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Survey and analysis on the content of metals in the sediments obtained
after sea water electrolysis from the Black Sea and comparing the
data with the content of metals in the sea water and those from the

sediments of the Black Sea coastal zone of the Bulgarian coast
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Abstract: The paper presents a survey and an analysis on the content of metals in the
sediments obtained after sea water electrolysis from the Black Sea and comparing the data with the
content of metals in the sea water and those from the sediments of the Black Sea coastal zone of the

Bulgarian coast.
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Getting a huge amount of sludge during the electrolysis process to get Brown's gas, aroused
curiosity, to see and understand what we got as a result of this technology. For this purpose, sufficient
sludge was obtained in the extraction of Brown’s gas from seawater, some of which were sampled

and analyzed in specialized accredited laboratories.

Table 1.
Ne EnemenTn Pa3mepHoct YepuHo mope
1 2 3 4
1 Anymunuii Al % <0,01
2 AntuMOH Sh mg/kg 123+12
3 ApceH As mg/kg <3
4 bapuii Ba mg/kg <5
5 bepunuii Be mg/kg <1
6 bucmyT Bi mg/kg 57+6
7 bop B mg/kg <1
8 Banaguii V mg/kg 153+15
9 Bondpam W mg/kg <20
10 lanuit Ga mg/kg 2042
11 Kenszo Fe % 18,74+0,37
12 Utpuii Y mg/kg <1
13 Kanmuii Cd mg/kg <1
14 Kasait Sn mg/kg <2
15 Kamnit K mg/kg 3549+177
16 Kamumii Ca % 0,45+0,02
17 KobGant Co mg/kg 259426
18 Jlantan La mg/kg <1
19 Jlutuii Li mg/kg 4+0,4
20 Maruesuit Mg mg/kg 6864+343
21 Manran Mn mg/kg 1699+85
22 Men Cu mg/kg 982+49
23 Monubaen Mo mg/kg 545+27
24 Harpuiit Na mg/kg 54026+1080
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Ne Enementn PasmepHocT YepHo mope
25 Huken Ni mg/kg 25827+516
26 Onoso Pb mg/kg 8+1
27 Cpebpo Ag mg/kg <1
28 Ctponruii Sr mg/kg 76+8
29 Tanuii Tl mg/kg <5
30 Tenyp Te mg/kg <2
31 Turan Ti mg/kg <5
32 Docdop P mg/kg 9149
33 Xpom Cr mg/kg 68198+1363
34 [uuk Zn mg/kg 119+12
35 [{upkonuii Zr mg/kg <1

Now, these data obtained from the analysis of these sludge will be compared with the data
obtained from the Basin Directorate - Varna, based on the quality of the sea water and the composition
of the natural marine sediments at the bottom of the Black Sea. These studies have been carried out
by the Basin Directorate - Varna in connection with the state policy on the construction of SOUTH
FLOOR on the bottom of the Black Sea and its impact on the ecological environment.

Table 2. Quality of the water from the Black sea - to 20 m (2001)

- )KHBaK Hg rng/l < 0,001 < 0,001
2 KagwmitiCd mg/l <0,001 <0,001
'3 OnoeoPb mg/l <0,003 < 0,002
4 lusxZn mg/l <0,001 <0,001
57 Mexcu mg/l < 0,008 0,007

6 HuxenNi mg/l <0,002 <0,002
7 Manran Mn mg/l 0,004 0,001

'8 XpomCr mg/l <0,001 <0,001

XKemsso Fe mg/1 <0,035 0,1

[100 | Cenen Se ng/l 16 3,5
- Apcen As g/l 9 4
- Monu6aen Mo ug/l 2,9 <2
- [leTposHu BBIICBOIOPOIU mg/1 0,04 0,8
denonmu mg/l 0,009 0,002

First of all, the extremely low sodium content is about 5.4%. At the same time the content of
sodium salt obtained by evaporation in Pomorie is about 97%.

Let us now give in tabular form the content of metals the sediments produced as a result of
Brown's gas, compared to those in the natural sediments of the seabed formed over millions of years
and their content in seawater.

1. Typically, V2 05 contains from 0.1 to 0.2% V (1000 to 2000 mg / kg). The vanadium
deposits in large industrial quantities are with GABRO associated with Magnesium vanadium
titanium magnetite deposits with a total V205 content of 0, n% to 1% (< 1000 mg / kg).

