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Abstract

This study aimed to investigate and develop a method for dyeing freshwater pearls with
an inorganic compound and to explore the story of the Birth of Venus as a source of artistic
inspiration for contemporary jewelry design. The research brought together material science, art,
and design through a creative research approach combined with practical experimentation. The
study was conducted in three stages. The first examined the characteristics of freshwater pearl
shells and pearls, including surface preparation prior to dyeing. The second involved dyeing
experiments using potassium permanganate (KMnQg4), with pH, solution concentration, and dyeing
time as the main experimental variables. The third analyzed representations of the Birth of Vlenus
in Western art to identify symbolic and aesthetic concepts that could be translated into

contemporary jewelry design.

The results showed that surface preparation with a mild acid improved color adhesion
while preserving the natural luster of the nacre. Dyeing with potassium permanganate produced a
range of golden yellow, muted gold, and light brown tones. Color intensity varied according to pH
and dyeing time, with acidic conditions producing more pronounced coloration than neutral
conditions. Although some variation in color occurred among individual pearls, these differences
reflected the inherent characteristics of natural materials and could be incorporated into the
design as an aesthetic quality rather than regarded solely as a limitation of the dyeing process. The
analysis of the Birth of Venus led to three central ideas—birth, transformation, and beauty
emerging from nature—which provided the conceptual basis for the jewelry designs. Rather than
directly reproducing imagery from classical artworks, these ideas were interpreted through material,
color, form, and process. The resulting jewelry featured free-form compositions, flowing lines,
organic movement, and deliberate irregularities that emphasized material expression and the
process of transformation. Overall, the study demonstrates the potential of integrating material
science with creative jewelry design, allowing the physical transformation of a material to
contribute to both the aesthetic and conceptual development of the work. The findings can
support further applications in jewelry education, artistic practice, and the development of

material-based approaches to contemporary jewelry design.

Keywords: Pearls, inorganic pearl dyeing, jewelry design, creative inspiration, Greek

mythology.



elih! %I
unasuguIng 1
unAnganTwlng 3
UNANGDATWNDING 9
UV 2
a13085yn1919 ol
GUEITLTRLY h
wiil 1 unih
1. NANMILAZIMIANE 1
2. IUszasAvraInsiveY 3
3. YBULIAVDINITINE 3
4. AUNRFIVWITY 7
5. NTDULUIAANTITIVY 8
6. Uszlomiifianinazlasuannnsive 9
7. DeuAnn 10
8. WA IUNUITY 11
9. S¥8ELIANTALEUIATINTINY 13
Uil 2 NISNUNIUITIAUNS I
1. layn 14
2. Mstaudlyyn 23
3. NNOBNLUULASBIUIEAY 28
4. WSITUMAlaINAIUIULALITIUATIN 37
5. WuaAn nquiiifeados 42

6. UIFLTLNYIVDI

a5



o Y %4
Wt Wi
= Y am
uni 3 msdeudluynuasnimaseu
1. wnsesllentdlunisveass a8
2. /N15Neaeg 49
3. wanTswseuRalayniledu 53
4. wansdeuluynmeaisavarslnuna@euosuueniium 55
5. HansnaaeudliyniidgeumeasazanslnunaiduuiUasuianiiueg 58
6. NaNTRATIERIAUTENO VTR lULN N UNSdoumEaTavae 61
Inuna@eniuasuuaniiug aien1slouasdunse (Fourier Transform
Infrared Spectroscopy : FTIR)
' <
7. WANIIVAFDUAIIUNUNIUABN VAL 62
8. MINTIIFRUAN B IIURITasl LN TaNMIENTDI9aNTTAL 66
9. MINAFBUANNAIVLYBIERDE TR LUATITOU 67
unil 4 MTAATIZANEIUNIN The Birth of Venus geruaanuuuy
1. MynATIwiNaUAaly A1 The Birth of Venus 74
2. MFAATIMToULEINAUNIN The Birth of Venus fuluyndeudnes 98
] = o '
unil 5 n1seanuiuuLATaUsEAUlUYN
1. nMseanuwuuAsesUsEAuNaIy "luyndves’ uag "The Birth of Venus' 101
2. INQUYIN1599NLUY (Design Criteria) 105
3. wuuseseUsEauluyn 107
4. M3fnFenuuuIIBATasUsEAUlYn 123
a
unn 6 unagu
1. asunansivey 129
2. AUTELAEIATaING 133
3. JoLauBuUY 136
4. dngnnnisinesranusluldussleviuasuumanisiaungnis 138
Useynald
UITUIYNTY 140



ANAKNUIN
N LeNEITUTRINITINTNISeeT Il uLYYe
U NITANUNLHELNS
A UTTaanInnISALHNIUITY
Q’J d‘ U
N PUINULATBIUTEAU

Qe

Uszingagide

146
148
164
168

172



L%
#13UYN139
v Y %
Velih v
a5 31 degAvuazansindinldlunimeass a8
M3 32 aunsaluaviAsesilenltlunisnnaes 49
AT 33 AIseseNasara s InLnadsuU oSN MURTIAULTNTUANY 9 51
U3u1ms 100 ml
Msn 34 eanswhsuwdasdvetluynaelitoulvansagatenien pHene 58
Msn 35 eanswWhsuwlasdvetluynnelitoulvvesvesmnududusing g 60
AT 36 wansidsuulasdndmegeunnunuusiensidnguesiiynaield 64
Reulvarsazaneda pH Ang 9
aIe 37 wanswasuulasdndmaaeunnuvuniuiensidaguedluyniiden 66
AENTENTa Al NUVAT LU SLLSN L UANIYOIAITLTUANY
MITN 3-8 MIAdsuANUAImUYesddeasiatluaiTauvedliyniiung 68
fousgansararulniafouasiaenunamduty 5.00 x 10-2
Aa d' 4 U
ml NUAT pH = 7 NT28LLIaNI1T8UN 4 U
M1ITN -1 NANAIRYINAIIEAZIBEATDININNAU The Birth of Venus #l4lu 71
NTIATIEN
MITN 42 WaNITIAIIZAAIN The Birth of Venus Miwoslusdydnualiaziiun 94
VN9INNTEsNETIARAYE
MTN 4-3 WAaTUNITIATIEYnIM The Birth of Venus Migeulusdaydnwuel, 97
29AUTENBUARY, 815UAILATUSTEINA WAL IRIUSTIULAY
Usimans
A15N 51 n13AAN The Birth of Venus WakuiAauwaznsunluldlunis 102
2ONLUY
MITN 52 $18N5TER U TeRNIUULATEUSYAY 102
M1TN 53 inaudinnseenwuy (Design Criteria) 106
A3 54 Han1INsUsEiuwuuIInAIesUsEaulYyn 123
A5 55 mzwuulssdiunuuiaesesszauldygnuuusned 1 Tusiedsseu 124



2

U4 L4
LIk i
AN 56 AzwuulssliusuuaesesUszauliynuuusned 2 lusedssiu 125
a5 57 ezwuulssdiukuuiaesesszauldynuuusned 3 Tusieuszeu 127



L%
A13UN N
v Y %
Velih v
= ad 9/ 1 19 a 6
AN 11 veulwamIaaesIsnisdeuluynmeansetiuvsd 5
AN 12 weuanTnseikietunialaninsessinsiilamiida 6
AWM 13 NIRUMINANIIWITELERY msimuwadianisdeuluyndeans 8
pluvsdiiion1seoniuunIasUseaulssiun1alaanissssninig
Alaniiva
AN 21 AuaudRndyudimansues luygn 14
AR 22 audanszunadedsuvluganiowmsafiussausielayn 15
AWM 23 anstugvesdulunvdlin adesviedde Mudatiavady 16
\semseUseRumgluyn
A 24 Ussanvesluyn 18
AW 25 esRusznauvestulllialyn 19
AWM 26 JUSlUins TN 19
AW 27 Aveluynsssueif 20
AN 28 AuAINYRdlyNsIILYIA 21
‘ﬂl U 491 a 1 a
2w 29 aﬂwmzLLazammWmmwum%ﬂﬁuyﬂﬁiimw 21
AN 2-10  SnvEkaANNINUBINURRYRIlYYNSITIYA 23
AN 2-11 WUUWAIBIUIEAUATEEABILUTUA Louis Vuitton 29
AR 212 [ UNanynIINKUsUR Mikimoto ¥erasu Prelude to Space 32
AN 2-13  esesseRuTivady devioun1siaies Yeraay Blind Men 34
Touch Elephant
A 2-14  asesUsEausinaly asviounisianses Jerau Blind Men 38
Touch Elephant
amAl 215 WunanfaUzeninyll wanaiessnivesiiug Wee 40
AMWMA 2-16 AW Birth of Venus I Sandro Botticelli 41
AN 31 nsanliynsieingagenn 50



v Y 2
eAh! AU
= M
i 32 msudlagnlueniuea 50
2N 33 nsdendlaynluasazarelnuadeudasiueniiun 52
A Y v ! -
AMd 34 nsasddenlesnisunisluthazen 52
PN A v A .
2w 3-5 LA3093Ad (Colorimeter) 53
AR 36 mMehuisensenineldynuaznIngnin 54
d‘ 49} a 1 o a a
A 37 wuRvesluynvawslunsndesn 54
Q{' i Ay Y = s A v v
A 3-8 lugniideusieansazanglnunadenlasuaeniupiienuduty 56
5.00 x 10-2 M 911 pH Laziia161g 9
A 39 lagniideusisansazatelnunadeulesuuenuaiinnududukes 57
AR 9
Ql' i a = ! a v ! a YR
AWM 3-10  Amsildsuwdasdvesliyniissesiainisdonsing o wWeudue pH - 59
YosaITazaIlNLNALT e
[
LUBILIINILUA
i 311 AmswdsunUasdnssesiiainisdeusing o vesluygnieuiuay 60
WuduvesasazatslnuvafonUasiuaaniiug
44' o Y | Mo Y | a
AWM 3-12 dnveisaed FTIR awWnasuvesluyniilidniunisden (FCP) uagluynd 61
goumsaltazanglnunadauiuas N NUANANLLTNTUAN 9
i 313 andnwausluynidgensigansasanslnunadeuosuuaniued 63
ansazanean pH A9 9 NdWaEUAMUUNIWIENSIAg (A Win
AsilasuLUaIsEaU A, *B 1NaN1siUdsuklasseau B, wag *C 1in
nsdsunlassesu Q)
c{' o 1 v 1Y = s A
AN 3-14  awanvagliynfidensmeasazanglnunadeulasiueniuni 65
AMILTUTULAZLIANENT 9 HAT NAFOUAINNUNIURDNISTNY
(* iiansldsuLUas)
Al 315 anvasiuilugnudsdeumeasazatslnunaeiilesiaeniiun - 67
ALY 5.00 x 10-2 M 9ilA1 pH = 7 fiszeziainisgau (n) 1
T () 2 3 (A) 371 Q) 4
AN 3-16  AnlUynnaunedRuLaENEMARUANAIILYBIER DN TR LY 69

