yCIIEX 3a aBTOpUTE:

S— | I Trig'd  1F Get 3919 88733

[

I.IeJ'ITa Ha aBTOPUTC € Aa YCTAHOBAT OT €AHA CTpaHa KakKBa € Bpb3KaTa MCXKY 4€CTOTAaTa Ha
HUMITYJICUTE, IIBJIHOTATA HA UMITYJICUTEC, PA3CTOAHUCTO MCKAY TAX, KATO CC O6B’Bp)KaT C BJIOXKCHATa
CHCPIUA U CC CPpaBHAT C AaTOMHOTO TCIJIO HAa OTACIIHUTC AUCOUMHPAHU MOJICKYJIM Ha MHUHEpAIU
PasTBOPEHU B MOpPCKara BOA4, BOACIIH OO0 pa3IMYHA KOHOCHTpALUUSA HA OTACIHUTE CICMCHTH B
H3BJICUCHUTC MUHEPpAJIU, 4 TaKa CbIIO U Aa g CpaBHAT C CHCPIrUATa Ha HOHUTE Ha AUCOLMHUPAHUTE
MOJICKYJIH.

Pesyarar ot ananu3a Ha npodure
ExcnepumMeHTHTE, KOUTO Ca MPOBEIEHU Ca OCHOBAaHU Ha 3 LIeNu:

Ilenta Ha excrepuMeHTUTE Oelle a ce MPOBEPAT KpaWHUTE MPOIYKTH, KOUTO CE€ OTHAENST KaTo
MUHEpaJIH U ChIINTE 1a OBbIaT aHATM3UPAHH B CIICIIMATIM3UPAHH U JIMLEH3UPAHU JTa00paTOpHu, KaTo
ce JajJie MPOIICHTHOTO ChIbPKaHUE M KOHIICHTPAIUS Ha OTICTHUTE €JIEMEHTH.

Bropara 1ien Ha mpoBeieHUTE eKCIIEPUMEHTH Oelle MTPU aTaKyBaHE Ha BOJIHATa MOJIEKYJIa C €HEpIusl,
HO C Pa3JIMYHU MapaMeTpH — YeCTOTa, MBJIHOTA Ha UMITYJICA, aMIUIUTYAa U T.H., IaJH 1€ C€ MOIyqH
HSIKaKBa pasJuKa.
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3. Tperara men Ha NpOBEIECHUTE EKCIEPUMEHTU € Ja CE IIPOBEPH KakBa € pasiukKara B
KOHLEHTPALMUTE Ha PAa3JINYHUTE €JIEMEHTH IIOJy4Y€HAa OT BOAM C pa3jInyeH Npou3xoa. Enekrponusara
Oellie MpoOBEICHA C BOAM B3€TH OT akBaropusaTa Ha YepHO Mope — F0KHO OT byprac, akBaropusra Ha
Ereiicko Mope — 3amaHo oT AJIEKCaHIPYIIONHNC U MUHEPAJIHA BOJIa B3€Ta OT U3BOP ,,MoMuHa OaHsg" —
Xwucap.

Cpasnsagane Ha pe3yimamume Om NbPEOHAUATHUME J1AOOPAMOPHU AHATUZU C
nocneonume mecmoege ananusupanu om Eeponeiickama nabopamopus AJIC

3a Ja MOTy4YuM IO SICHA MPEICTaBa 32 KOHIEHTPAIUATA Ha OTACITHUTE METATHHA CIIEMEHTH B
W3BJICYCHUTE MHHEpAJIM OT MOPCKAa BOJa € HalpaBEeHO CPaBHEHUE HA TMOCIEIHUTE PE3YyJITaTH OT
JaJieHUTe MpoOH 3a aHAJIM3 Ha ChAbpKaHueTo oT EBponelickara madoparopust AJIC ¢ maboparopHute
aHaJIM31 OT MPEAXOIHU MTPOOH TaBaHM 3a aHAJIHM3 Ha PA3JIMYHN HAIIMOHATHH JIAOOPAaTOPHH, & UMEHHO:

1. ,,EBporect*- Codust (6,7)

2. EKOJIAB — TUAJI — Codus (8,9,10)

3. ALS Laboratory Ne 1163 Accredited by CAl according to CSN EN ISO/EC 17025:2018 (5)

Twit kato egna ot maboparopunte EKOJIAB-/IMAJ] u3Bbpim aHaim3 3a HaJIUYHE caMoO Ha
poOu B3eTH OT 00paboTeHa upe3 eIeKTPoIn3a Boaa caMo oT YepHo Mope, a IMEHHO:

IIpo6u ot YepHomopcka Boga

ECOLAB-DIAL L:aboratory to Laboratory

Non-ferrous ALS - Romania

metallurgy

Company JSC
Xpom mg/kg 3235043235 67602+13525 60000 71900+20%
Henazo mg/kg 152420415242 187400+3700 276000 284000+20,0%
Huken mg/kg 18550+£1855 258271516 34000 41900 (4,19%)
YpaH mg/kg 19,0+1,9 - - <1,0 [Bqg/kg]
(npupoaeH)

OT npezncTaBeHUTE PE3YNITaTH MOXKE Ja CE€ HAIIPaBU CIIEIHUS U3BOJ:

C yBennMuyaBaHe Ha 4ECTOTaTa U MMBJIHOTATa HA UMITYJICUTE CE CTUMYJIUPA U3BIMYAHETO, KaTO
ce MPOMEHS KOHIICHTPALKATA Ha OTJCIIHUTE SIIEMEHTH 3a CMeTKa Ha ApyrHu. Ho mopaau mankus 6poi
aHAJM3UPAHU €JIEMEHTH, 11I€ C€ OTPaHUYUM CaMO J0 TO3U U3BO/.

Ot nmpyra crpana naboparopusita kbM KIIM — IlmoBnuB Oeiie B ChCTOSHUE Ja W3BBPINU
aHaNM3 Ha JaJIeHUTe Ipodu, HO caMo 3a 14 ememeHTa, nokaro naboparopusta Esporect — Codus
MMallle Mo-rojisiMa Bb3MOKHOCT M Pa3IIMpHU aHaIu3a 70 36 eeMeHTa.
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Jannu ot n1adoparopusita kpbM KIIM-I1noBauB, cpaBHenu ¢ anagusute or EBporect n

AJIC
Laboratory Laboratory Laboratory
NON-FERROUS METALURGY | Eurotest-Sofia ALS-Romania
COMPANY-Plovdiv
1 2 3 4 5
Silver Ag mg/kg 4,4 <1,0 < 10,0
Germanium Ge mg/kg 2,0 - <5,0
Selenium Se mg/kg 7 - <40,0
Silicon Si mg/kg 3100 - < 1000
Copper Cu mg/kg 2000 982+49 1490 (0,149%)
Iron Fe mg/kg 276000 187400 (18,74%) 284000 (28,4%)
Chromium Cr mg/kg 60000 (6%) 68198 (6,819%) 71900 (7,19%)
Manganese Mn mg/kg 6500 (0,65%) 1699485 (0,1699%) 3720+20,03%
(0,372%)

OT u3HECEeHHWTE JaHHU 3a OTIEIHUTE EJIEMEHTH € BHUIHO, Y€ KOHLEHTpAaLMATa Ha HSIKOU
METAJIA CE MMPOMEHS B 3HAUNUTEIHA CTeNeH. Ta3u 3HaYnTeHAa NPOMSAHA B KOHLIEHTPALUATA CE IBIKU
M3KIIIOUYUTENIHO Ha PAa3IMYHUTE PEXMMHU Ha aTaKyBaHe Ha BOAHATa MoiieKyia. OT MHOroOpoiHuTe
HAONIOZICHNWsT W TIPOBEACHU ONMHTH, TO3W (pakT Bomu 10 (pyHIAMEHTaJeH W3BOA, Y€ TPU Taszu
TEXHOJIOTUs UMa Bb3MOXKHOCT 32 YIIPABJICHUE Ha KOHLICHTPALUATA HA OTACIIHU €JIEMEHTH.