2. The most important tungsten minerals are: tungsten, seelite, ferbene, honeycomb. The
content of tungsten for stand-alone deposits should be above 1%, and for its obtaining from complex
deposits - tens of parts per cent.
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3. The main types of gallium ores are: gallium minerals contained in hydrothermal deposits,
in lead-zinc deposits, gallium minerals are predominantly sphalerite containing gallium from 0.001%
to 0.1%. In alunite deposits the content of gallium is relatively high. Galli is contained in bauxite
deposits. In addition, some sedimentary iron ore and mines contained a gallium of about 0.003% to
0.005%.

Table 3. Comparative table for the concentration of metals in the Black sea and Egg sea separations
granted on the production of Brown’s gas, natural seeds and content in sea water

World ocean with
salinity
3,5%

Dimensions

Elements

10
11

12
13

14
15

16
17
18

19
20

21

22
23

24

2
Aluminium
Al
Antimony
Sb
Arsenic As
Barium Ba
Beryllium
Be
Bismuth Bi
Bor B
Vanadium
Vv

Tungsten
W
Gallium Ga
Kemsazo Fe

Yttrium Y
Cadmium
Cd
Tin Sn
Potassium
K
Calcium Ca
Cobalt Co
Lanthanum
La
Lithium Li
Magnesioa
Mg
Manganese
Mn
Copper Cu
Molybdenu
m Mo
Sodium Na

%
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
mg/kg

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

Black Sea — Black
N UT LN Aegean Sea- Sea Black Sea water
extracted Sludges natural with salinity
with extracted with  sedime  approximatelyl,
Brown’s Brown’s Gas nts on 8 %
Gas seabed
4 5 6 8
<0,01 <0,01 - -
123+12 124+12 - -
<3 <3 - 9 ng/l
<5 <5 - -
<1 <1 - -
57+6 3343 - -
<1 <1 - -
15315 182+18 -
(0,0153%  (0,0182%)
)
<20 <20 - -
2042 22+2 = -
18,74+0,3 | 11,37+0,23 - < 0,035 mg/l
7
<1 <1 =
<1 <1 - < 0,001 mg/1
<2 <2 - -
3549+177 4997+250 - -
0,45+0,02 0,73+0,04 - -
259+26 170+17 - -
<1 <1 - -
40,4 8+1 - -
6864+343 | 10523+210 - -
1699+85 1167+58 - 0,004 mg/1
982449 611£31 10,93 < 0,008 mg/1
545427 706436 - 2,9 g/l
5402610 = 77502155 - -
80

9
0,001 mg/l

0,0009 mg/1
0,021 mg/l
0,0000006 mg/1

0,00002 mg/1
4,450 mg/1
0,0019 mg/1

0,000001 mg/1

0,00003 mg/1
0,0066 mg/1

0,000026 mg/1
0,00011 mg/1

0,00033 mg/1
411 mg/l

67,3 mg/l
0,00030 mg/1
0,0000029 mg/l

0,170 mg/1
904 mg/1

0,0004 mg/1

0,0009 mg/1
0,01 mg/1
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Black Sea — Black
Sludges Aegean Sea- Sea Black Sea water World ith
El - . extracted Sludges natural with salinity OFIC OFCatL W
ements Dimensions . q q o salinity
with extracted with  sedime  approximatelyl, 3.5
Brown’s Brown’s Gas nts on 8 % =
seabed
25 | Nickel Ni mg/kg 25827451 | 16092+322 | 20,27 < 0,002 mg/l 0,0066 mg/1
6
26 Lead Pb mg/kg 8+1 90+9 19,98 < 0,003 mg/l 0,00003 mg/1
27 | Silver Ag mg/kg <1 <1 - - 0,00011 mg/1
28 | Strontium mg/kg 76+8 131+13 - - 0,000013 mg/1
Sr
29 | Thalium Tl mg/kg <5 <5 - - -
30  Tellurium mg/kg <2 <2 - - -
Te
31 Titanium mg/kg <5 <5 - - 0,001 mg/1
Ti
32 | Phosphorus mg/kg 91+9 102+10 - - 0,088 mg/1
P
33 | Chromium mg/kg 68198+13 | 67602+1352 | 1549 @ <0,001 mg/l 0,0002 mg/l
Cr 63 5
34 Zinc Zn mg/kg 119+12 115+12 34,93- <0,001 mg/l 0,005 mg/1
35 | Circonium mg/kg <1 <1 - - 0,000015 mg/1
Zr

From the data shown in the tables it is possible to compare the values of the content of some
metals, which gives interest and curiosity.