v A
ATIIIDU



22

L% v t 24

#i770 9N

2N 5-1 WUINNSIAANNSUFBANTDNSUA] ANUNUNY LATUTTIINIAUD 104
1399977 AW The Birth of Venus

MNA 52 WUUI9LATBIUTEAULTIUUAIALA1N “The Birth of Venus” 37w 107

3 LUUITN



uni 1

UNUI

1. VANNISUAZIVIANE

TulanwismseenuuulaiesUssiu mnusaswesianuazusstunalannsssuvAuas
Aadziiunumddlunsaineasdtunuiiianumnouasaue miaisassdedossduin
fouanlFsuusstunalanniFossnmsiudamiita Sadunsuaumauseninginermans
uazRaueiiiinuands Wunisvaeusuuaradsesdnnudlvailuanuite fadudhmanendn
voslasen1side MeideibjimisiiegAnuinnasdisnisdouldyndoasediunisuasAnu
Arsziiessnvesmsidamitita ihlugnsaiauuiaalunsesnuuuiedesusedulaan
foud Ineanideutnisfneiseesndu 2 IR Suusznaulusiae

fAdunAfemeiuinermans §idosjsdnenisuiuusemnmvedliynindauas
Wienvesyniniadienszuiunistiouddisarsefunisyiaarslnunadeueunsniiun
(KMnOg) uenantuudadsldmaiianisuvanminvesaniidesnstiomielfanuszansnin
vesnsbeniindsludmiunsdeudildenynininuasanindndndednszuiunisuiulye
A AN U LAE N sTUIUMsdonAvenURenynihiauagliuniadazansnsaifiunmaies
linFeioudonlvilssiunsfeafianuaslnudidonisld ideselutagduinarnliunitilan
fnmsiulnegwieilles Tnslamzlusanainsestsefungna uilaalutlagtuinuesmaudid
fauduondnualuazaiunsavenianiessdld i 2021 aaaldyniiyadiussum 2.2
WuaIuneaa1sansy lneaian1salinoziag 3.5 Wudruneaalsansglul 2027 (Market
Research Future, 2021) sanadtyudllvynéoudsinisidulnedeeilodlutimessuiisiiuan
Tnsenzluglimaelowdfin fulunaandnvesgpanunssuil nsdeudlagndunszuaunis
fineuiuyaaliiuliyniitdlimsnuausssuninlsiuilaaimaieniivarnvansuniy
21nn13AnwIed Johnson waany (2021) wud1 aadesnsliyndeufiiniuiesas 15 et
Tngianglunguiuilnafoiunaziovanuiitureuiniesuseiuiiaduanla aftouldun o

'
o w A

s vy wazdnnama usu Tsaenadosiumsudunduimaiotadodffidsmasonisivln
vosnaaliyndend liun sidudeslsiflefisuiuliunsssuwd anumainmatsvesddud
povAuaIALFINITIesiUIlan uarnsiRIMATian1sEuATiTinan geTu (Kim & Kim,
2010) e85y Anusimsvesgramnssuil Ao nsnwiamnnesdliamulaznsais
mnudesiuliiuguilaafsafumnuvasnfeveanseuiunistiond anUseidutnaduaziiule
11 madeudlignifuuummilslunsfaumdnsusianufenresynir3auazynthdald
uenniaiamadenuazifiunguanénlal o Iifugaanmnssumsndnldyndae
fRduUSye wazdalz nanaldinluanissuedl 21 n1sdndessamieTmusssy

UsgTarmans wazdruuunairadunsatuaalalunsesnuuuiiunumddglunisadnsassa



nauATaINELazTiendnualianizs thesnwuuvaiseldizessiiedeaisainudn
afuassdlazinAniiistesiuiagiu 1wy n1sadeuseunalanniFessnveannunsaly
MnUsziiuiiiteielianuaulalufinis@nviuasiiaseiidessnnisdudamiialy
155unssundn Gansindamiddadutessnfldunadvuludiuunin lnomiiida
(Aphrodite) \UudydnuwalvasrusnuazAinuey s?fqgﬂa%ﬁa%umﬂﬁ/\laaﬂ?{umamuﬁﬂdnﬁﬂu
253unssn msldidessnilifuusesunalalunisesnuuuindesuseiuliifisaudazasiouds
ANNNAMIMEN T uididefanuAnsersusitay TausssuRianansadenlsiugianslals
(Bishop, 2008) N151i1i30951M1aUsziRmans suu uwastmusssuundunssdunalalung
ponuuluAnssndl 21 Faglinacuniseenuuuiimumneuasinudnts uonnidmey
Tandrudosnsvesfuslaafiuosranuiifimufirvuazidoulosiunudnvdegaime
Iy hlinueenuuulugadiienumananswanduiidouogan e

'
a

nM539eMs 2 FANdumaninwanaedudetundugiuiiiungnisideludnuaei
a 1 « a o a 1 a A . R y 8 Av a0 v awv
38071 “MTITeuuUALUHIWINEINTT (Transdisciplinary Research)” {un153deintnide
llanuigindsineiy isudulunsifemewidymuazmdineuluauisededdiu ians
RBNTINANNIAEvNIIMEiY ienelilinauslv FaulleuadiiATerinusITNYIAVeS
mM3idenunsesnuuunsosszauludagiuiuudulugnsideludnvauzding1nuiniu
finsITefiaseunqueananivalenIu AuafaUzaans Janeans Imnssuaaniuasinalulad

Y

Weudamwemans uagnsnain TuuszmalneABuiiinddonarevinlfiuuwmaysannns
mansinlilunsoonuuuiaiosuszdu ety TunuidovesinAdng wuuu o egse (2563)
nandimsoonuuuiaiesUsziuinfinsldmansvatsuvusianiu wWu favs Jagmans uay
weluladasfelval lunmswaneiesseduifianuddu nufinmniierfmusssuuazUszsing
viosdusnraunanulunseenLUUIIATDsUsERUT AT aﬂuiﬁaﬁﬁaLﬁumigimmiiwdw
nsfnundstausssy fageand uazmaluladifieairsassdiniosseduiiiiondnual
Wuieafusy Liu & Pu, (2021) findna91 nsesnwuutnsesusesulumnissed 21 Wamuiain
msudedeionuudaiiludguuuuiinanuansuasnaunaunnu wdesseaulugiug iy
YosmnULAsIsaINTIuanafenannInuaziruailunislidinvosudazyanaldludniifnis
fatfu sUuuuMsPenLuUeIasUsEduTinanvateTedaunannvaisua snaunauiu taed
Hrmnglunsairendadasiidanuiuaiouanduendnuallussduiigedunazasouaquunn
Ty

NnkazanNddnRziuldinuiteies "msiaumaianisdeuliyndieans
afluvidifionseenuuuniesussiuusatuaalanndessmmstdamiita” Falanud gy
Lifissudlunsairsassananuiinuen widazyoufsauwesnilunindenlossening
AauriUInemans wazauAvneiausTsy Beannsoairusadunalauazemfnaineassd
Tuowanld madenldluyndendlulnusing q azviousisuaiuazaumuneuosusiaziioss
Wy Aheudedefisviemsia Alrsunuaudndu wadamseenuuuatelninaiuiy
Fessnsafuadalnilituedosszduliyndend silvidusuiinnuinaulauasiage



¥ a

HUSTAANTUBDUINURBULNTITD951LAL ALY NNSES19EIAL LN YILAALII8A5 1990

Y
(% 6

anwallviiuinsesdseaulneg widsausaduasuliinnisiauindsdulugnaivngsy
isesUseRukaziiuyan liiuaudvednelunainaina

2. I9QUsLAAYaINITIVY

v
o A

1. Anwuazvnasiniswseuan miinaudeuwaznsdondnesynindauazlaynind
mgmeasetiuvsd

= a ¢ A o a Ry ~ v a A g
2. ANWILALAATILMTDITIINSARANIAINE Leas19 LA lun1saanwuUN Ty
WNANEUANSTUATDIUTEAU
3. panuuunsasUssaulagldldynildainnssuaunisdeudeanseiunidilutanman
TunsesnwuuaseassanelanssTumalaannisessImMsninmaiida

3. YAULYAYVRILATINIGIRY

msideilifunsifoysannistrumans Taefissldimuaveuislumsidvoondu 3
du o duusnmsAnwuaznaassisnsdesliynieaseiiunid diufiaeanisinsieiingg
fuanaleanizessnsiudamiiia duiamnisesnivuiniessziu Tnedisoaziden
vouinnTiTesd

3.1 Anwuaznaasisnisdoauliyndleansetiunid

- ¥msemadenuazdmnsaliunidadvaiewiendmiunisdend fens
Anszimadnuinenmanineu fewedesdieldun 1. wiuvens (Loupe) 2. w3esinaruaing
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1) Sandro Botticelli - The Birth of Venus (1486)

2) Noel-Nicolas Coypel - Birth of Venus (1734)

3) Eduard Steinbrtick - The Birth of Venus (1846)

4) Alexandre Cabanel - The Birth of Venus (1863)

5) William-Adolphe Bouguereau - The Birth of Venus (1879)



6) Jean-Leon Gerome -The Birth of Venus (1890)
7) Gustave Moreau - The Birth of Venus (1890)
8) Paul Gauguin - The Birth of Venus (1896)

9) Odilon Redon. The Birth of Venus. (1912)

10) Pablo Picasso - The Birth of Venus (1932)
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1. magnfusulusudu
1.1 Mausunsidunudde warduveiunmsinnsanadosssuideluiysd
1.2 fawseudannaass
1.3 AinsaUszaunuisalaunaiaszilyn
2. masuduaulutudinu naassdeudliundasasduridsssuma
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fulsm13 (Dependent Variable):
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® AUIITBlULNNEINTETRY
o AnuBnvestuiidoudind
fuUsAIuAu (Controlled Variables):
® I nsdou
o Ysunvuazvunevesiiynild
o wilavasansotiunid
2.4 vageumunmuvadliyniiniunisdden Tu 3 mmadeu fe 1. nadeuaIm
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MruANgUEUILAA

4.2 panuuuInA’esUsEAUTILIY 3 90 TasudazyaUsznoufIsLUUIIa
\AdpeUsediy 2 By

4.3 Apdenuuuinaiionsudn ngldisnsusziiuangioimasnunisesnuuy
TECRIEET

4.4 HAMARDIUTEAU $1UaU 1 90 MnuUUTeRTRzuuuUsEIEugeqR
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f1sunasesssuively 357U
uywd Tunywd
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4 | veassdouliyn 10 Toyans
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Tuunilagiinsdnausuasnumulssaunssuiingtestiunsiaumalianisdoulayn
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a lnedinidanall

1. ldyn

o (Pearl) Wunislusyudansssunaniaulaadusasuaniandyudvindu
esanlilldiAnainnszuiumsnnudnveaussinaneludenlan uiiinandsdidinie vesyn
vievouniug (Bivalve mollusks) ilofidsudantasuidingsnenienes wadideyaznasans
AsuslupluglusLAa@uAsUBLUn (CaCO3) kara1sdunsdaaudladu (Conchiolin) uviev
AuvanUasududu 9 sunaneduliyniiffiudouuesunnm endnsalangiioshlildyn
gnimu “Sryudlduvsy” (Oreanic Gem) Atlaumennuasdufiusnsaununsausieda (GIA,
2025)

