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1 The HIPAMS toolkit Part Il. Community planning for sustainable development through intangible cultural heritage.
https://hipamsindia.org/
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Bo@tomdol  IgEHogmligs@o. blbso  bs@®momdol  3meonmbgs@do  do0wmgds  BosdMomdol
MOOMBMLRIGHOL EbMdom s Fg0MT0 35(3039000. 50b0TBMo BogPmgdo 093936909
3sbb, GMIgEoE ImoEsgl Ms9gbody sdmMxme, fgsedo blbs dmmoxgmlings®l, MHmdgwos
99003995 39@GORMLRBOEHOL 9OHMIMwgdol §OHR030 XxoF3900L6, (NaPOs)x, Loog x = 2, {ywgds
Na:PO4 xama9000m.

50b0dbmwo BogmogMgdgdo B39Mwgd©mH03 00096E0R0E0M©Ids dsmo Na2O/P:0s 3mgnozogb@om
56 oo P20s 9993339cmdom. Na:0/P20s 30098303096(3)900 03390 @osbermgdoo 1,3 - ©sb
Bs3©0MTol  39EMo3mogmbRBIGHOLMI30L, LOIE X = EbwMgdom 4; isbwmgdoo 1,1-0y
3M900L 3500 9g30LM30L, BMYsE boEMOMAoL 39JLs89gEHBMLRBSEHO, BooE X = 13 -6 18-8gs
@5 isbgmgdom  1,0-00g  gd@  dopsgro  dmergzémo  fmbolb  Bo@®omdol
30xgMbRBGHJO0LM30L, Bosa x = 20 — 100-8qg 6 Ag@UL. ds00 blbsmgdoL pH 0;33¢9ds 3,0-sb
9,0-d09 [6].

56M49gmEma0mo 3963bEol Jodowm®mo ©sdds39d0l F9dgy 400 °C-U H9d3gMo@m®sty 2-3
Lo5OL 499mfF300, 9JU3MbsEOL 39MHEbEOL Asbogs B30(39ds. oo 3esliE03IMO M30L9dgdoL
3000565 50 boLsM30L Ag-Cu 806560 G9bsbMdOL 9MHIMWo 3353905 {MIYLYdS
50amboll 96 fgomdsol  50dqbge 30MMdgddo, 700 °C  #Hgd3gMo@esbg 1-2 Lssoob
396853wmdsdo. 39603bEdo B3O MoMm©Ybmdol  Byzool d99339emdolsl  MgMIMEo
539853905 8090bsMMBL F9M9d00 B Fgd3gMsGIMIEn 0535DMbBTo (dsy. 396 3bedo
1,5% Pb-ol s6Ugdmdobsls, 250mfi3ol ¢9ddgms@«®s 300 °C-0 3e0gdwganmdls). s6JgmemaoMo

4 Bo®m0Bal 397L587BOBMLBSGNL 0,7% bLBSMN 51737 MIamsdIBENMIONMNs LoEMBL3MMEM LsdYsmIdsMS s bb3s
&3d6030L abodB035300LsN30L 0y MonsdGonmo EsdbdyMyoal bafmalbo smfHa3l 3,7 - 10w 3/82 (1309M0/B2 ) -
https://matsne.gov.ge/ka/document/download/2189355/0/ge/pdf
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https://matsne.gov.ge/ka/document/download/2189355/0/ge/pdf

3903bol 0gMHdMwo 333980l Mg5030L JgeBg30Lsm30L HobolHo® GHo®mgds gJudmbs@ol
dsbogol B39dEBHMMEo SbsEr0DBo.