For example, the average content of CHROM in the natural sediments of the Black Sea is
15,49 mg / kg or 0,001549%, and the CHROM content of the BRAM gas produced from BLACK
SEA water is: 68198 = 1363 mg / kg or this is 6.198%.

Just for BLACK SEA

This means that the content of CHROM in the sludge resulting from the extraction of BRAUN
GAS is: 68198: 15,49 = 4402,71 times higher than in natural sediments. The content of NICKEL is
similar: In natural sediments, the average content is 20.27 mg / kg or 0.0027% and in the sludge
obtained from BRAUN GAS is: 25827 £ 516 mg / kg, or 2,582%, 1. 25827: 20,27 = 1274,149 times
higher than natural sediments.

About Copper Cu: The natural sediment is: 10.94 mg / kg or 0.00109% In the Brown gas
sludge: 982 + 49 mg / kg or 0.0982% The ratio is: 982: 10.94 = 89.76 times higher For Zinc Zn: The
natural sediment is: 34.93 mg / kg or 0.00349% In the Brown gas sludge: 119+ 12 mg/ kg or 0.0119%
The ratio is: 119: 34.93 = 3.4 times higher For the rest of the other 35 elements, we have data, but
only from the Brown gas sludge. For the remaining 31 elements of the table, there is no published
data on the content of metals in natural sediments. But the expectations are to be similar, ie. the
content of metals in the Brown gas sludge exceeded those of natural sediments many times.

Since there is no data on the content of metals in natural sediments at the bottom of the Aegean
Sea, we can only draw conclusions on the basis of the data obtained from the analysis of sludge
obtained from the extraction of Brown gas from water taken from the Aegean Sea, from
Alexandroupolis.

Only from sludge from sea water from the Aegean Sea

About CHROME

The content is 67602 + 13525 mg / kg or 6.7602%

About NICKEL
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The content is 16092 + 322 mg / kg or 1.609%

About COPPER

The content is: 611 =31 mg / kg or 0.0611%

For ZINC

The content is: 115+ 12 mg / kg or 0.0115%

Now, let's compare the results of the laboratory analyzes of the sludge from the Brown's Gas
extraction from the waters taken from the Black and Aegean Seas.

About CHROME

Black Sea: 68198 + 1363 mg / kg

Aegean Sea: 67602 = 13525 mg / kg

The ratio is: 68198: 67602 = 1.0088 times the sludge of the Black Sea is rich

About NICKEL

Black Sea: 25827 + 516 mg / kg or 2.58%

Aegean Sea: 16092 + 322 mg / kg or 1.609%

The ratio is 25827: 16097 = 1.604 times richer the sludge of Black Sea water

About Copper

Black Sea: 982 + 49 mg / kg or 0,0982%

Aegean Sea: 611 £31 mg/ kg or 0.0611%

The ratio is: 982: 611 = 1.607 times richer the sludge of Black Sea water

For ZINC

Black Sea: 119 £ 12 mg / kg or 0,0119%

Aegean Sea: 115 £ 12 mg / kg or 0.0115%

The ratio is: 119: 115 = 1,034 times richer in the Black Sea sludge

Conclusion

Of the many experiments and observations conducted in laboratory conditions, the following
is noticed:

1. The process of bubbling is a flotation of mechanical impurities in seawater.

2. In the process of separating Brown's gas, atomic hydrogen and oxygen, although one is a
strong reducing agent and the other strong oxidizer, act as a catalyst for the process.

3. Under an electric field associated with a current flow, hydrogen and oxygen extract the
metal ions from the water.

4. The electric field and current flowing down the atomic hydrogen and oxygen are chemically
bonded to the metal ions, and they are released as metal compounds in the form of various carbonates,
chlorides, sulphides, and so forth. and separated as a bubbling foam.