PeaI‘ l ¥ .:é.gCaCO,

HARDNESS . 4 /T2
. TREATMENT 25-45 | | ) { Q\
Pearls occur naturally in a — 4 ¥\
rainbow of coloursbut are | -~ 4
"\ _® MINERAL FAMILY

commonly bleached or dyed ‘/
g «

———— . ®& Organics
Wcare / \ )
ther / CRYSTAL SYSTEM
Keep away from o jewellery / \ 5
and gemstones. Put Pearls on i Orthorhombic

last when getting ready

| «» COMPOSITION
Calcium carbonate

* LUSTRE

 LOCATIONS | /’ + pearly
China, Tahiti, Philippines, /
Australia and Japan / & SPECIFIC GRAVITY
\\ // 260-285

\. - /" /. TRANSPARENCY
\ A 7 Translucent

S i /. REFRACTIVE INDEX
152-1.66

COLOUR
White, pink, yellow, orange, silver, cream,
purple, golden, brown, green, blue and black

COLLECTOR

MR 2-1 auauURvnByudamansves lyn

i1 : Gem Collector. (2025). Everything You Need to Know About Pearl.
https://www.gemcollector.com/en-gb/article-hub/article/2570/everything-you-need-to-know-about-
pearl/
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ﬁm : Saoirse Dervla Laaraichi. (2021). Pearls: Trade, Beauty and North Africa.

https://memorients.com/articles/pearls-trade-beauty-and-north-africa
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il 2-3 anstugeesdulusvdnin adesvieds Mudwmthuagaiuaomsiusgaumeliyn

flan - Zhang Ruying. (2025). Song Dynasty Pearl Makeup fé\-ﬁé& Why It Was Popular and How It
Was Applied. https://www.zhangruying.com/en/1550

namlé lynlsidious Dusaudsnnuuasvssguauvintu uidazioufnnude
wazAlenvaayudluwiasgraly nsfnwwazidilavsyifmansuasanudidgyvadliynte
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uyud 1Anandsidindmanvesyniledidudantasy 1wy ieviiu videuianse wlludmes
3N i megaEndIasuAaTAITUBIA (Calcium Carbonate) aanmﬁ;’u?auﬂaﬂﬂaauﬁ%u
nanewduliyn TiynsssumnAduliyniifisiangannidesainaumenn

2. lgnides (Cultured Pearl) Tunidsainannisunsnuasuesinyd e
diaunu (Nucleus) vioFuiiloide (Tissue) inlulusmosunifionseduliAnnisadidldyn fnns
wzdssisluidauaziuiy TigndssdvannvaneUssam wu

o ‘lyynazlngn (Akoya Pearl) Wuldynunauimsidesladeinfiaiy
nauisvanysalkaziauandauiniian ddunilinainnesynazlngl (Pinctada fucata)
- & s A a | a & ] a a aal v
Mwzidedundmeiavesiuiariy aunavesliyneliadegsening 5-9 fadwns dnuld
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ainavhlilagneslngnludydnualvesanunuiuuaaiadn munzdmsunisviadosnsluynd
AoIN1IANNUTEAIRLAENIUT UL UUALGY

o l9ynn18h (Tahitian Pearl) Tfudnlnanmginizadiuazinsutly
atlde nananvesynAIaenus Pinctada margaritifera Snwalaums TaNWTNIALSITUYIA
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Y |

fausisn wdu Werunga (peacock green) luaudiaasuazusoud sunaiadvegi 8-16
faduns wagvouvedldynmdadainudnuarisigs Wanuidnnvsuwasandu laglaned
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sueenLuULIAIBIsERUTmaTefidosnsaslansiulaziendnunianzi

o layniy19i¥ (South Sea Pearl) Wuliynunpunidvuislvgigaluids

WYY WARINMBYNA18WUS Pinctada maxima lungiaunuesainsidy dulatide uag

(% (%
Y 1

HAUTU vwinvesliynigvi@inmue 9-20 fadiuns alRauAr1IR&Y ¥170umee lUIudwmeady
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Felugnaneaduiainmenuasiiyanas wWwnuvesliynviatfianuyuuasuuesau idndnu
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o lyynundn (Freshwater Pearl) Wuldyniivnneidedduusiin neaany
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Avmwdunntugaliinessuiiuan viduifeudmiunisesnuuuesesUseiudisieanis
ANUVAINMANENNET UL TUNT StanuisAalifeanisauaineessn

TYPES OF PEARLS

FRESHWATER AKOYA TAHITIAN BLACK SOUTH SEA

_—/"/
w & > ©Oee
OO e ® ® S @ 0S

AWl 2-4 Usziamaedliyn
fian : Carlotta Trentin. (2022). The different types of pearls. https://www.lilmilan.com/blogs/lil-milan-

jewelry-blog/pearls-101-everything-you-need-to-know-about-
pearls?srsitid=AfmBOopLet5SsqHtB2ge89v_QUFdfITeH7P7iljiCdWItOm5b7isTLGZf

3. laynidiea (Imitation Pearl) {uldynfiuyudasntulaeifounuudnvuzyes
UNSIINYIANTRIILNLAY dnndnanui wanain niedanduasievniafousnigaisnd

9 9

1
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N

nuauzdumAagluyn
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1.2 lassadruazaaaniavasluyn

lugnusgneumeuaaluasusiunluguveus "os1tnlud" (Aragonite) waglusiumou
laledu (Conchiolin) Faduansivililayniirnuudansuazianay tnswaswesliyniidnvae
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>
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1. FULULABS (Nacre) FULULABSARAIUNUTENOUMIUWHUUIIVDILARLT UL
Asuauasasideuiudutug aduiutuvedlusiu Fuueesiiludadendniivinlnlaynd
AULNIHLLUY "Luster” LLagAMIUNUNIU



19

| T nacre layers
I I I conchioin layers

tissue nucleus

[___1 aragonite crystal
= protein layer (conchiolin)

The layers of a cultured Freshwater pear!

AW 2-5 peAUsEnauvBItuLlBlUyn

flan - Ashley McNamara. (2025). Freshwater Pearl Grading — Your Insider’s Guide to Grading
Freshwater Pearls. https://www.purepearls.com/pages/freshwater-pearls-
grading?srsltid=AfmBOopZnCégis0-eVKCCapUMUrKjKarOFUZ0 b8mkwt7BzXRAqUAGr

2. gUTedazvwn liyndisusiviainvans Wy nsainay nsmentl 5UeE e
sUseldiduszou layniivsinavauysaluuuindyadigandn

A A A LD
e S W "

Slightly

Off-Round Off-Round Drop

Button Ringed Baroque

MR 2-6 §UTvedldLNsTILYIA

flan - karennamarajcollection. (2018). Pearl Guide. https://karennamarajcollection.com/pearl-guide/
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3. dvasluyn dvesliynTuedivyinvesresyn a13d (Pigments) uaziady
dawindou dvedluynidudduny a3y Avuy dves duae ATwd lUaudedd @nlusssuwd
WAZYNEIN LU VOB lUAAIZINI

NN - ¢

ivory bridal white Cream rose light gold gold

POLPSO

vintage gold  bronze  pwdr almond antique brass deep brown

peach rosaline pwadr rose Lavender mauve

@200

dark purple  bordeaux Light blue petrol pwdr green

+ @®

platinum  light grey  dark grey black mystic black

O

i 2-7 dvedldynsssund

flan - karennamarajcollection. (2018). Pearl Guide. https://karennamarajcollection.com/pearl-guide/

[

wuranguseng

o

4. auawvesldyn MsUssidiuaunmesldyndiinueidan
Lown:

® AuI7 (Luster): AuRdudiusinidrAgyfianlunisussiiunmunin

[
1 v a

Ya3lUyn AuIIRedenliyntuRaanantyntual was luynduiiirweanainluyntu

a

5930 muesldynAnaInmsaTion (MaUdsufiamevesaduiiiiuaindananamialuds
Bndananamila) n1svinu (nswasuiirmewesaduiiniuaindinaranislugdnsnatand)
warnsiaeuy (Wendurudiineang) veasiiudulusaas Seiduannuasurannminlug
prnmftardartusiiiy aumevedliynifnanmsdouiurestusiieg Sueaasuasion
nSYNULRY
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e R

— — — — | —

pDooOr average good excellent brilllant

AT 2-8 AUNINYRILIUNTITUYA

fian - karennamarajcollection. (2018). Pearl Guide. https://karennamarajcollection.com/pearl-guide/

e ifufin (Surface Quality): TngUndudasssuvaldlgl37a uaziiesann
sevassliyntun fuvesynIainliidovianedu vilfAsduyuiioraunnguuiuiinvedliyn
16 lefansandsdnuaizia niFondn Wnd' '9a’ waz 'anuazenn’ ldynfifyanigatniin
ISgULAEiTIANEaNI

Clean Marked Spotted

AN 2-9 AnwaTlazAUNINYRINURIYRIlYNSITUYIA

fian - karennamarajcollection. (2018). Pearl Guide. https://karennamarajcollection.com/pearl-guide/

<

e 5Us (Shape): liyndinauanysaiifuiidesnisunniign sesasnie
lyngUnssauas 1wy suveminviends

o Yun (Size): vunvesliuniinasioyar Iyniifivuielvauazasysel
JindlsAngand
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Al 2-10 é’ﬂﬁymzLLazﬂmm‘WGUa\i‘ﬁuﬁa‘uaﬂﬂjgﬂﬁﬁuﬁna
fisn : DezLin Marc. (2026). How to Tell Natural and Dyed Pearls Apart.
https://dezlin.com/blogs/all/how-to-tell-natural-and-dyed-pearls-
apart?srsltid=AfmBOooRx_kAx8SsIxY6SpplcaxSehOTI95F8Y7-qK-273fAEUpGKote
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andfuandsandiiy vl Yssdniamuazaunmuresdtueg furiavesans anadudy
Anmeresansazans srernatlumsdon wazaudnuazvesiuialiyn Taevhly arsefunisd
fealdlunsdondlaynazianauiifivandosonsliuazanunsonsnuanivedlinaonoy
msltau Sevililiynidendsneansetdunidiiaumumusionisiasuulasiniadensuen
U LAAR ATITY uazanaLAT

% ay 1% a a6 ° v A & a o = o a
nsdeudliynssansefiunidanunsovilvlaadundusssued wu dvuy & @7
wagdnes Feddudng q warldnidufifesnislunaiaaissussiuinsiziinnulaasuuay
anansoduaiuaTesusisneladng
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2.5 nazurunsdaudlayndqeansetiunsd
1. mMaww3eulayn

Aeuflazidngnazuaumstiond suusntineenuuuazdensiouldynlifinaning daldun
n1sAEzeIkaraIvdauI liiinesonia vieldasiudesitdlunseuiunisuds n1svi
aruazenlisnize AT AT maiesuanfiveumenuvesiuny Bnsharuaze
ansovilélnelduoanesedvievaeathaylunisdng

2. Mswaenansatdunse

[

miLﬁaﬂmiaﬁuﬁéﬂu%’umuﬁwﬂmddwaimmwiamaﬁwésumﬁﬂlﬁ JINoanwUUIY

o
a

Wmim’mﬂammmmﬂmﬂwaﬂ Tneansetunsontouly wiu sanledveundn (Iron Oxide)
MHlunsadsdung viedtnEundanm Wudu