99b39003E00L Bo39wg 30MHMdJdTo TgbodgdgJE0s 5MJJMEOMPOMEO 39MEbEEoL  9Judmbs@ol
OMYO00 33693303909, M3MRIGHYIC0 MJMHTNO ©HFMTs3900L Dom. 53 JoBbom gJudmbodls
395b396 LEOOEL S 3MY300Jd96 (39:3bWL. WoMMbOL B30 B F9ddbowro LdoGmEoL 3ol
H99396053H1Ms,  9dudmbsdol  3gOHEbaols  Tsbogwsdo  offg393l  dobo  LLodgMOL”  dMmE3gloom
3°9mf39mwo  bodgogzol dm3zwgbgdol JgMdoErgdsl s  9Judmbodol  39MEberol  Aslisgrols
3L3H032IMOMdOL 65{owrmdM0gz 50yqbsl. 5833500 MMYYGHO MOMSF)dsz9dol [7] 989y
99L5dgdgE0s 5OJ)MEMAOMH0 39MEBOL 9Judmbs@ol 3MWEMOMEo Bgbosb M3bgdws©
50mq0s, Job  EdMMIBHMM0-boMGLEHIZMG0M 90)050©Y. SOJgmEmaonGo 39O Eberol
dsbogws  M9MHIMo 33900l @O MYLEBHIZMSE300L 909y 9J390YdMGds LT gdm
3MbLgM35305L.

gm0 B3O gJudmbs@o 56 BsFoMmMgAL 3MblgM35E3oLs

MO 3eobGH03OMBOL S B0 1033060030l oM MMM Q963 MBdST0 (330ds. MO MU
Bo3gomdoms  (jdgbols 3OHmEglo  GoMEYds OO  LOFODBOEOm, MIMS 5O  EsHoBEIL
WomMbMM0 BYI30M0 s 56 890335l MJOHML gJu3dMmboBol BgOms GMbomds. MMsbrmwo
96 3060430060 ©s65d0M93930L dJmbg MmO ™Ml Bs3gmmdol bgwsdo®mo 8m8s3w09ds bryenagzsdobols
355300, O30l ImEg329EMHo GeaMdmenss NH2SO:H.

MdO® b3S 0mmbgdmsb Jabols 9965006mdqdL. MMMl ggmol EHmbomds 033egds Jobsmrg3zgdols
(om©YbMdOL s J99339md0L dobggom: B3owgbdo ds?gdL fomgwr dgx9M0wmdsl, 3903bwo
30 9ma356m-mg®lL (50-60 % 39M3EbEol 99MH93000 MMM 3960938 430m9E F9BIOOEMOSL;
MJOmlb  d9bgdMmogo 96 bgarmgbm@o  gbsbmdo  3gMEbemsb  3bmdowos  gmgdG®mmbol
Lobgwfimgdom. gwgd@d®mbo - dhmlb  gwdgbg Jomgdmeo  Fgbsbmdo, Looz Ag
99003960 mds 0333¢0905 20-40 % GG gdd0). 356050930 MJOH ™ML 5393l NI BHMbIWMBSL.
3bmdoos  mgdml  dgbobmdgdo 603gemsb (vos yzomgwro), 35Iowdmsb (Bmdf39bm),
3¢5E0bmsb (mgmMo mdemm).

d39glo EOMO0EL MmJMm gsdmoyqbgds bgs wommbgdol BgysdoMmms dmmdmmgdolsmaols. ol
500305 0blbgds 39M3EbEolfysedo s [o@dmddbols 5sgngsdsl. 505¢0esds3o0ol gomom
dnmdOMmgdMwos  Md3z9wglo  RIMOIEEWOomMbEdMTsgqgool  99g3Mgdo s  39MEbaob
65390000900. 535¢0535 HoMTMogblL romm™b® Loligdgol, Gmdgems 99agbowwmdsdo ghor-
96 30d3mbgbEs 9ol ggMEberolfiysero.