5. Separation of different metallic compounds from water is stimulated by bubbling hydrogen
and oxygen.

6. The forced water-electrolyte circulation in the bottom-up direction additionally helps to
remove or prevent sticking of the gas bubbles to the electrolytic plates, thereby greatly improving the
electroconductivity of the water-electrolyte.
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HN3caeaBane U aHAJIN3 HA ChAbPKAHMETO HA MEeTAJIM B YyTallKHUTE,
MOJIYYEHH CJIe/l eJIeKTPOJIU3a HAa MOPCKa Boaa oT YepHo Mope, 1
CPaBHSIBAHE HA ITAHHUTE ChC ChAbPKAHETO HA METAJIM B MOPCKATA
BOJ/Ia U TE€3M OT CeJUMEHTUTE HA mpudpexHaTa 30Ha Ha UepHo Mope
KbM ObJTrapcKus Opsar

UYasnap Kamenapos, [Inamen Kamenapos

[ToyyaBaHeTo Ha OrPOMHO KOJMYECTBO yTallKM MO BpeMe Ha Ipoleca Ha eJNeKTpou3a 3a
noJrydaBane Ha bpayHoB ras, B30y/a1 JTFOOOMUTCTBOTO, J1a BUAUM H pa30epeM KaKBO CMe MOTyYrIH
B pe3yJITaT Ha Ta3u TEXHOJIOTHA. 3a Ta3u I1eJ1 Os1Xa MOJYUYeHH B JOCTaThYHO KOJUYECTBO YTalKH MPH
no0uB Ha bpayHOB ra3 oT MOpCKa BOJa, KaTO YacT OT TAX 0sXa B3eTH MPOOU U JAJCHU 32 aHAIH3 B
cHelralIu3upaH aKpeIuTUPaHu J1abopaTOpUH.

Taouauna 1. Konnentpanusa Ha metanu B yrailkute Ha YUepHo u Ereiicko MopeTa, oiay4eHu nIpu
no0uB Ha OpayHOB Ta3

No Enementn Pa3zmepHocT YepHo mope
1 2 3 4

1 Anymunuii Al % < 0,01

2 AHTuMOH Sb mg/kg 123+12

3 ApceH As mg/kg <3

4 bapuii Ba mg/kg <5

5 bepunuii Be mg/kg <1

6 bucmyT Bi mg/kg 57+6

7 bop B mg/kg <1

8 Banaguit V mg/kg 153+15

9 Bondpam W mg/kg <20

10 lammit Ga mg/kg 20+2

11 Kemnszo Fe % 18,74+0,37
12 Utpnii Y mg/kg <1

13 Kanmuii Cd mg/kg <1

14 Kanait Sn mg/kg <2

15 Kanuit K mg/kg 3549+177
16 Kammii Ca % 0,45+0,02
17 KobGant Co mg/kg 259426

18 Jlantan La mg/kg <1

19 Jlutwii Li mg/kg 4+0.4

20 Maruesuit Mg mg/kg 6864+343
21 Manran Mn mg/kg 1699485
22 Men Cu mg/kg 982+49

23 Monubaen Mo mg/kg 545+27

24 Harpuii Na mg/kg 54026+1080
25 Huxen Ni mg/kg 25827+516
26 Omnoso Pb mg/kg 8+1

27 Cpebpo Ag mg/kg <l1
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No Enementn Pa3zmepHocT UepHo mope
28 Crponuuii Sr mg/kg 76+8

29 Tanuii Tl mg/kg <5

30 Tenyp Te mg/kg <2

31 Turan Ti mg/kg <5

32 Docdop P mg/kg 9149

33 Xpom Cr mg/kg 68198+1363
34 [uuk Zn mg/kg 119+12

35 Hupkonwuii Zr mg/kg <1

Cera, Te3u NOJIy4eHH JaHHU OT aHAJIM3a Ha TE3M YTalKH Ill€ CPAaBHUM C JIaHHUTE IOJIy4YE€HU
ot baceiiHoBara /lupekuusa — BapHa, HanmpaBeH! BbpXy Ka4eCTBOTO HA MOpPCKaTa BOAA U ChCTaBa Ha
€CTECTBEHUTE MOPCKH CEIMMEHTH Ha JbHOTO Ha YepHo mope. Tesm mscnensanus baceiiHoBara
Hupekuust — BapHa e u3Bbpiunia BbB Bpb3Ka ¢ Ibp’KaBHATa ojauTHKa 1o nocrposisane Ha FOXKEH
ITIOTOK 1o xpHOTO Ha YepHO MOpE U 32 HETOBOTO BB3JACHCTBUE BbPXY €KOJIOTHYHATA CPEAA.