3. ASYUIUNISTRUE

nszuaunsdoudliyndisaisetiunsdazuiseanuasswuundn laun 38n13doud
WuUWY (Dye Immersion Method) agasn1sgonduuniu (Spray Dye Method)

o FEnsfevduuuud Wunisudlvynluansavarenfanseliuvsdey Feasdinis
mvANgamgikaziianunldlvidasnvsenanesn dediulugavldinanlunis
wUsEINR 30 W 2 Al Fuegiudnaeanis

e nsdevduuunu unmsuaisazatedflarsedunidasuulayn Faaunse
AIUANANNTNTWYRsElfag1iugn n1sleistdnteulunsdindeanissnw
anuusssumAvedlayn

4. NSOULIY

wasRInNNIEUIUNIsTandiasadu luynazdeseuniuiielidfiauuy Juneuiinisviily
ammmmlmqmuiﬂ LW@lMIMLﬂ@miLﬁUiUVﬁ@LﬁSﬂmﬂ’]‘wsﬂmiﬂuﬂ nseuwieienaldinamany

‘i
o

miwuuasmmﬁmmauammm
2.6 Usgleviuaznisldauvasldyndoudalsansetiunid

Tayninunsdendneanseliuvsdivenvaieyssnis 1

'
v a

1. auaney: liyndendlidduiaenuiasnainals Faau1sanouausInig

Y

v d' o ' a aal sl & o Y o Y
AoIn1sveInann n3eslseiunldlayndevdinasdaleunviuaiouazidniuundu

2. Aanudunwied: Fnarsetunidazaseylussuzenuasdnlingaasndieiile

¢ o

Wivuitsuiuansduvidfiineglinsegnaonly

a

3. nsUssndadunu: n1sdeudluygnaivarsefunidvielidnanaiunsondn

Y

Hansuanasnulusmiminzay awnsoudetulunanlalusiailigedn
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4. anunatnuatelunisidanly: a1sedunsgiaiuvainvanglunisdsnly
9E@50as 19 AdULaL A N we NN UlARLAUADINT AT U LT WY

3. N139BNUUULATDIUTLAY
3.1 wuaAnugIulunseanLUUATaUTEAY

ﬁl U < a tdl ﬁl Ve ca 6] v
N1598NWUULASUSEAULUAaUsNa1LS0ERa T b9 D9AINNLLaEDNSUAIARY wanglA
AUTIANUANASNETIARAZANANNTA NS TR TaRLAT JUNSY aTaUszauldiiesus
Wureswnnuaanalsany FadudeNaiuisausniansssiuazimusssuvansaznunlaaga

-1 dl' v & a a & A o o & £ a
ana Iuﬂ'ﬁaaﬂLL‘UUL@i@\‘i‘UiS@‘UUU@JLLU?ﬂﬂWUi?UﬂﬁWEJ‘Ui%ﬂ’ﬁVmﬂ@@ﬂLL“U‘U"i]’]LU‘HW@QW’%W?M’]

Fazgnuueenduiuwifavandail

2

3.1.1. Nuguaunlun1seanuuu (Art Elements)

N1399NwUULATBIUTEAUTUN ST UIUNTAS 1A s ATINAURa U AR SAuRaUs
Tan warn1ssuinsgunsen ndeiu Inevidduiuifnd Ay iYig MvuannAINIA1LY
A, ¢ o &y = oA o’ & o a g
YaIHaUuAe “asausznaudal” (Elements of Art) gsaoidunugIuvosIuesniuunAuAay
NNV BIAUTENDUWMEINUTENBUME LU JUTN JUNTS NURD & Wudl wazAndwin (Value)
Feimihndulasadrmdnveanisdeaisniasni (Visual Language) waztaglifeonuuu
a1u150a319AunN1e 91sual waztendnwallydivduauls Tuusunvssnisesnuuy
P383UsEAU asAUsEnauAadarunsaidseulanu “Jaamianiwn” Ndneenuuuldaiingessnd
1 = v o o 3 X 1 & ' Ql' o v '
wuRefumAilulselea nsizesdusenauvaibdumieiugiunauiissin lUinssuuru
WANNIT09NKUY WY ALENRan3alenaIn nMsvianudilassddsznevfalisdutuneu
ddgiglinisesniuuiamuaenadeisrnuAuNkansitny lneiiugiunisesniuy
(Art Elements) fgiadl



AWUsENBU 2-11 WUULASBIUSYAUASDEABLLUTUA Louis Vuitton

fiun : Katerina Perez. (2017). Louis Vuitton: two of the House’s iconic motifs merge in the new

collection Conquétes. https://www.katerinaperez.com/articles/louis-vuitton-collection-conquetes
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1. &y (Line)

dufemsdeusiovesevioidunsvesaiindeud waziunumdrdylu
Msimuafians msiedeuln wazensusivesueeNLUY Wuansaaianuidnuannaiu
W tdunssliaiiuiuas duldsldaiiusoulou uazidunuesliaiuidnaioulna
Tunseenuuuiniesdsedu ushusnglusuveslassadidaieu maiSesivessyud vie
sULUUTRIRIRATY Fegiady adesaeiildiduldsiaiiosonatistharsnludigarunesd
vuzfidudn q annsnaiidonzuasiilisuiouimmdussadeuinntu deu msldidueen
winzauliiiiesadinnuany uidwlsmuanUssaunisainsueaiuvesiaiild

2. Us4Uar3UNse (Shape and Form)

o

sUSmnedsiuiiaesfiffignimuslnedu dugunsadumsinmulig
fafia viliimgiuinswarenudn luedossedu madenldsunssdinarersnuaesy
wagn1suAans (Ergonomics) Wi Junsasvndndinasyisuniuvivadie mmzﬁ’gﬂmaaaimﬁﬂ
TieugAndusssuminuesnuuuiaiosssdudmiunneifenisitvesgunsaileaing
sULUU (Pattern) Fsthelsianemuyudfanduinsuazauion nsdninsgunssedraduszuy
SateiaiuenaTmiarATINALN A UTE U

1%
1

3. @ (Color) kagmumin (Value)

ﬁl,f]uaqﬁﬂizﬂawmawﬁwamma%’uﬁmamﬁmmﬁwaéwmn LAZAIUNT

' 1%
a1 o

Tifloatrsmnusdniivarnnansls vazfdniminuuefeszfuaiuainmdeauiinvesd
Fetnoatiedd anudn uazgauiulusuoenuuy luedesdsedu AllfAnnsyudlvingy
uigssudsdvadlaneuiefuinfiiunssuauniseanuuy fegatu n1sguialass nisaden
Husu FaTalenalmllitunisesnuuuiBsgunios nsdenldafiinusisosaiuiings
aunsaaseeulanaulinuSyutnan mmzﬁmﬂﬁé’ﬂwu?ﬂﬂé’ﬁmﬁ’uﬂhaa%’wmmﬁﬁﬂwgm'}
LaznaUN&Y

4. NuR" (Texture)

'
[y =

i mungfsdnwuedulaasvensiuineanenvesiindan galunum

9

)}

¥ a o

danfalunsiiuANNUN AUl IR UTUIIU 1ATDIUTEAUNTNURILANANAY WU RI91U RITRLIN

o

a v

WIORIARY ANNNTATioukaIi i ukaraselANIgUnIenIn urgiduiusiuUssaunisal

[

ol insznsesszauluingidesduiaiusnanielaenss nmsldeniuiafiunzandsdies

1%
= £

ANTaDIIANNNLaEANNaUNslun1sauld
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5. fufiin (Space) uagdnaau (Scale)

A A

WUTNINABUSIIUTOUNIOIENIN09AUTENEUTUIUBBNLUU F9811150

[

Freassaunanaziugndfgle lunIessedusivady dnesnwuudiuiuuinld “wuinding”

D¢

Judiunilanesguiuy 1wu wniuwuy Open Ring iaesdasindliiinaiiuuinagiuade
dadrudalunuindeauduiussenitun3esuseauiusanieuysd Insizduuniiyuin
wangauzhisEsIyainvesasldiasiiuUseansninlunisldan

nanlagagy ssduszneuadliilivinusgdlanfen uidesgninunuszauiu
iiea¥isnnunanndunazamiana deazdwalinasuiauirfisonelanisasninas
povauaseUsrauNsaivesld nsdlassdusznoumariitsslitnesnuuannianiugu
Faguuuu araveng uasensualveuniessydulfesieiszun asdusznouRatiunngiuves
nseanuuULAIessEAUTdauA M mszdiidenlpaseninunAnaisassAtugUssIuTes
g sausin1stmualasadsllaufinisaaendnuainnegunios Wegeenuuvuaunsaldidu
sUnss & fiuin uasiiuiildesnamanzan Aavannsofauinanuilifiemsny uidagiiou
fmuuazamATsasTsulAog1eEng

3.1.2. NQUHUATNANNITOBNUUY

n1sponuuuiAiesUseRuunsruunsfinauisaansuazdad Tnseandy
nguinisesnuuuiiioairsnanuiiaimem nsldnu uazanumingluBegundos nqud
wanfidelifeenuuuannsaiauaufnaisasidesiuduszuy faudmstmuauuifn
(Concept) iﬂauﬁqmia%aﬁﬁmmﬁmauauaa&ia;ﬂ%mazu%wmqé’mm NUDBNLUULATBIUTTAU
Srnasedlilfidufissnnungve widiagvieunme Wy Sadnual arwdsdu waznsly
wealuladluiluniswaunfaguazsuuuu wildunsounuiAndifyvesniseenuuuienisyi
audnle “ndnniseenwuu” (Principles of Design) dudunuinislunisdnszifeou
psAUsznoudalliAnauauganazaunaundu ndnnsfignnanieogiaunsvas Tiun
ANaNAa (Balance) ﬂ’]iLﬁ‘U“gmfﬂ'u (Emphasis) @ad@2u (Proportion) n1sedeulng
(Movement) A3LaN#A1N (Contrast) @AW (Unity) waganunaunau (Harmony) #énn1s
wandldliiieuuenandy willdnvagdouiuuazatuanuiuiiedisliusenuuud
UsgAvEnmiadnunueauaznisiu Tnsvdnnisesnuuuiiddgyuouaiosssduilldidu
wwmdlunseenuuuiaosseduldyndeud fdad
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AMwdsgnau 2-12 L%@Jﬂﬁﬂigﬂﬁ]’]ﬂLLUiuﬁ Mikimoto Farau Prelude to Space
i : dduweb. (2016). Pearls. https://www.dduweb.com/pearls/section6.htm

1. muanna (Balance)

AALAA MeEe nansaetmdnnaisnvastag @ Huii uas
fiudl WelinasuAnauidniiuas Tnsanusautsoondunuaunauuuannns eausns
waz3ail Fausavgunuvaiisosualifiuananafu Wy anuaunasianuindumanisuas
Aanadn vauiinueaunstelinauimaiouazanuadeulnl dmiuniseeniuy
wsesUsduliyndend mnuaugaiiunumddglunsdnnsnnauaziondvesiiun ety
nsldlayndiduie miadadugegudnans uazdenseusieldynlnusou anunsoaiisnany
funsnsanenilaglidududeddsiuuvamnns uenaini mnuaunaduieadestuiningis
Y933uU Fedsrarionruaunelunisansld