505¢09505 65bH93MoMbY3500 B6g305. 36MdOE0s MmIMHmls 396gdMog0 505¢wysds dgmdodomEmo
dmbs39dgdoor: Hg 57,4 — 61,0 %; Au 34,2 — 41,6 %; Ag 0,3 - 0,5 %; Pt 0,01 - 0,1 %. 316936030 mg@mb
585¢0595 §dbols dmyz0m5em 3gMOL 3OOLEgdlL. dsBdo 390 Ebeols

3ML9dMdOLOL 30 Fo0dmPobgds MgmEmO BgMOL MdOWO FoM(33gd0. 535¢539d3d0 dOMHOMSPO
99996305 Mgem, 39658 d94dboeros oldgMlmeo boli@gdgdo, Lssg dmbsfowgmdgb Lbgs
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9w99963)9d03. 0436905 Jodomo boghomo AuHg: (535¢0qd0L dgsdo s mbgzso 1sbgdol
D03560%9). 310 °C 3933965 MMBg b59H0 0dewgds AuzHg —ol 8g4o®o gsBob Foedmddboo.

39000300 Wom™bgdol Bgo30mgdol a5Hdgbool d39wo s 989JGIM0 dgmmoos 10 %-
0560 35a0wdols 30sbogols blbstom. 9dbdmbs@ ol sdwdsgzgdol 99damad begds oo Bstgsbzs
05305300395 GEoL blbs®do s 9999y odobstg fiyserdo.

0dOmb  ©s 3903bwol  9dudmbo@gdol  Bgs3oMgdol  doHdgbwols  LoBdstgby  9x39dBHMIMo©
9dmg0d99dL 38 4597396 blbs®To 3556939 9d0L: JermMol, oMo, fyowdsols Bgssbaols s
539605000l 99yg306s. 585Lmb Y39 By 95839dGHIM0 35956939005 semordols 3gMlivyengs@o - K2S:0s,
o3 MHBOMB3gymal  mdOHml, 390Ebaol s dsmo  89bsbmdgdom  ITDIYdIMWO
99b3MbsGHYOOL Bgs306MHgdOL QHAGBEOL Foae LoBsMgl s BYEI30MGdOL LolBMO3z0L 356
bseoLbU.

30000@dMd0W  Wommbms Hgs30Mqdol  sfidgbool  30sbomGo dgmmeo IYHBOMOME0s
30560930l s domo 8993390 badgisbo Fyol domseo GHmJLozMOHMmdOL 4sdm. s0bodbmwo
AMJLo3MEMPO0MOHO  FOMOWYIGIOL godm 305B0EdO Tgodwngds FgoEzowmb MMEIbogdoom,
359005 - 33eomdol 56 5dmbomdol HmEbogdol  3mb3IbEHMoMmdMwo 6 10 %-0sbo
blbstgdom.

SO0 J0S 500b0TbML, MM LoJoOM3gml MJOHMIFJ)EMdOm FBMdOW 3Mmbgms dmMob
Lo35@GH0M 5QPOWOo MF0Ms3l Bzsbgml. 9d3003g Mogo0dzods 0dmaBsMs Mo bgsbgomdo 1910
Db, 500b0dbs d9dgy0 3608369 m3zs60 3005M9ds: ,03wgL0gdT0 O30 ,,3bMS FJIMNIPO
X390-b5E900Ls M30m 13569mMT0s IFBIPIOIEN0, 535U IMPIMBL 1b3sboBIGdo FoMfigMgdobs,

3356930 899339009 gd0ols s MMM FII .

3 Bd0bsdzowol sHMom, ,Jsmommo mdHmdFgewmdol bogmgdo, GmIwgdoz L3s6gmTos
999mbsbryaro, bgsbgmol bomd®mmdFgwerm bobgumbbmgddoggs sdbsgdEo™ ¢ [8].