Ta6auna 2. KauectBo Ha yepHoMopckaTa Boja — 10 20 m. (2001)

Ne ITapamerpu Mepra IIposer Ecen
CIMHUIIA

1 2 3 4 5

1 Kupak Hg mg/l < 0,001 < 0,001
2 Kaammii Cd mg/l < 0,001 < 0,001
3 Omnoso Pb mg/l < 0,003 < 0,002
4 [uHK Zn mg/l < 0,001 <0,001
5 Men Cu mg/l < 0,008 0,007
6 Huken Ni mg/l < 0,002 < 0,002
7 Masnraa Mn mg/l 0,004 0,001
8 Xpom Cr mg/l <0,001 < 0,001
9 Kensizo Fe mg/l < 0,035 0,1
10 Cenen Se ng/l 16 3,5
11 ApceH As ug/l 9 4

12 Monu6en Mo ug/l 2,9 <2
13 Herporn mg/l 0,04 0,8

BBITICBOJJOPOIH
14 denonu mg/l 0,009 0,002

[IppBO, KOETO ce HaOMBa HAa OYHU € M3KIIOUYUTEITHOTO HUCKO ChABP)KAaHUE HA HATPUIM — OKOJIO
5,4%. B cbIoTo BpemMe ChABPAKAHUETO HAa HATPHUI B MOpPCKaTa COJI MOJIY4YEHA Ype3 M3NapsBaHE B
ITomopue, e okoso 97%.

Heka cera manem B TaOnuueH BUJA CBHABPKAHUETO HAa METAlU B yTalKWUTE MOJIYYEHH B
pesynratr ot bpayHoBHs Ta3, CpaBHEHHM C T€3U B €CTECTBEHUTE CEAMMEHTH HAa MOPCKOTO JIBHO
(dbopMHUpaHy B MPOABIDKEHHE HA MIJIMOHHU TOJIMHH U ChIBPKAHUETO UM B MOPCKaTa BOA.
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Taoauna 3. CpaBHuTENIHA TA0IKIIA 32 KOHIICHTPALIMATA HA METAJIHM B yTakuTe Ha YepHo U
Ereiicko Mope, oT1iesieHu pu JoOUB Ha OpayHOB ra3, €CTECTBEHU CEIMMEHTH U ChABPKaHHE B