2. M3LugawY (Emphasis) kagn1sasaenanuel

v P v . e ] ° vy

NsLiugARuABN1IAT1e Focal point MAtanaengw a1avinlalagldd

YA JUNTE nTeTUINUANA199INBeAUTENEUBY lunuaTesUseau daudnandnyinig

Jugaiu 1w mysrsonaseidinnans lunsdvasldyndond dninainnszuiunisdouaunse

< = = °o v k% [ 4 av v - v 0 v g =

naneduesestieddglunsasnendnual 9AdumunsesnwuunIesUseaudliduinddu

asRUsENaUNaNNIdnSnadon1sTuiveevy wasliunumgaujduiusseninmanuiugSuans

HIUN1SNIERAUUTEaMAUNE Aty Nsiienand Wy nemiu a9 vsedmilans a1unsae
MrunyAdnvestuUlrtiaNulanauLasLaNA199INATRIUTE AU LIy NIUUAIAY
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3. dndu (Proportion) kagANNFNTUSAUTIINENYYE

dndrufomnuduiusvesruIneerUsenaun1eluduany sAuda

A

AwduiussEninuedesUssiuiuganld Tnoly dadruimunzauazainannuddnidy
lonam wazindaunalddnidlefinanuliiauna dvsuldyndond msmmundadguiinnud iy
ABENINTINVRINITORNWUY LU N1stdlynauialugiiulietvanainuadeiilunisldau
yaugilignvunadnanediaamsaaiieimmesiasmiuasdensou msfiansandadiuisies
Foulostumimnunuuasmserans (Ergonomics)

4. ANULANANY (Contrast) kagn1sas1eanuLaula

ANUuAnsefieszauvesaullivilouiuseninvesdusenau 1wy &
fiufin viosuUnss Sedheifiunahaulalifunuesniuy TueiesUsedu aruuandisenai
1nnstugdnsednu viensldfuiafusmsuiuinm luuumvedliyndond auunnsis
ansafinduldvianindfignaiuguiienssuaunismistagmand fog1adu n1seaniuy
Tassadralangsziuganiaanunsatiumsgandunasnazairdivainnaisla glidesldans

AU FulalanialriaiuAinuuLazn1sigu wuantazauliiiuinnisesnkuusuaey
AoudeuleanuIAuIneImansiiiiuaunieaans

5. LOANNLAZAINNANNAY (Unity and Harmony)

LBANINADNITVINIADIAUTENDUNINUAYIIIUITINAUDE A DARADI VY

b =$p

AnunaNndumnefisssaunaesAUszneuliAnamsmAauysal IAdesUseRuulas
ArIviaInTas wifesdsasgnuesindutunuien Tusuliyndond msadaennimenarils
sunmsdeninudiiduiusiy viensldsunssuiieadrsanusoiies Wy nmaidedldynian
Inalmesluanuaelad (sradation) agtiwasnmnuianvnsuassuade

6. nsAdaUly (Movement) hazlszaun1sain1TUDIIY

nsidoulmiAoldunisfiatsmguuiunisiiussduseneusng 9
Tugueu Geannsaadaldannisinidondu sunse wasdliifniianis Wy adesasuuy
Cascading flthangmasgaaisu dmiuliyn msdaiFesueviodanseuluiduannsaaing
Famemeanen vlitunugitinduarlivgads

naledn nufuazndnnisesnuuuiduiaieslodrdgiivaslfinesnuuy
\TeaUsERuaNINTaAUANANNEITLSTEIegULLY 3 Yag uagauvangldegiadussuy
dmsunmseanuuuiaiestseduldundend vinnisvanifiunumdsnindenand msdng
osdUsznou laudsnisadaennmuestuau Wenaunuifutagmandidrfuuuafonis
quvdee feanuuudzaunsaimuInauiiliifisssnm uidiasiouninnssunaz iy
vosgnasiolfognsdnis
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3.2. N1585191599517MULATEIUSEAU

nseonuuuAIssUsziuTwaislildjaiufissmnunudaguuuunienuaivosian
windu widdlimnuddiu “nsadraiessnn” (Narrative) Tugugnalnddyitaedrenen
ANuMINg 915ua] wazdndnvalveananu iniesseAuIsgnuessindudeonanimetaussaud
ansadeansuuifn mnude uarUszaumsalvesysdinuinguuindndiaulduusianie
nsiienariidaautisensziuiaiesuszauaninganusdlugnmafunufalziaiiannuidn
SwsEnirwanuiuguwazdadnld (Zhang & Anantasanta, 2024)

wnAnBesaTluueenuuy (Design Narrative) Sidoslosiuasual mnunssdi uas
u3ummadsau TnsuuAndiu emotional narrative Fliiudn Msseniuufiysanniaifessn
BauywormansaztieiiuyamenumngLaze vauaseaNdensves uslaaluga
gty Falvimnudfyiugaaimisesusitazdndnuwalinnnitanumgnsiiesegaien
(Chen, Li, & Yan, 2025) iFeaialuiaiesuszavdslidniudeafunmsueniarognsmsalunsan
waaunsuNealuBdAUTENOUNTORNKUL WU Tan 8 JUMTI UAENTEUIUNITHEN

AmUsznau 2-13 LnSeslsedusiualy azvieunisian3os Yenaau Blind Men Touch Elephant
P31 : canadianartjunkie. (2026). Mengnan Qu’s Contemporary Metalsmithing.
https://canadianartjunkie.com/2013/01/26/mengnan-qus-contemporary-

metalsmithing/?utm_source=Pinterest&utm_medium=organic
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Tudsnszuauniseenuuy BeadlilfiAedunendinsesnuuuiasodu uiidudunis
YoansrUILMIAndaiasARuddy TnoonuuuiniauILLAn JURUU wazAuvangly
wieufurunIMaaes MIUsuud uaznsazviounadndanianuassunss eaandedidnvns
“Aoeifudegll” waraninsoAasunlamuiunvesnIsesniuy Lﬂ%qmzé’ﬂugmﬁmqﬁagﬂi
Tnd3nfusamenywd dfnoamgdlunsimihiiludevesdndnualiazdinu in3esusziuiom
afosingnlfiionansgadumedany amnuide Wieldessndiuyana 1NNINSLAAIANIUE IS
iAswgAafisaeg1ufionr nsafrasendduiuniesilenvaelfiadesssdull “1dee” uaz
annsadeansiudanlduarderusouindldogtsiitoddny (Sirinkraporn, 2022)

Welweuledhuifinn1sanesessdniunsesntuuasesUseaultyndeud asnudn
nszurunsfoudaunsavimihiilunnundnveasesailaegisdaau esanlaynduian
BUNTIMANIINNTLUIUNIINISTIUYIR n1sdeudiadTouiaiiounts “wlsanin”
(Transformation) NgvioukuIANTaIaT NsiURsuLUaY wasnsasesndnyallvidlviuian
Wwy dvasliyndeananunsadeniununaiedydnual 1wy Sdusiawnuainudnda anudndu

- a o = 4 = i o a |
wseNSUle vauEiAnevIedssua IFofnmel AUNT waznsiinlual (Chen et al., 2025)

uenanil Beudluedossedulinndonddiausaimuldlunanssedu Tdun sedu
Yan Jeazviounsivdsunvasvesaans seiudaydnval Tsduazgunssimimduniwinig
91510l wazseAuUsTAUNSalvedly ?fﬂ;limﬂﬁmm%ﬂmLﬂ%@dﬂizé’w’uL%’wﬁ’ummmﬂﬁm‘%a
Fossndiuia nsdeuriuvesienailunatssesuitioiiuaudndddiiunany uazvinly
Lﬂ%ﬂﬂﬁxﬁuﬁﬂmmL%aﬁaﬂmaz%mslwm%u (Zhang & Anantasanta, 2024)

Tuvsunvesniseenuuusadiy nisldiFeaddeidunagnsddylunisadreay
WANAIS AR UNA Y ﬂﬂmrwawqaﬂ’nzﬁgﬂLLUUm%wizﬁulummmﬁmwmé’ﬂmﬁqﬁ’u n154
Narrative fitmautislinanulaamy wazdalonalinisesnuuuideslssfueansau 1
UYweAENS JausIsy wasnalulagian (Chen et al., 2025)

Tagagu MIaaFessnrimiaiewseiuiiuuunanitisenszfunmsesnuuuainey
udsguuuulugnisdeansifaniuvang nnsesnuuuiniesUsyivldyndeudniysuinis
narative agnadusyUy azansadenenLLIAniTaINTUAsuLUAY Sndnval wavensualiu
3 ¥an uaznszurunsoenuuuldodeinds uasduaduliiaTesussduvihuiidduianuiaus
uazdeuisnumngludsausvaiie
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3.3 MseanuuuiazaslsEauludagtu

nseenuuuiadeslsedvluagtuldfndmveuiunvesnisains “anuen” Tuids
aunierlugninidunszuiunsndaysannisfinanumansiuian welulad Sausssu uas
nsdeaumInedlidefueg1ednds ndnade dnoonuuudmais SlduesTanduiies
2IAUIENBUTOITUTUNSY wilinudAtyiu “AnenimiBisaans” (Material Agency) Faglunum
AruANANIsvBsgULUL nAlla LAYANVLNBUDITUNY (Karana et al., 2015) WUIANAINAT
aonadesfunsiUAsurugnIsesnuuUIdaian (Material-driven Design) ffanduanisiuros
AIEUINTAISETTA ANANIIMIBURUIINIULUUEevhillfisegafien

Tuvunil maanmedelus q Tunsdanistag wu n1sdend msuuugilaseadis
Nuia viensmeaendund Ienaredunisdieddnlunsadrnendnualvosiuesnuuy
Tnglamzegedslunuiniesusefuild “lyn” Jsflauaut@ianizsnuainuiea (Luster)
warlaseadauuuwiluawas (Nacre Structure) fimavauasonisusuilasumaniiliagi
avLdumoau (Strack, 2006) miﬁwmiaﬁw%ET@Jﬂﬁt’ﬂuﬂizmuﬂﬁé’famhiagﬂﬁﬁhjLﬁsmLﬁ“flumil,ﬁu
muvanvanevesd uwidadunsaine “nwlmivesian” fanunsndeansensuaiuazuinin
meravsldetnadnis

wualdudfydnusznisuilsveiniseenuuuiadesUseruiinaiofe n1sidexloany
panuUURU “Baudn” (Narrative-driven Design) dsviliunudiiimeinusssunazdndnuald
Farauuniu fefl Dormer (1994) lénanin wdesUszduilaifivsaguszduinnie umdu
denansvesanuineiiaziouninuide Aunsedn uagdnuvesainld n1sii3essands
fuy Wi nsillaveaniida (Venus) uduusstuaalaluniseenuuu Jadunisadis
“agwiudon” sewinefnuariligtu ssrisnnudedaduiunsiendlvalluiiundwats

Bessnmsiudavesmitita dalsngruaindiuiundn-lssiu wazgnatenenduau
AaUrAanadn 1u The Birth of Venus ¥4 Sandro Botticelli @719Un1MY8IAI1U9Y
AruUEans uazmsfietulinniiemeia esdUsznoumaniamnsotinaeasiafuunfnds
DONUUY WU JUnssTisautosuuuaiut nisldlnuafiudsusasedowdonvos viefufaii
auuImedeRah il nsdeuldyndeanseduvidaunsoainandiigudn wu dmnidy
e viodduszneds Ssazviouiinnudndulazanunuvemeia suduunasiiie
vouniualaeg1eiitudAny

uananil miEJEJﬂLL“U“ULﬂ%@ﬂﬂi%ﬁUﬁLuﬁﬁ]ﬁ]ﬁugﬂiﬁﬂ’ﬂmﬁ’]ﬁmﬁU “Usgaunisalvesgld”
(User Experience) ag “mmmau” (Sustamablllty) mﬂwuu uﬂaammummummmmh
fagmadenuaznszuiunsnaniiaanansenuseduandon wiewvisa Senmarlnaliiutan
H1UN15AAIT9a319a55A (Chapman, 2015) lunsdlvesnisdeulaiyniisaseliunid vin
annsanmuunszUUNsiiiauUasadouazuinsreduindon Aezdieifiuganiliiiu
lynlaglifesfianmsdesdidmndugionaldasadiiudunse
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a a