[IbpBusaT dyHaameHTajieH HM3BOIA, KOMTO Moxe Aa Obae (opmyaupaH e: edekrt 3a
pasnpenejieHHe HAa MOTEHHUAJMTE HA JAUCOUMHUPAHUTE HOHH BbB (QYHKIHUS OT 4YeCcToTa,
aMILIMTYAA, BUJ M (pOpMa HA MMITyJIca.

Ho 3a na ce o6xBaHe Ta3u BB3MOXKHOCT U c€ 0(pOpPMH KaTo 3aKOH € HEOOXOIUMO JIa CE HAIIPABAT
151712 cepus OT MPOOU C JlaBaHe Ha JIabopaToOpeH aHaIM3, KaTo 3a BCSKa YeCTOTa TpsOBa Aa UMa MOHE
1o 5 mMpoOM MpH pa3IMYHO NoAaeHa eHeprus. TpsOBa ga uMa 1MmoHe 5 TOYKH 3a T0 TOYHO OOpPMSHE
Ha KpUBAaTa, 3a1l0TO MPOMSHATA Ha KOHUEHTpAaUATa C€ JBUKHU MO JIOTAPUTMUYEH 3aKOH.

ITo momoOeH Ha4MH CTOM M BBIpOca ¢ GopMara Ha WMITYJICA, 3aII0TO aBTOPUTE CHIIO Ca
3abensi3anu, e npu aedopmanus Ha GpOHTA HA BhJIHATA, HACTHIIBA OTKIOHEHHE, KaTO C€ MPOMEHS
cboTHOIIEeHNeTo bpayHoB ra3/I"spmsi ra3. To3u dakt Bogu 10

Bropu ¢ynpamenTasieH M3BOA, KOWTO Moxke na Obae (opmynupan karo — edekr 3a
CHOTHOLLIECHHETO OPayHOB ra3 / rbpMsill ras.

Edexra 3a npoMsHa Ha CHOTHOIIEHHETO € 3aKOHOMEPEH, KaTo 3aKOHA € MOYTH JIMHEeH U
3aBUCH OT CBOTHOIICHHETO MEXIy IUIOIITa HAa IPaBOBI'BIHMS HMIYJIIC OTHECEH KbM IUIOINTA
3arpajieHa ot Jae(GopMHupaHus UMITYIIC.

TpeTusT BazkeH U3BOJ MOXe Ja Ob1e popMysHpaH Kato:

EdekT 3a npoMsiHa Ha HHTEH3UTETA HAa OTAe/IssHe HA MHHepaJuTe BbB (PyHKIMA OT
PAa3CTOSIHNETO MEKIY €TeKTPOJIH3HUTE MJI0YH U TOKA MPOTHYAI Npe3 BOAATA-eJIeKTPOJIHUT.

Edekra Ha mpomsiHaTa Ha MHTEH3HUTETa € 3a0eisA3aH ChILNO, Y€ € MO JOTapUTMHYCH 3aKOH,
3aI10TO OT €HAa CTPaHa TOKA 3aBHUCH OT €JIEKTPONPOBOAMMOCTTA U XJIAOMHATA MEXIY TUIOYUTE U OT
Jpyra ChIIEBPEMEHHO OT KOJMYECTBOTO OTICISTHH MUHEPAIH, KOUTO BB3MPEMATCTBAT TOKA H CaMHUS
nporec Ha enekTponu3ara. Koiakoro ximabnHara MeXIy IUIOYHTE € TO-Malika, TOJIKOBAa TOKA € IIO0-
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roJsiM, HO 3a€HO C HapacTBaHE HAa TOKA, HAPACTBa I'bCTOTaTa M IUTBTHOCTTA Ha OTIEICHUTE
MUHEpaJId, a OT TyK U HETOBOTO BB3IPEISITCTBAHE.