MOpCKaTa Boaa

Uepuo Mope B Yepro
B yTallku Ereiicko Mope | UepHomopcku
MOJIy4E€HU B yTalKu €CTECTBEHU Mopeka B caerosri
No | Enementn | Pa3zmepHocT npu MI0JIy4€HHU IIPU CEeIMMEHTH BOKa Cbe oxcan
COJIEHOCT CBC CONICHOCT
IoJrydyaBaHe TOoJIy4aBaHE Ha Ha MOPCKOTO OKOIIO 3.5%
Ha BpayHoB Bpaynos ['a3 JIBHO 1.8 9% ’
I'a3 o
1 2 3 4 5 6 8 9
1 | Anymunuit | % <0,01 <0,01 - - 0,001 mg/1
Al
2 | Aatumon | mg/kg 123+12 124+12 - - -
Sb
3 | Apcen As | mg/kg <3 <3 - 9 g/l 0,0009 mg/1
4 | bapmit Ba | mg/kg <5 <5 - - 0,021 mg/1
5 | Bepunwuit mg/kg <1 <1 - - 0,0000006 mg/1
Be
6 | bucmyr Bi | mg/kg 57+6 33+3 - - 0,00002 mg/1
7 | bopB mg/kg <1 <1 - - 4,450 mg/1
8 | Bamammit | mg/kg 153+15 182+18 - 0,0019 mg/1
\ (0,0153%) (0,0182%)
9 | Bondppam | mg/kg <20 <20 - - 0,000001 mg/1
W
10 | F'anmii Ga | mg/kg 20+2 2242 - - 0,00003 mg/1
11 | XKensazo Fe | % 18,74+0,37 | 11,37+£0,23 - < 0,035 | 0,0066 mg/1
mg/1
12 | Utpuin Y | mg/kg <1 <1 - 0,000026 mg/1
13 | Kagmmii mg/kg <1 <1 - < 0,001 | 0,00011 mg/1
Cd mg/1
14 | Kanaii Sn | mg/kg <2 <2 - - 0,00033 mg/l
15 | Kammit K | mg/kg 3549+177 4997+250 - - 411 mg/l
16 | Kanmmit % 0,45+0,02 0,73+0,04 - - 67,3 mg/l
Ca
17 | Kobanr Co | mg/kg 259426 17017 - - 0,00030 mg/1
18 | JlanTan La | mg/kg <1 <1 - - 0,0000029 mg/1
19 | Jlutuit Li | mg/kg 4+0,4 8+1 - - 0,170 mg/1
20 | Marnesuii | mg/kg 6864+343 10523+210 - - 904 mg/1
Mg
21 | Manran mg/kg 1699485 1167+58 - 0,004 0,0004 mg/1
Mn mg/l
22 | Men Cu mg/kg 982+49 611+£31 10,93 < 0,008 | 0,0009 mg/l
mg/1
23 | Momubnen | mg/kg 545+27 706+36 - 2,9 ng/l | 0,01 mg/l
Mo
24 | Hatpwuit mg/kg 54026+1080 | 77502+155 - - -
Na
25 | Huken Ni | mg/kg 258274516 | 16092+322 20,27 < 0,002 | 0,0066 mg/1
mg/l
26 | Onoso Pb | mg/kg 8+1 90+9 19,98 < 0,003 | 0,00003 mg/l
mg/l
27 | Cpebpo mg/kg <1 <1 - - 0,00011 mg/1
Ag
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Uepno Mope B Uepmo
B yTallKu Ereiicko Mope | UepHoMopckH P
. MOpCKa B cBeToBHUs
MOJIyuCHHN B yTauKu C€CTCCTBCHU
Ne | Enementn | Pa3zmepHoct npu MIOJIY4Y€HHU IIPU CEIMMEHTH Boaa cbe oKeart
COJIEHOCT CBC COJIEHOCT
NOoJTyYaBaHe | MOJydYaBaHE HA | Ha MOPCKOTO
OKOJIO 3,5%
Ha bpayHoB Bpaynos I'a3 JIbHO o
Tas 1,8 %
28 | Crponmmit | mg/kg 76+8 131+£13 - - 0,000013 mg/1
Sr
29 | Tammii TI | mg/kg <5 <5 - - -
30 | Tenyp Te | mg/kg <2 <2 - - -
31 | Turan Ti | mg/kg <5 <5 - - 0,001 mg/l
32 | ®ochop P | mg/kg 9149 102+10 - - 0,088 mg/1
33 | Xpom Cr | mg/kg 68198+1363 | 67602+13525 | 15,49 < 0,001 | 0,0002 mg/1
mg/l
34 | Huuk Zn mg/kg 119+12 115+12 34,93- < 0,001 | 0,005 mg/1
mg/l
35 | Hupkonuit | mg/kg <1 <1 - - 0,000015 mg/1
Zr

' O6uknoseno € V2 0s cxaspxant ot 0,1 10 0,2 % V(1000 1o 2000 mg/kg). Bananuesure
HaXOJIMIIA B TOJIEMH MPOMHUIIUICHU KojiudecTBa ca ¢ [TABPO cBbp3aHu ¢ MarMeHU BaHAIUI-TUTAaH
MarHeTHTOBU HaxoauIna ¢ 00mo crappxkanne Ha V205 ot 0,n% 10 1%(< 1000 mg/kg).

2 Hait-BasxHuTe BON(PAMOBU MMHEpAIH ca: BOA(DPAMUT, IIEeTUT, (epOeHUT, XIOOHEPHT.
CpabpkaHHETO Ha BOJI(paM 3a CAaMOCTOSITEITHH HaXoAuIIa TpssoBa na € Hax 1 %, a 3a moxy4aBaHeTo
MY OT KOMIUICKCHU HAaXOHIA-ECETKH YaCTH OT MPOIICHTA.

3 OcHOBHHUTE BUIOBE TAJUEBH Py/IM CA: FATMEBH MUHEPAIIH, ChIBPKAILHM CE B XUAPOTEPMATHH
HAXOJIUIIA, B OJIOBHO-ITMHKOBH HAaXOHMIIA, TAJIMEBU MUHEPAIH Ca MPEIUMHO C(hHalepuT, ChabpIKalll
raymii ot 0.001% mo 0.1%. B alunite meno3uTH ChIbpKaHUETO HA TAJMH € OTHOCHUTEIHO BHCOKA.
I"anwmii ce chabprka B OOKCUTOBU HAXOAUIIA. B TOMbIHEHNE, HIKOU CEIMMEHTHH OT yTaeYHA JKEJISA3HA
pyAa 1 MUHH c€ chabpika ramuit okoso 0,003% mo 0,005%.