SnAfndafiddyfe nsnaunausEning “Aavs” waz “Inereans” lunssuiunis
9ONUUU FeawiioulunAnues Practice-based Research finsadsassesunuiduimadnduas
N3EUIUNNTIY (Candy & Edmonds, 2018) mu%’m’%aﬂmiﬁmmL%ﬂﬁﬂmsé’aﬂﬂigﬂé’wms
aflun3d Feliiiesjaiunadndiudvionuauifivesian widulumsdsadnenimvesianlu
MsFeansuuAnlsRaUsuayTausssy lnslanzegnsdasiodenlestunsetunalaainduu
wida Feilinssuiunmmeassaingmansnareudiuniwesnmsaniondsial

namlagagy mssonuuuieiessziulutlagtudunszuiunsiidanududounas
vannuanedid Taefimsysanmssewingdan walulad Boaa uazuunmedeaueaduszuy
ATeRfumsdouliynsearseliunidiadidnonmlunsaiisesdainuslvaiidenles
seminmaniuazfal niouaalanalfiAnguuuunisooniuuiniesseduiitiondnual
AYoUBNANWAINIITAIUTITY WAEABUANDIMBAIINABINITVBINAINTINadelioe 19T
Usgdnsnm

4. u390UAIAlAINAUIULALITIUNTTH
4.1 AMUFIAYVIIRIIUIULALITIUNTTUABNITAT1NETIANURAYE

AIUIULAZITIUNTTUHUNUIMAAYlUuNTEUIUNTAS A TIANUAAUE Methnsnzdaus
Laildifssuansasnsassaasfiarony wadudunisazfeuienrnuie Tassadredany
LAz TmusITIvesy B lukdase Ausazade muularassaunssuduunasivn veiessnuay
LLiﬂﬁHWﬁIﬁ]‘ﬁﬁﬂNﬁGiamiﬁ%l%‘iﬂiiﬁ%Uﬂ’maaUﬂUﬂa’]m/imEJE‘LJLLUU&i’]uﬂﬁLﬁWL‘%EJ\‘] N15AAINY
WaENISLENIBeaN

1. fununazrssunssalugusussduaala : duuuasassunssuindifessad
thaulafeafiuayud mssied 53 msgapde wazaramie Fossmaniitisadrusetunia
TalviuAadulunisiaveauidnuazUszaumsnivesuyudlurainalgyused siog1agu
duninlusaiifsadummdmiolsygy dngnihulfdunssiumalalunuinsnssuuas
UsgRunnssy Tnetunufausiiaidiuazdis fearsamumneuazersuaifiaziBoadudoulud
o BntadsaamaliianldfunandeulosssrinafaUsuagassunssy (McLuhan, 1964)

2. Msuangenn IRl luRUIULAZITIUNTTY 1 N5ES19ETIRIIURaUE BN
MNFuIULAzassnssulifssuaan dunsiaueld sss1winty uaisnEanisinunas
Asasslndiidaludoenisaienen fegiudy nsadenInanseussiunssunuiiazas
Mmssunssutuddy wu Tsilowargiden” veadnades feialuvanseulfinauoninues
mm%’m?'iLﬂuﬁﬂuwuﬁaaﬂmﬂu'gUquﬁLmﬂsmﬁ’ulﬂ 1AELARLNAIIUILALNOUDIAIIUAALAY
p1sunlvesdatuluusdazyaade (Eagleton, 1983) Femsiideaaanmuuinasadufalzss
FreldiAnnsiasuadisendnvainieTausssy fegrudu Aaduralvediviiessiiein
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"SULA8TA" A easIAnuRaly annsasansliiuniaunlaluissanssulnenaznisSnen
usanyaimusssulvinseyluadelnl

3. UAaUAUNITAAMUAIUILLALITTUNTIN 1 N1IAAINAIUIULAZITTUNTTY
TunuRavsidnwasivainais lddrezsidunsiamiidudu msfanuiviuais viensld
susuulndlunsiaue Tnegaasfofiunnsfuiiuuiltufias il ffatufemndoss iy
funndneiuly Segratu Tugailuyauinet (Renaissance) fmsiiduundnlusasning
wagfeaului dsmaliiAnnisadadausfidunisnunduuufnvesdadiadulmiuagiing
nanauAaUzuuuiiinannefndatudnaglddudnuaiuazesdusenaus o luauvesnu
wioasseumingluaudals fegdratu lunufauzyedumsaduiast (mpressionism) 91adl
msthiaueanmundouifinudasuuvasluiFos 9 uwnuiltzueaiudubessnitaay
nsldesdusenoumariitelifvuamsaidonlesiuanuidnuarersuniveaesiignunausld
(Deleuze, 1988)

4. HANIENUVRIAIUIULALITIUNTIUMBUAaUsadeluy : Tugalaqlu
19TUnIINLazauIudiasiunumd Ay lunseuaunTaseasIAnuAaUy Inslangiufals
adfelmifidnaviumsregennnudnwarnisinnalug Wy mshduuiutundedesn
mssanssvaisluduaeaunsnlunudals inliiAanansenulusunisasisuufnlag
wumstudlunudaus ﬁaasmﬁl,ﬁulﬁ%’mﬁaﬂﬁ%’@memuﬁaﬂmaﬂﬁaﬂuiwaﬁaaéwlaﬁ (Ai
Weiwei) Al483nUszs1uLaassanssudumnadsnudaleifinnnunduaina wagannsadoans
Hymdpuitdfaludranandu q IWegrmsmds nsinaveduiuansdfifiuindmuiunas
rsunsailifissiuouusstiunalawiiy uisanmnsoadunsnsevinduasnseiulifnns
\wWasuuwlawmsdenuld (Honig, 1994)

AUIENBU 2-14 Uszhnngsu 12 Unun3d
w1 : Ai Wei Wei. (2016). Circle of Animals/Zodiac Heads. https://carnegieart.org/exhibition/ai-

weiwei-circle-of-animals-zodiac/
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4.2 AUIULAZITIUNITTUADNITAS 1NETIAIIUDDNLUULATDIUSZAY

AU (myth) Wagd55aunssul (literature) aamuwmLmwmaiaammiumwauma
afeaTIAnUAalraznIToani Uy Lummmsauaﬁmmuamau‘laﬂmm AT warsTUU
AuAvesysslundazgaalis dneenuuuduiumnisindoniddydnuaianiuiuuas
MsnTTIUTEgNALY eafuaumnglifunanuuazensefunsesnuuuanTnglemiing
Tgmadudonafausssn msinudenailudaiassddisliiadesUssdvainsa
Aoansondnual 915unl wasuuIAMBIuINssTuldegneiings (Lindemann, 2011) #1unu
finUszneudslassadiavesdydnunl (Symbolism) MAeadestuinia Ausn 61113 A
g videmaiAsuuUas udu Ssanmnsadionenriugunss & waztagluanusenuuuliogng
varnvany LazesUszduiisnsdainuudsiliimiiifesseduinnie uadadu “faquus
Fouan” Midoslosfanldiriumnumnemeinusssnuasdsiimans wnAntaonadeaty
uuseseaiasERuTalsfine v Tngauldduiuiivesmsieasuasnisinim wnnd,
s uLesaInnuas (Dormer, 2012)

Tuvagifediu 1ssanssudunuindrfglunisnseduiunuinisiaznisasianinlu
AIUAR (Imagery) FTuTuUNUFIVVDINTZTUIUNITOBNKUY L3BualuIssunssudnauluiie
eaziduadiuain fagas uazersual inlilneenuuuaiunsauvasesiusenaumai iy

% a v v 1 LY Y < = o A 4
awmaiaufadle Wy nsididnyazvesiiazaswlaluzunss wiemsldlnudiveasviou
U5581N1AYBATOY N15BONLUUNTIINGIWINITIUNTINST nAudnTeuaziUnlenalvb vy
fanulavainany (Macleod, Hanks, & Hale, 2016)

&

TUUSUNYDINTEBNLUUATOIUTEAUS AT WiIlINd1AY AN THALNAUTOUALUY
AuRuAULWIAR Y Weadianuteulessenitsefnuazdagiu nmsfirnusunuldladnde
aginisdsusuugluuulusa widunis “wdamrnuvuie” Tisanzauduvusunadelng
Aag19 U N1swuIAnTeINIAlanTen siUasukUasand1uuNnldlunisesnuuy

4 [ a v v v ¢ A a Y 1%
aunsnasveulssnufiudnanealnsanniulavesuyudlulantdagiuls (Macleod et al,,
2016) Wnglunszurunsuuassesdignisenwuudnizuanmsiasgviaised Ay esinuiy
W30233UNTIU 1 Uszihuman dydnuel uarensualvenies anludseveniuedduszney
n1seenkuU baud JUNSe WUl wagdan I5n1sdenandislinanuiilaseas 1 amiauuifiai
FaLau waganmudsdlun1seanku Ul iuiean11u9uA18UeNLAEYINAIINNNE N5
“nsouisauan” fuielvitnaaniuuaiunsaimugaesedUseau (Collection) NfllennInuas

1 A a . a [ Ao o & v 1

AMUABLLBINIANAR (Lindemann, 2011) BnUszinunidrdgyAsunumvesdaiuldlunis
ArNTaNEn wIeslsERunlasuwsetuaalaandmuursedssanssudnidanuiliiinnis
afeanunanglni ganuldonaenlesunuiulssaunisaldiuds anuie vieefiouves
AuLes danalita3esUssaunatoidudenalsvesnisuantdinu wuAnlazyouyuueiin

= [y [ [ a o Aaaa 1 v a dy
wseaUseRuluingieiausssunddinriunsldnuuwagn1sfiniu (Dormer, 2012) wanani
NSEAUILLEZITTUNTTLEILALASUNITOONILUULTILUIAA (Conceptual Design) #eln
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[

ANUAIAYAU “Anudnlemds” unniigudnuvaliiissegianen nseenwuuludnuaueildn
a519UsEauNMIaNeTSURlkaENTEAUNIAIAINY Vil vudldusuiuranuluseAuNan Ty
nseuleasenaiuiaguavmallradeinddataleonialiminuinnssy wazyisve1evauLys

Yaen1seenuuuAzesUszauliingnsilunufalssiuady (Macleod et al., 2016)