Lodo®mggarmdo Mg mddsbs390wMmdl/mdMH ™M F)wrmdsl Lsgmdzguro g9Mgds dgerommbymdols
d39gl 3960m©do, GomsE SBg 239moMBym©bgb B3gbo wdzqgwglio fobsdMgdo - dmliobozgdo,
dmbbgdo, GH0dsM9b9d0, boerodgdo s MYdswgdo. 53 135651369l dod0sTo M350l 39Ol
3600 9G0 9J3L 303913690990, MBSOEHML 8989 sMR0IML, OsMbTo sddHMdOLLL (d3. §.
VIIL b.), Bo0oges 999000 41 dobs mg®mm (ssban. 20 39.), 37 dobs 39O Ebeo @ s smslio dobs
b3orgbdo, M3 0dol Js60dbgdgE0s, MM 5EMY3ELMOMOZ LoJsOMZIWML BHIMOEGHMM05DY 93

39®5900L 3m3tm3930L5 s sdF53900L Fo®o0 3IEEHVIMS SOLYds [9].
Mgd6O™3FIOWMdY, MMAMOE omMmbol ©s3wds39d0l ©obgzgfiowwo bgwwmgbgds, dgbobodbsgzo

390m3bgMOH©s  LoJoMM3gml  sMJgmEmaome  dgawgddo, OMIWgddsg  boo  gobowgl
159359 0b 29630050930l LobgErm3560 ABS S SMYJMN3g O5LEHIMGL BLEBMYSMYGOOL FoLoE0

5 79301089 ;moysndznma. stgmenmaonmo 97b3genEns mghbndls s 83969030 1910 faamb. 3sMabn. 1937, a3. 436.
5 8. Amd0bsdznma. X-XII Lb. b3sbnmo Lomgmmadggmm Lobgmmbbmadal 8gLobgd. bsjsMmm3zgmml 8936ngMgdoms
5390090000L L3gEboghm LgLbns. 30dm3bomo Lydg. badeMmo3zgmmb 25 Hemabomsznbadn. FYdsmdal ggads s
dmbligbgdsms ;yBaligdo. ;od. 1946.
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19bol  sOLYdMds,  OHMIgEMs  JuMYAHOIMNOO  FMMbM3boEgdgdOl  Asm35coLf0bgdOMY3
93B3 9Yd050 0bobo.

LogoOM39™mTo MMM FIOEMIL 50T935¢0 bobosmo dogiss d3.§. I smsbifiergmedo, HGmIwol
MdMfYy0b350gL0 60dMTos Logm3gW MM (36MOOO MHMOSXYNOHO 3MEEHWIOHOL 39OHEBOLS s
mdOmb 60309d0. HMIgddosg 2odmzegbowos 35630M0o  MmJM™MIFIOEMOOL Y39es
bgebo: 25350b0, aMbMEs30s, FMMmBOEZs, aMgboEo, IRBYIMs, WOHMloghgosbo bogmgdol
©53B5©gds (9MM-ghH0 OO 9330 BxdoldogMo EOMOL MmJHMEFJOEMBOLY), 0IZEGO0m
0630l E530s.

3550009, ®M3 59 PO 3 GO §9933000MYMDL FOMEIOS (335 S F9bsMRMBAdS FMTogz5e0
050M0900L5mM30L, MoLOE TgLsdsToLo MRl Foswdo Fgddbowro (3mEbs FoMEgds, Golo

930090 Md359 90b0dbE0 LGB 0s.

398my9bgdeo 0@ M@ Ms:

1. Gift products based on cultural heritage for the tourist market (in Georgian) Tbilisi 2022; 52
pages. https://blacksea-cbc.net/images/e-library/BSB1130 THC -
Cultural Products for Tourism In Georgia GE.pdf

2. A brief overview of the history of Georgian jewelry art (in Georgian) -

https://www.dzeglebi.ge/statiebi/xelovneba/qartuli saiuveliro xelovneba.html

3. Otar Lortkifanidze, Rusudan Futuridze // The results of the work carried out by the
archaeological expedition of Vaniin 1969 // A friend of the monument, Thbilisi, publishing house
"Soviet Georgia", 1970, kr. 23, pp. 33 - 40.