TouHus 3aKOH, KATO MaTEMaTHYECKa 3aBUCHMOCT CHIIO MOUICKH HA TOYHA (POpPMyITHpOBKA
0a3upaH Ha JONBJIHUTEIHU ONUTHU JaHHU 33 3aCHEMaHe Ha MOBeY€ TOYKH.

Pesyaratn ot mnocieaHuTe JIa0OpaTOpHH aHAJAWM3HM H3BbpHIeHHM 0T EBpomneiickara
aadoparopus AJIC

Uranium
Thorium
Thorium
Radium
Lead
Uranium
Protactinium
Actinium
Thorium
Radium
Radium

Potassium

U238
Th234
Th230
Ra226
Pb210
U235
Pa231
Ac227
Th227
Ra223
Ra228

K40

Ba/kg
Ba/kg
Ba/kg
Ba/kg
Ba/kg
Ba/kg
Ba/kg
Ba/kg
Bgkg

Ba/kg
Ba/kg
Ba/kg

<10
<10
<51
<1,0
<50
<1,0
<9,6
<19
<19
<23
<14
<23

Aluminium Al
Antimony Sb
Arsenic As
Barium Ba
Beryllium Be
Bismuth  Bi
Boron B
Cadmium Cd
Caesium Cs
Calcium Ca
Cerium Ce
Chromium Cr

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

119+20%
<10,0
<10,0

< 4,00
<0,200
<20,0
57,7420%
< 8,00
<0,500
3530+20%
<0,500
71900+20%

Cobalt Co
Copper Cu
Dysprosium Dy
Erbium Er
Europium Eu
Gadolinium Gd
Gallium Ga

Germanium Ge

Gold Au
Hafnium  Hf
Holmium Ho
Indium In

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

871+20,0%

1490+20,0%

< 0,500
<0,500

< 0,500
<0,50
9,80+20,0%
2,07+20,0%
<1,0

<5,0
<0,500
<0,50

Iridium Ir
Iron Fe

Lanthanum La

Lead Pb
Lithium Li
Lutetium Lu
Magnesium Mg
Manganese Mn
Mercury Hg
Nikel Ni
Niobium Nb
Osmium Os

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

<50
284000+20,0%
<10

<20,0

<20,0
<0,500
13600+20,0%
3720+20,0%
<4,00
41900£20,0%
13,2+20,0%
<50
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Palladium mg/kg <1,0 Silicon <1000
Phosphorus P mg/kg <100 Silver Ag mg;‘kg <10,0
Platinum Pt mg/kg <1,0 Sodium Na mg/kg 32600+20,0%
Potassium K mg/kg 1150+20,0% Strontium Sr mg/kg 53,7+20,0%
Praseodymium Pr mg/kg < 0,500 Sulphur S mg/kg 8900+20,0%
Rhenium Re mg/kg 1,98+20,0% Tantalum Ta mg/kg <1,0
Rhodium Rh  mg/kg <1,0 Tellurium Te mg/kg 32,6+20,0%
Rubidium Rb  mg/kg <1,0 Terbium Th mg/kg < 0,500
Ruthenium Ru mg/kg < 0,500 Thallium Tl mg/kg <0,10
Samarium Sm mg/kg < 0,500 Thorium Th mg/kg <0,100
Scandium Sc  mg/kg < 0,50 Thulium Tm  mg/kg <0,500
Selenium Se mg/kg < 0,40 Tin Sn mg/keg 39,4+20,0%
Elements | Dimensions | Resut |
Titanium Ti mg/kg 15,3+20,0%
Tungsten W mg/kg 176+20,0%
Uranium u mg/kg <1,0
Vanadium v mg/kg 184+20,0%
Ytterbium Yb mg/kg < 0,500
Yttrium Y mg/kg < 0,500
Zinc Zn mg/kg < 60,0
Zirconium Zr mg/kg < 0,50
Molybdenum Mo mg/kg 8070+20,0%
Neodymium Nd mg/kg < 0,50
H3Boau

