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(PAGE 1) GEORGIAN TECHNICAL UNIVERSITY
Republican Gemological Center for Research, Diagnosis and Treatment of Mineral
Substances

July 27,2020y.
Subscriber: Ltd. ,,Uchkho”
Examination Protocol N30/20
On July 16, In the Gemological Center for Research, Diagnosis and Treatment of Mineral Substances of
Georgian Technical University Levan Bolkvadze (The director of the company Ltd. ,,Uchkho”) (IC 448053946)
Two samples of intrusive rocks were introduced to determine their mineral chemical content and physical-
mechanical features.

Laboratory doesn't give a responsibility of the method of taking samples.

During the completing work, there were used the following tools-devices:
1)10 X Zoom Magnifier-triplet
2) Stationary electric scales for determining weight and density
3) X-ray fluorescent analyzer
4)Microscope Amscope PZ600T
5) X-ray fluorescent analyzer EDXR 3600B
6)Testing solutions

Conclusion on the results of the accomplished work:
The samples presented for analyzing are presented in the form of size pieces (See Picture 1)
The samples presented for the research there have been chosen two samples for preparing the Petroglyphs
(Samples N53, N54), two-two samples for conducting X-ray fluorescent and X-Ray analyzes and determining
Ophysical-mechanical features.
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Microscopically the skin N53 is gray. Dense, fine-grained, reacts fragmentarily with hydrochloric acid. Under the
microscope, the skin is completely crystalline, uneven, mineral composition is dominated by prism crystals of different
sizes of plagioclase, which are always represented by polysynthetic or zonal ridges and replaced by secondary material
(Sericitis, chlorite), Separated granules of different sizes of pyroxene and amphibole are also found, Quartz is found in
small quantities, carbonate-replaced areas are rarely observed.

Microscopically the skin N54 is gray. Dense, fine-grained, doesn’t react with hydrochloric acid.

Under the microscope, the skin is completely crystalline, , uneven, mineral composition is dominated by prism crystals of
different sizes of plagioclase, which are always represented by polysynthetic or zonal ridges and replaced by secondary
material ( Sericites, chlorite), Separated granules of different sizes of pyroxene and amphibole are also found, Quartz is
found in small quantities, carbonate-replaced areas are rarely observed. Petrographic descriptions are given in Appendix
N2.

Petrographic research was released under the polarized microscope Amscope PZ600T-5M and was completed by the
standard manual. Amphibole was detected in the samples submitted for examination together with the petrographic
study (Appendix N3)

The chemical composition of the skin by X-ray fluorescence method is: SiO2 — 47.21%, Al203 — 15.37%, TiO2 - 1.29%,
Fe:03+FeO — 10.30%, MnO — 0.22%, MgO — 5.45%, CaO — 9.05%, K20 - 1.21%, Na20 - 5.21%.

Physical-mechanical features of the sample is given in the Appendix N4. According to the coefficient of strength (f)
rocks belong to the third category of hard rocks (dense), the rock is not softenable in an aquatic environment, frost-
resistant. According to Re (with water) the rock is firm (Re- up to 1200-500 kg /Cm?)

The samples of rocks presented are similar in both mineral composition and degree of alteration and cracking.

Finally, we conclude that the examined samples (samples N33, N54) are medium acid intrusive skin - diorite, which is
resistant to wear, insoluble in aqueous environment and frost-resistant.

77 Kostava str., Tbilisi, Georgia, 0175
Phone: (995 32) 2365277
Fax: (995 32)2388164
Official Seal Affixed (Department of Applied Geology)

(PAGE 3)
Sample N53 Title: Diorite

Macroscopical description: Macroscopically the skin is gray. Dense, fine-grained, reacts fragmentarily with
hydrochloric acid.

Microscopical description: Under the microscope, the skin is completely crystalline, , uneven, mineral
composition is dominated by prism crystals of different sizes of plagioclase, which are always represented by
polysynthetic or zonal ridges and replaced by secondary material ( Sericites, chlorite), Separated granules of
different sizes of pyroxene and amphibole are also found, Quartz is found in small quantities, carbonate-
replaced areas are rarely observed. Grains of different sizes of ore are scattered against the background of
whole rock.

Micro photos of the sample:

With one nicol (-) Cross nicols (+)
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o Sample N54 Title: Diorite

Macroscopical description: Macroscopically the skin is gray. Dense, fine-grained, doesn’t react with
hydrochloric acid.

Microscopical description: Under the microscope, the skin is completely crystalline, , uneven, mineral
composition is dominated by prism crystals of different sizes of plagioclase, which are always represented by
polysynthetic or zonal ridges and replaced by secondary material ( Sericites, chlorite), Separated granules of
different sizes of pyroxene and amphibole are also found, Quartz is found in small quantities, carbonate-
replaced areas are rarely observed. Grains of different sizes of ore are scattered against the background of

whole rock.

Enclosure 1

Picture 2. Samples of the skin N54Diote
Official Seal Affixed (Department of Applied Geology) Signed
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Micro photos of the sample:
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With one nicol (-)
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Picture 1. Radiograph of the X-ray analysis of the sample N53. Quartz, feldspar. At the trace level.
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Picture 1. Radiograph of the X-ray analysis of the sample N53. Quartz, feldspar. At the trace level
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Enclosure 4

Physical-mechanical features of the samples 53,54
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N | 2.66 | 2.74 | 2.67 0.24 0.34 0.70 29 1180 1100 9.71 Frost
53 resistant
N | 263 | 272} 265 0.22 0.33 0.71 2.8 1190 1070 9.85 Frost
54 resistant
1. According to the hardness coefficient (L. baron £=9,71-9,85) the skin is included in the third
category of hard skins (Dense)
2. According to the R« (with water) the skin is firm (to Re-1200-500 kg. V/cm?).

According to the depreciation (Ke — 0.009) the skim is included in the very firm skins.

Official Seal Affixed (Department of Applied Geology) Signed

Laboratory studies show that rocks similar to the investigated specimens can be used for shoreline dams, For
facing both exterior and interior facades of buildings, however, the main thing is that the rocks are not heavily

altered, polished and relatively large massive blocks are selected.
The results of the studies are without a doubt, verified by two specialists.

The head of the Republican Gemological Center for Research, Diagnosis and Treatment of Mineral Substances,
Professor  /N. Phophoradze/ Signed
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|, notary Nino Badagadze, in my notgry office Mocate delressd 'Revaz Komakhidze

Street N10 / 12, evaluate the authenticity of sighature' tor Ket eladze, born on

i a : freet ) 6-48 N61001085917,
performed in my presence. The translator is certified {ambridge Appraisal in English / First
Certificate Ne0062015842, issued on 20/07/2018), The translator guarantees an accurate translation
of this document. The notary explained the legal consequences of the incorrect translation to the
translator. | established her identity with the identity document submitted by her, checked her legal
capacity, in which I had no grounds to suspect.

Each translation is certified on six pages with\thirty signatures of translator on the five copies of the
document.

Notary charges are paid 60,0 Lari + 2,0 Lari, the price of Electronic-Notary Register’s actions
according to the Clauses 31 & 39 of Georgian Government Decree No 507 dated December 29, 2011
“To perform Notary actions and fixed price for Georgian Notary’s Chamber, payment regulations and
service terms statement”.

Notary signature Nino Badagadze
The Official Seal affixed.
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