OT noka3aHUTE aHHU B TAOJUIIUTE MOXKE Ja CE€ CPaBHAT CTOMHOCTUTE HA ChIABPIKAHUETO Ha
HSIKOM METaJlu, KOeTO Oy UHTEepeC U JTI0OOMUTCTBO.

Taka nanpumep cpenHoto chabpxkanHue Ha XPOM B ecTecTBeHHTE CEAMMEHTH Ha YepHO
Mmope ¢ 15,49 mg/kg umu 0,001549%, a cpabpkanuero Ha XPOM B yTalikuTe MONy4eHU HpU
nonmyyaBane Ha BPAYHOB I'A3 ot Bogata Ha YEPHO MOPE e: 68198+ 1363 mg/kg wnu ToBa paBu
6,198%.

Camo 3a YEPHO MOPE

ToBa o3HauaBa ue cbabpxkaHueTo Ha XPOM B yTaiikuTe nosryueHH B pe3ysTaT Ha JOOUB Ha
BPAYHOBTI'A3 e:

68198 : 15,49 =4402,71 mbTH NO-BUCOKO B CPABHEHHE C TOBA B €CTECTBEHUTE CEITMMEHTH.

Cwabpxannero Ha HUKEJI e mogo6Ho:

B ecrecTBenuTe cemumenTH cpeiHOTO chabpkanue e 20,27 mg/kg unu 0,0027%,

a B yraiikure nomydeHu or BPAYHOB I'A3 e: 25827+516 mg/kg, unu 2,582%, T.e.

25827 : 20,27 = 1274,149 mbTH MO-BUCOKO B CPABHEHHUE C €CTECTBEHUTE CEIUMEHTH

3a Meg Cu:

B ecrectBenute cenumentu e: 10,94 mg/kg nnu 0,00109%

B yraiikute ot bpayHos ras e : 982+49 mg/kg unu 0,0982%

CpOTHOIIEHHETO €:

982 : 10,94 = 89,76 mbTH O-BUCOKO

3a [luHk Zn:

B ecrectBenute cemumentu e: 34,93 mg/kg nmm 0,00349 %
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B yraiikute ot bpaynos raz : 119+12 mg/kg nnm 0,0119%

CrotHomeHueTo e: 119 : 34,93 = 3,4 mbTH 1T0-BUCOKO

3a ocTaHaNUTE APYTH €IEMEHTH OT 000 35 MMaMe MONyYSHH TaHHU, HO CaMO OT yTalKHUTe
noryueHu ¢ bpayHos ras. 3a ocrananutre 31 eneMenTta ot Tabiauiiara, HiMa MyOJIMKYBaHU JTaHHH 3a
CHhIBPKAHUETO HA METAU B €CTECTBEHUTE cenuMeHTH. Ho ogakBaHusTa ca qa ObaaT mogo0HH, T.€.
ChIBPKaHUETO Ha MeTalnu B yTalikute oT bpayHOB ra3 na HaJBuIIaBaT MHOTOKPATHO T€3H OT
€CTECTBEHUTE CEIUMEHTH.

Tbii KaTO TUIICBAT JAHHHU 32 CHABP)KAHUETO HA METAJIU B €CTECTBEHUTE CEAUMEHTH 10 ABHOTO
Ha Erelicko Mope, To MOkeM J]a HallpaBUM U3BOJIM CaMO Ha 0a3aTa Ha JaHHUTE [TOJyYeHH OT aHaJIN3a
Ha yTalKuTe, OIy4eHH Ipu 100uB Ha bpayHOB ra3 oT Bojia, B3eTa oT akBaTopusiTa Ha Erelicko mope,
FOKHO OT AJIEKCaHAPYIIOIHC.

Camo ot yTaifky mony4enu oT Mopcka soia or EFEMCKO MOPE

3a XPOM

Cwabpxannero e: 67602+13525 mg/kg nnm 6,7602%

3a HUKEJI

Coabpxannero e: 16092+322 mg/kg nmm 1,609 %

3a MEJL

Coabpxkanuero e: 611431 mg/kg nmm 0,0611%

3a IMHK

Coabpxkanuero e: 115+12 mg/kg nmm 0,0115 %

Cera, HEeKa CpaBHMM pPE3yJITAaTUTE OT J1A0OPATOPHUTE aHAIN3U Ha yTaWKHUTE MOIYy4YEeHU MpHU
no6us Ha bpayHos 'a3 ot Boau B3etu oT UepHo u Erelicko mopera.