ITvpeu u3600: OT MPUIIOKEHUTE TAOIUIM ChC CPAaBHEHHM KOHIEHTpAIMHA HA €IHU U CHIUIH
€JIEMEHTH, HO NIPH pa3IMyHH PEXKUMU ce 3a0essI3Ba Pas3iiuKa, Karo MpH HAKOM €JIEMEHTH, pa3iuKara
e 3HauuTenHa. Taka Hampumep KoHIeHTpauusiTa Ha Fe ce nBmxu ot okoro 15%, noctura o nazn 24%,
a B CpaBHEHHUE ¢ JaHHUTE nonyueHu ot Jlaboparopusita AJIC — PyMbHMS, KOHIIEHTpaLUATa JOCTHra
no 28,4%, T.e. Ipu NpoMsiHA HAa PEKUMUTE, ChIaTa KOHIIEHTpAIMsl HapacHa OKOJIO 2 MbTH, T.C.
KOHILIEHTpALATa Ha XKEJIA30TO BeYe CTaBa CbU3MEPUMA C KOHLEHTPALIUATA HA HSIKOU OT €CTECTBEHUTE
PYAHU HaxOAMINA, KaTo HanpuMep ToBa B KpemukoBim, koeto cpeHo € okono 30%. Cutyanusita npu
XpoMa € aHaJIOTM4YHa, HO C I0-MaJIKO JpacTU4Ha pasiuka, Karo ce 3amnouHe or 6,0% ce cTurae 1o
7,19% cwrinacHo nocaeanus npotokon ot AJIC.

Bmopu uz600: IlpaBu BrieuatiieHue, 4e peaku Mmetanu kato Ponwmii, [lamaawmii, Temypuid,
Ocwmuii, Upuanii u [Inatuna, kaTo cbCTaB B MOpCKaTa BoJa KOHIIEHTPALMATA UM € TOJIKOBA HUCKA, Ue
araparypara He € B ChbCTOSIHUAE Aa ' oTyeTe(1), KOJIKOTO 1 MUHMMAJIHO KOJIMYECTBO J1a CE ChIbpiKa.
Koraro ofaye chmiara Boma ce MOMJIOKH Ha €JIEKTpOoJiHM3a C el MojydyaBaHe Ha bpayHoB ras,
CUTyallUsiTa CTaBa KOPEHHO pasiuyHa. Bcuuku Toky mo mutupanu 6 enemeHrta, Gurypupar B
nabopartopuusi ananu3. Jlokaro cwpabpxkaHuero Ha 5-Te enemeHTa Pomuit u Ilamagumii e oxomo
noctura 10 32,6 mg/kg.
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Tpemu uz6o00: IlpaBu BrieuatneHue chabpxanuero Ha Na. Jlokaro ceabpikanuero Ha NaCl B
MOpCKaTa CoJ clie[ u3mapsiBaHe Ha Bojara € okoio 95-97%, to ceabpkanuetro Ha NaCl B
M3BJIEYEHNUTE MUHEPAJIN, KATO CYXO BELIECTBO, OT MOPCKATa BO/Ia € OKOJIO 5-6 % BUIHO OT OT IbPBUTE
nabopatopuute aHanu3u. [Ipu nmocnennus ananus ot Jlaboparopus AJIC, chabpkanueTo Ha Na B
U3BJIEYEHNUTE MUHEPAIIH, KaTO CyXO BELIECTBO JOCTUTHA 110 3,26%. ToBa € olle €1HO NOTBBPKICHUE,
4e [IpU pe’KUMa IPpHU KOWTO ca U3BJICUEHN MUHEPAJIMTE 3a B3eMaHe Ha Ipo0a 3a JJabopaTopeH aHalu3
BB3/ICHCTBA 32 yBEIMUABAaHE HA KOHIIEHTpaLUATa Ha eHU, KaTo HanpuMep Fe, Cr 3a cMeTka Ha ipyrH,
KaKbBTO € IIpUMepa ¢ mocoueHus Metai Na.