< v a s « ° |
awusznau 2-15 Lﬂmﬂa@ﬁaﬂ%aqimlﬂi’g BEARNILIDITNIVDINIUIU Lll@fm

i1 - Kazumi Arikawa. (2024). Divine Jewels: The Pursuit of Beauty. Flammarion

Tnpasy fdunuwazissunssuluwvaissfnnudnddnenmamanisadsassdau
2ENLUULATRIUTEAY N8 r8iusiAGIuAIUMNY dydnwal kazorsualliiuduey

o

'
A

n1sAAINTeaIeg1vas1assAYinIidneanuuvatisaetlesefniudag Tu wasimun

'
= A

HAUNIAMAIMNEUYSEE LAY TAUETTY BlATaelseaulsInguaniseuandaau Hau
gananusndeansivduulaegnsdinds wavaseglugiuginguiismnumuneannniinsduiieds
USEAUANULAL

4.3 AUURALITIINTIUNNINE (Birth of Venus) daaufadziazniseaniuy

o Y - ¢ a @ = & d' | dAada a '

Aruuniita 3o aglislay luafimnunsalunin WWusewdnlidnsnane
UseTamanifaUzng Junnunog1ae1iu1u 1ngnandinenisiilinvauniiuieininusniagauey
nesnduluumayns wlasuaugnin “goenilinainesayns” Souadaziouwulfin
AgfiumNnuduu3gns nsfinlud wazndiuiianusn Fenatedudydnvalddgyiifadu
inlurulusnuadsassanainnansuuus (River City Bangkok, 2023)

= A o v o ) | Na a | Y a a .
nilslunanuiinlvdiiuiudenaidsnsnasg1aninewinfen wileu The Birth of

Venus veewulas vendlwad deai1eduludiensadanissuil 15 amiluanauniidadueguy
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v ¥ = 1 4

wWaenvegvunivg vauzgnitandngilalaginnuisangay waziiniiuisganiasesousuey

Y
'
= a

Frunth asdUszneumarililifisssneneamanisainuiui wididedinsiiudunisiaves
witlugnugguauausnlvdulan (The Birth of Venus, n.d.) Unuseifaians@adiiuiuuin
a3uennsenanlaudninasinuuianilowmaladay (Neoplatonism) Fewesinaiu
menmeannsathinlauyudluganuanumadnigyin mstuvugudnvalvesivaddalyiies
mMsfumemonm uiifunszuaunsenseiudslaluganusndudnians (The Birth of Venus,
n.d) wAafananiunumdfyieRalzgaseiuasesdivunduluAnuusanmsianusssu
nan-lsdu waglvimnudAgivgauARveIALLLUUARIEEN

anUsenau 2-16 A Birth of Venus lag Sandro Botticelli

fin Mary Cooch. (n.). Birth of Venus, painting by Sandro Botticelli.

https://www.britannica.com/topic/Birth-of-Venus

ofla Sv3navea The Birth of Venus llsidrinegesluinsnssy widwunsnszanglug
2550Un550 AMeuas uazdesanaiosiuunin Ay “wawesie” veawanuriliAans
ilfanulva wdndn wasUssgndldluniummistaussaudng 9 odededes demald
nnanwalvesivananedudydnwalainavesninuany (Urban Creature, 2020) NSUNIaTe
wullaseuliiiuimunuansavimiiidudusuunisaudn (Archetype) ithendenasy
finmevesnsaisassalunsazgealio Tuiidvesnseenuuy wnAnEessiuinvesidailn
Tomaliinesnuuuthdydnuainnsuumulannudunmvimaiaudad wu Wisnesdide
fannsednuin aruldwessuniefiaziouniugeutos nsenisldidunailnaiioadns
arudAniadoulm asfusznoumaiduaunsafaundusiiuy (Form) uaslassaianesuy
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oonuuuld wenanil msthauesaldesveridalugaseiuagesddigninuindudydnvel
yosnnuUIavsuazanuindudnaans snnninisdefannlaid (River City Bangkok, 2023)

dmfunisesnuuuLedesUseu suivaiunuimdrdalunisivuauufaieiu
“enmalugeauni” edosUssduannsaimihiilusunesguaidana1asiiunisidenan
sUnse wazdnydnual foghau msldynvietagifiauunimannsadelesfuamueand
e iinannzia vazfisunsddsnuoisasvieunnuseulsunazanuduans nseenuuuly
Snwarditnglfiadosssdulilfifufissnesszdusienie uidadudefivenidniessnma
fawusssy uenand nMadsuuinUszgndlddidisainenudniadauuafe (Conceptual
Depth) WWifunasmy insgdruaunsnideslodunutudonafiduns dmaliAnmsinily
NAYTEAY &guwimi%’uﬁmﬂmmms;luaﬂlﬂﬁ]uﬁamwﬁ'ﬂ%mmwwL%ﬂé’iy,é’ﬂmﬂ NITUIUNIT
Fanaaenndesiunuilduveinisesnwuusinatdenliauddyiunisdeaisuasnisadig
Uszaunsadung Ly

Tngagy sunumsiidaveaniidadusingrumsimusssufiilninademsainsasse
nuRaUzLarnIseRNLUUIREwaLes mudinsnsnilugaiseiuaresdluaufanusenuuuiay
af Fouadlifisninavegauaivesanuau widalaiudliinosnuuufiauuaziam
Lﬂuwaamﬁﬁﬁqﬂmﬂ"]mqu‘%azL.Lazm'lwmm%ﬁzyé’ﬂmi \legnusegnignisesnuuy
\3eeUsey Fuidadsimihiduundsussiunalafidiedenlosdauy 13eadn uaznns
sanwuuisheiuegaluszuy

5. WUIRALUIAA NQEfNNEITas

5.1 uwunAanquifeafiunisusuugsnanmvasdliyn Uszneusneunfnnguinan
3 WNAANg UL Ao
1. nguflassadnuazesaussnaunieadivaslayn : luynuaziudanviaeyn
Usznaumeuaadisuasusiun (CaCo3) Tugundnezsnlnlus (Aragonite) uavansdunIdnaud
Todu (Conchiolin) Fafulusauiviutiduiidenseninstuvesndn (Ozaki, R al,, 2021)
Tassadauuutun dilmAausmngmsainisinumesasdiGendt "anudensiu’ (ridescence)
nsilalassadeiifiaudfydenisdenisnsdendfimnyay ownasdoudosaunsa
wnsndudluludusineg 18lagldvhanelaswadamaiy

2. quﬁmiwﬁ'ﬂuwmLaﬂﬁﬂjm"fﬁqﬁuw‘%é (Theory of Dyeing and Color

Change in Organic Materials) : nquiigadulufinisudsunlanandvestandunis

o8ty liyn Aiinsgadunazagiounasludnuuesng 9 loyniidouiuninisuivuse

aunmAeldynidsnirda efiugunmvedliynliFfumenuunn wasdiddunannvans
wndu TnemadsuulanandlundiBnisusuusanmam éun

1) M3¢foud (Dyeing or Staining) Ineaunsavinlalaenisunluynduriugadly

asavaweiuvd asazareiezunsndluluduan nsdeuddeansedunidordevdnnns
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Lﬁmﬁﬁ%mmﬁizijmsé’amﬁ’uﬁjuﬁwmiﬁyﬂ Tngeraiinnisuaniudsulossu (lon
Exchange) w3ansiinansuszneuidadiou (Complex Formation) Suilviindfinanu n1sdeu
maaiiizrdnduisdinuazaiiagnsuruiadnuuiiuiavesliyn faslfaiunsaniuau
nszUIUNSEeaNdla (Wu et al., 2006)

2) n1sWend (Bleaching) vilalaunsudluaiswenddou o U @rsazaiy

lelasiaulesoanladiioans

3) M3ane$d (radiation) Judsmadsudliyndenisanefedunun ld

nnsne¥edie A nemnuduvesdiuegfuuimnsdunumiflideuriiluliynii 3
wedinsdeudiuiueunitlunduiy

3. mqwﬁmm{]aﬁ'ﬂﬁdaNaﬁiamié"emﬁ (Theory of factors affecting dyeing)
LnsgvIunsdendendendnnisuns (Diffusion) uazn1snady (Adsorption) vesansdeuLdng
lassasravaslayn Im‘fja%’aﬁﬁ@ﬁ'dﬂwaﬁiaﬂixﬁm%mwmié’famlﬁl,l,ﬁ (Du, 2011)

1) euiduturesansdon Wulladousnitdrdiydensdenduosanuilasi 4
Tnsanududuvesanséondainazdmalidfildannsdoudimnndumintu lnsarsdagih
nsduivdmdsenouvesianiivinisdouldinntu

2) gamgd Tnefgaumailunssuiumstioudiutu ansdonfazunsnszansly
vh¥anfiviinistouldiftu venantuuda asdoudiannsnisuulasdulsenouresiani
yhmsfouiielVineuauesionisunsnduesanseuldaay

3) /1 pH wosasavateden lnsisaduazesrusznouianiiviinisdendu 4
fnflauduiugivansiow/dfilen pH ez sy M pH vesEsaranedeudssdnalaense
somnuannsavesdlunsiuiuesduszneutagivihnisdesiidesnisle

1) msfaimeiuiandon lngasandaneiuianiideuaginindasunuag
uardnszndeulassadrslinanavisdnlusedidlassadil elvdnisduhulduintuuas
povauosensendliity esdusznevnaglassaietanlifanzasiidumisnisdud
oRlg

'
=

S v

5.2 LUIAANABHNEINUNITIATIEN AAUEITIINSRAWWINEdMUaaNLUY
LATRIUIZAY UTENDUMELUIAANOUANAN 3 wifanguy) Ao

1. nQuN1AAUFYE (Semiotics Theory)_: Nauidayayzves Ferdinand

'
a a o

de Saussure (1916) uaz Charles Sanders Peirce (1931) 1Sunilsluwuidndifiunumdfalu
MeTeRdosmnasdydnuainieTausssn nquiidatiufinsinnmegd ey’ vie
"deyantad" TyUSUNYRINTSaRaN TN TRIUSTTILardIAY (Reda, 2016) NMSAANNIEEIT1INSLAR
Youniitassgnueaindu "duyme’ fidnumunedeudu Fuivrtestuninuny anush uas
msiudelng nslddyaslunusenwuuiriosuseiuazdioaiuadiafifvesninunueids

doyanwalliunganuld lnedydnualvesriunzia vee uazwWdenveslusessnveidaaunse
anulasdusuuwuureaniesuseaula

Y Y
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2. ngufusetunalaieadeassa (Creative Inspiration Theory) : wqng‘ﬁ
Fensadnassindalzuazniseenuuuininanusedunalasinunasfivivainans 1wy
19500n59% Aavs wagTaussu (Runco, 2014) TuuSunuasniseanwuuedesssiu wuifndes
wsatumalanimssanssuluses wu mstndaveanitita avanusadiunadisnnudonles
Fagunizsevinefntudagiu noufiduldifuinunuasfay faussauluofnausn
gniansausautuLamsnisesnuutlugaadislmallfognsasia uvenaini nisuasdessn
“UENLMﬁ%ﬁﬁLﬂu'gULLUUmiaaﬂLL‘U‘ULﬂ%@ﬂﬂi%ﬁuET&‘(i’JEJE#%’Nﬂ?ﬂNﬁMﬁHéL%ﬂﬁiQtp%iszN
HaseassAuazanuld FadouleaUsyRmansuazanumunen1aimusssuime iy (Mcntyre,
2012)