4. Givi Inanishvili. Conservation of monuments of material culture. (in Georgian) // Publishing
House "Technical University" 2009; 132 pages.

5. On the approval of the technical regulations - "Rules for the organization and implementation
of disinfection, disinsection, deratization and deactivation of international transport vehicles"
// Resolution of the Government of Georgia No. 24
January 3, 2014, St. Tbilisi, Article 9. Solutions and technical means used for deactivation of
transport, paragraph 5.
https://matsne.gov.ge/ka/document/download/2189355/0/ge/pdf

6. Regarding the approval of the technical regulation on the specifications of food additives (in

Georgian) // Resolution of the Government of Georgia No. 379, st. Tbilisi, August 7, 2019, p.
181. https://matsne.gov.ge/ka/document/download/4631795/0/ge/pdf
7. Targeted heat treatment of additively manufactured Ti-6Al1-4V for the controlled formation of

Bi-lamellar microstructures // Journal of Materials Science & Technology
Volume 81, 10 August 2021, Pages 67-76. https://doi.org/10.1016/j.jmst.2021.01.004

8. Zviad Kvitsiani. SVANETI — ANCIENT SITE OF GOLDSMITHERY (ARCHAEOLOGICAL,
GEOLOGICAL, AND CHEMICAL TECHNOLOGICAL DATA) // Proceedings of the Institute
of Georgian History of Thilisi State University named after Ivane Javakhishvili. IV; Tbilisi. 2011
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https://blacksea-cbc.net/images/e-library/BSB1130_THC_-_Cultural_Products_for_Tourism_In_Georgia_GE.pdf
https://blacksea-cbc.net/images/e-library/BSB1130_THC_-_Cultural_Products_for_Tourism_In_Georgia_GE.pdf
https://www.dzeglebi.ge/statiebi/xelovneba/qartuli_saiuveliro_xelovneba.html
https://matsne.gov.ge/ka/document/download/2189355/0/ge/pdf
https://matsne.gov.ge/ka/document/download/4631795/0/ge/pdf
https://doi.org/10.1016/j.jmst.2021.01.004

// https://dspace.tsu.ge/bitstream/handle/123456789/1687/02zviad%20kviciani.pdf’sequence=1&is
Allowed=y

9. Goldsmithing (in Georgian)
- http://www.nplg.gov.ge/gwdict/index.php?a=term&d=39&t=3271

For the chemistry of cultural heritage

(Part III - For surface chemistry of archaeological gold and silver)

Mamuka Matsaberidze!, Inga Janelidze?
Professor, Faculty of Chemical Technology and Metallurgy of Georgian Technical University

Association Professor, Faculty of Chemical Technology and Metallurgy of Georgian Technical University

Resume

Monuments of cultural heritage reach today in a modified or somewhat transformed form. From the
creation of the cultural heritage monument to the present, the process of its internal and surface

changes is called natural "aging".

The intensity of the "aging" process of the cultural heritage exhibit depends on both the properties of
the historical material and external natural factors (temperature and humidity changes, wind and water
erosion, light effects), as well as the instability of the environmental conditions (air composition,

vibration phenomena).

The purpose of studying the processes on the surface of the cultural heritage exhibit is to slow down
and stop the "aging" process in the historical material. From this point of view, it is important to
examine the chemistry of the surface of archaeological gold and silver, thus preserving both the
appearance of the monument and the material from which the exhibit is made because changing the
old one means losing the historical significance of the technical features of the sample to be processed,

the manufacturing technology embedded in the stone, and the individuality.

Keywords: UNESCO Framework Document for Culture Statistics, Culture Economy Chart, Golden
Lion Statue, Trialeti Culture, Potassium Persulfate, Potassium Cyanide, Potassium and Ammonium
Rhodanides, Granulation, Polychromy, Sodium Hexametaphosphate, Natural Gold Amalgam, Gold and

Silver Cleaning the surface of products.
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