3a XPOM

Yepuo mope: 68198+1363 mg/kg

Ereiicko mope: 67602+13525 mg/kg

CrorHomenueto e: 68198 : 67602 =1,0088 mbpTr 1o H6oraTtH ca yraiikute Ha YepHOMOpCKaTa

BOJA

3a HUKEJI

Yepno mope: 25827+516 mg/kg nnu 2,58%

Ereiicko mope: 16092+322 mg/kg unmu 1,609%

CrotHomenneto € 25827 : 16097 = 1,604 mbTH mo-6oratu ca yraikute Ha YepHOMOpCKaTa
BOJIA

3a MEJ]

Yepno mope: 982+49 mg/kg nmu 0,0982 %

Ereiicko mope: 611431 mg/kg nnu 0,0611 %

CrworHomenueto €: 982 : 611 = 1,607 npTH mo-6orartu ca yraiikute Ha YepHOMOpcKaTa BoJa
3a [JMHK

Yepno mope: 119+12 mg/kg nmu 0,0119 %

Ereiicko mope: 115+12 mg/kg wim 0,0115 %

CworHomenueto e: 119 : 115 = 1,034 npTH mo-6orartu ca yraiikute Ha YepHOMOpcKaTta BoJa

H3Boan

OT MHOTOOpPOMHUTE EKCIIEPUMEHTH U HAOJI0ICHUS, TPOBEJICHH B JJaOOPATOPHU YCIIOBUS CE
3a0es3Ba CIeIHOTO:

1. Ipomeca Ha 6apOoTHpaHe € cBocOpa3Ha UIOTAIMsI HA MEXaHHYHUTE TPUMECH B MOpPCKaTa
BOJIA.

2. B mporieca Ha otaensine Ha bpayHOB ra3, aToMapHUTE BOJOPO U KUCIOPO/, BBIIPEKHU Ue
€MHUS € CUJICH PEIyKTOp, a APYTHsI CUJICH OKUCIUTEI, padOTAT KaTo KaTalu3aTop Ha mpolieca.

3. B ycnoBusita Ha EJEKTPUYECKO IOJE CBBP3aHO C MPOTHYAHE HAa TOK, BOAOPOAA U
KHCIIOpO/ia U3BIINYAT METATHUTE HOHU OT BOJATA.
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4. EnexTpu4yecKoTo Moje W MPOTHUYALIMS TOK, BB3MPEMATCTBAT HA aTOMAapHUS BOAOPOA U
KHCJIOPOJ] J1a BJIE3HAT B XMMHYECKAa BPB3KAa C METAIHUTE HOHU M CBHIIUTE CE€ OTNENAT, Karo
ChEMHEHUS Ha METAIUTE 1MoJ1 opMara Ha pa3HOOOpa3HU KapOOHATH, XJIOPUIH, CYyI(PUAN U T.H. U €
OTJIIETIAT, KaTo OapOoTHpala nsHa.

5. CenapupaHeTo Ha pa3IMYHUTE METAJHM CHEIUHEHHS OT BoOJaTa C€ CTUMYJIHpa OT
OapOOTUpAIIKS BOJOPO ¥ KUCIOPOI.

6. IlpunyautenHata IMPKyJIalUs Ha BOJATa-CJIEKTPOJIMT B IIOCOKAa OTIOOJY Harope,
JTOIBIHNATEITHO CIIOMAra 3a mo-0sp30 OTJeNIHE WM HeJJOMyCKaHe 3aJIelIBaHe Ha Ta30BUTE MEXYPH J10
CJIEKTPOJIM3HUTE IUIOYM, C KOETO PSA3KO ce IMoA0oOpsiBa M E€JIEeKTPOIPOBOAMMOCTTa Ha BoOJaTa-
CNIEKTPOJIHT.

bubanorpadgceka cnpaBka:

1. IIporokon Ne 9738/1.06.2015 r.na EBPOTECT — Codus 3a ananmu3 mo 3asiBKa
Ne 969/29.05.2015 ¢ manenu npodbu — nmpoda Ne 1 ¢ madoparoper Ne 1510074 B3zera ot UepHo Mope
B akBatopusTa FOxHo ot Byprac u mpo6a Ne 2 ¢ na6oparopen Ne 1510075 B3era ot Ereiicko mope B
aKBaTOPHTA 3alaIHO OT AJIEKCAHPYIOINC, B3€TH OT aBTOPHUTE Ha ITyOIMKalMATa.