3. NEfN150anwUUBIdyIBIUsEIRA1ans (Historical Symbolism in
Design Theory) : wqwﬁﬂiﬁumﬁmiwﬁmiL%auimiwdwﬂizi’amam%uagmiaaﬂLLUU
afelnl Inedfuguainnsdnwidessaviedseimansluedn iethuadisassmiumy
Aavzviooenuuvlutlagiu madnensessnnsiudaniivs Jadunisludydnuainig
JausssufidunuimdrdglufaUzgaisiuagesd (Renaissance) 1uiuldlunisesnuuuy
w3osUsyduadelny WunisnaunaudydnuainseSRamansidniuauesnwuvadelng
(Heskett, 2017) Ingi3aesnveuniitaiinnuidouloaiuuuifniiosnnunuuazaudn
FsanunseniundoastiuesduseneuveaaiesyiU 1t SUNSe Wasnves wielvyn a3l
Hunanuiiagvieufisnnunuuazanaveansiiiauaznisadndlsl

na1aledn wuaRanguindnauisawdseondu 2 ngulng lnonguusnde wulde
a Y 1% ! % a A~ % A o oA = 1%
WNefunsfeuluynmeansetiunsd Fssenauludig 3 ngundn Aenguilasiasiauas

a 6

s a 1 = a =~ v a a o A
aefusEnaumalivasliyn ngunisidsundananivesiandunid wasnguvesladedn
danasanisdond nquuwiAnlyadulunnssuiunisldaisetiunsdnaruisanishinuasy

A =~ | Y 1 A % A Vo | = i a &
WasuuUasaedvedluynliegededu adeannialiiulynuaziddonyn nquuiifniiaesde
LWIRANguNeITuMTIATIEikaAnuEes NIt lamiiTagunueeniuuintesseiu
Feusznauluime 3 nquiunan Aevgun1sanudyys Ngudwisiunalageaineesse way
N e300k UUBIFYeidaUsEIRmans wuiAntyuiuiainisinudydnualuaziiodsn?
Youniiiva Fudeulesiuumfnanunuiaznisiniaivid lngisessranaitignuinuduus
Tuaalalunszuiun1seankuuin3asussAuNIUNISAAINEYZA1IY WU AAUNzLE WeIl
wazildonney LileasviousessnmslssRmansuaz Tausssuriuniseanwuuiiduendnual

MapnduwIAnnguwaLiaNud Ay lun siuIHaNWIdeil
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av oA d v

5. URYNLNYIUDY

mATeEes mavamaiansdesliyndomsetunidiiienisesnuuuirdesusiu
usstiumalaniniFessmmsiuiamiiicta Wuns@nwiysannsesdnudiuianemansidn
fumseenuuuiaiessyiumas TneilussiiudAyaseunqunisiuasuldasduasandnuus
vosliyn nszuaunisvaaesian nsldanduglunmsiauiunfnniseenuuy naenaunis
afannamIneEEessT IRl kaz Tams TN MaumuAdeiifetesdudseenidy 3
ngu Tfun 1) msdnwilassaiauagnisuivdsdvedliyn 2) mseonuuuiIesusiuuugIu
fan waz 3) Januaznisesnuuuiazesuseiuluuunenudsdy ieduasgvianuzesdaniug
uazdorimfeinuitethisiaudesen

1. AfeiiAntenumsesliunuaslassaielan

nsfnwInsdennazusuldveslayndnduiasiansanmiuduiussenindasasng
vostuyn (nacre) fuaadnuazynauas iosnnisdnidssivokuninessinludlused
ANIATUNUINABAINLIINITI & UazUTINGNITAINITUNINARAYRILAY 1UITBVRY Li et al.
(2021) AnwiAnuduTusIENIelATIai19ganIAves nacre Audmdeulistuazsunvesluyn
Pinctada fucata martensii WA UTIvOSKEY nacre Uinnsiiufindinuduiusiua
Syuresiiufiuarauduiivesiindeu vaefinnsFesdoureuniu nacre fnadoianvosd
wiaou nansanwininanuansliiiuinnadnvaziudvesliynduiusivlaseasisvasianiu
sefugania AldTuegiudvesiiuinfissesnafer vuitedndrumdsandifiuinudnume
Y84 nacre kazdvosluyniinnuuwysiun1udadeniadinninnasnszuInn1snefRIvealyyn
msfnwd 2021 Renfudvsnavesdimievtenudenvesy i dodouazmosdsuronmninaas
laun wudrtadedanandniudiud arumuiesdy nacre 3US19 uagdmivedlayn agviouly
Fuhanuuanisvadlisnusazdindunaniislasaiauagnssuiunmmnatinimuesag
5950978 mnunUsiudananilaudifydonismaassdend 1esannusimuauideulynis
neaadlimilouiu liynusaziineranansnisnevaussuduandisiula

Tununsusulsed addeswadisdalvanudfydunsiwundsssuyfesnaingdn
ARRINNTEUIUNTUTUUTE Msgau Msfnwivad GIA Tul 2021 Wenduluynunin “Edison”
lin1sasivaeunedyudimanssiuiuinaiatuas loua msdunasigndesganssal n13i3ed
waaneleseddansilaletan Raman spectroscopy Wagn153tAT1EMs19 Litadwunluynd
sssugrfeenanluynfidiunisusulged nan1s@nwiduduiinisdennaznisaiesedidu

o w N a a 1 PN a o Id £ % o
nszvaunmsdrAgnltlunisildsundasdveddayn uwazn1snsrvaeuiiuivesddnludesende
Toyadnniasesiionateysunnusenauiu esdanudananandiiiuiuunldunisideluyn
TusgauuuivdliaudiAgdu anuduiusseninalaseasne nacre & AUAIN wazNIs
n39uUNITUTUUTIAA N ag13lsinny mudiulngsesuisusngnisalludedaneans

(% = & & o w PN o a a 1 Y & 1%
wazdyudlmansiludAty vagnnisdmaannisdsuulasdveslaynlulddugiulunisasng
LIARLaTAUINEYRLATEIUsEAUT AT BT INg lunn
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2. (MUY IVDIRU Material-based Jewelry Design

waAamseenuuUaTslinud dyiutanlugiuzesduszneuiidunuimdenis
fsunsegULuY Usraunsnl uaganuminsvamaaiy inndinmadufiesingivdmiunms
NA# LWIAA Material Driven Design 984 Karana et al. (2015) LaualﬁﬂismumiaamwuL%M
Mnmsvhanutilanuantd wodinss uagdssaumsaifiAnanian neullasesdnanud
AananluguuifnuazaudnuaeyoINansin wnAatvlFmsmeassfannanedudumies
nszUIUMsaIsesAmIINIIsoenuUY wunltifanandsnglunuidoieiesseiusu
aduszeynas Avg1ugu Hartanto way Al Adawwiya (2025) Ussgné Material Driven Design
Tunsdrmadnenmaedlsfuuasiidesmdeiisdmiunsesnuuuiniestsedy Tasduain
n1sAnwIANSNYMzLATNTEUIUNITUUTIUTAR naulinavInnIsnaassubdlun1simun
iresUsziu uandliifuinuautinazdedfrvesianansadummmundiamsnsesnuuy
olnenss

dofasanluviunvesnuided matieuliundeansefunisiedliitagusvasdifins
dielilfiandla uinaainnsnaaes tHu muduredd aruulsiuresand dnuueiiuio
wagauuanasenindluynuaaide awnsaunldidudeyadwiuimunesduszneuniy
quvsziaznAnlunsoenuuuld ansliaiauevemadwsislidndusiosgnamuindy
FounnsesvosTanianoly udaunsasivihiduandnuaziangiiaiisanuunndisliun
NANULADIUTESTU

v
v A [ [ '

lunwidell audnvazdinangniu@euleatuisessimsiiidamnidla lnganiy

'
o a

waAaFes nsfda n1siUAsuEIY kagn13UIINgTUTEIAINININTTTUYIR vinldK
nszuIuMsUasuLdasdvesliynannsavimihidudiunilsvesnmsianFosinian ununis
aeneanniivansedudnwalanduiulusnuuzasalunsan wuanmeasnandadunisly
ﬁy’aamauﬁ’amqmamwmaﬁa@LLazmm‘VimaﬁLﬁmmﬂmsamwémﬁ'uiumiﬁwm
P3sUsTAUTIATTY

3. AdeTiAetesi Sustainable Jewelry wazuinnssuian

Ussiduduanudsduiiunumifisiulunsinufagdwiueiesseduiuate Tng
ﬂiaUﬂqw??aLL@iLmdaﬁmmaﬁa@ NITUIUNITNED mﬂﬁi’ﬁamuﬁaﬁq TUaudansiaundan iy
Tenuta, Testa, Antinarelli Freitas uag Cappellieri (2024) Anwuunliiufaniiienudsdu
dmfuiadesuszdu lngiausiinisiauriaglueuinnAlsiinannnisysann1sszning
IIAERSHAZNNITEONKUL UasduunuwInensiawIsendu 4 aa1unisal lawn Designing
Sensibly, Reshaping Waste, Modeling Nature Wag Making in Lab Faazviounsudsuunuiv
YastineanuuuIngidenuwuuiarianiudiildiusulunsinuw naaes uaginuneasiie
vyos¥an nudinaniinuddnensideleiesUszduuugiuian Hoswnilidiuinnimeaaes
mMeneaanswasniseenuuulidndudesdniulusgiuendiu udaiuisoasnsesdninug
Safufiovenednenmvasiandmiuiniesssdiu uumsiasaadestunuifetogiulug
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¥
v Aaa

N1511N32UIUNITNARDITAANIGN1TRAININAIUEDNKUY WiT1widedilaseUsedi uaiy

)
=

838Uy Life Cycle Assessment M3 ianansgnUNIsdaIndeulanenss 39linisnarienein
nszvINnsdeniimunulunsyuiunsndidulugdaunndonlagauysal wia1u1sanTn
Tufifives material innovation uay value enhancement Fadumsiiumiudonuazaueiby

nslduselevtinnianfurIuesRAuIIU AR S LA TRONLUY

wualtiuna514 Material Driven Design futanniudonuazTanudofisluuy
eesUsduiagiiouliiiiunisidenlesszninimmaassiagtuidmneiunisuilnauagnis
WAnaENTURRTOU Megnaty Hartanto way Al Adawwiya (2025) Weumsdnratanuiodis
fu SDG 12 neldnmantivestagiugadudulunsimuiedonseiu Ussiuduandsmisiui
psAnEFuTanlunuaiesssiusmaomidweisannnisiansanquesuaualg
Aruduitusszinatan nsguiuns A wagnansenuluuiuniiniety

av o v

4. NNSFRATITINLIFENNITD AL ABIINNTIVY

I1INNITNUNIUNUITETEAVUINIYIA Lagan1za1ulutig w.e. 2564-2569 a1u1se
Fuunuwnliuesdmiuiiifndesesnifuamiiansd ey nanfe Usznsusn susuldynsa
Anwmnuduiuszninlasiaing nacre @ Aanm LagnIRTIRAeUMIUTUUTE Uszmsfiaes
U Material-based %38 Material Driven Design limudAiunisiiauaudfnay
Uszaunisalanntaguidugaiiufuresnszuiunisesniuy waz Usenisiians susiu
Sustainable Jewelry vg18unuImvesianludn1siansauuinnssy NseUIun1suEn wagay
SufinreusoAsndeunazdiny atlsinu Wefinsanauiiaunguianiu wud Sadiud
Tumsnwimadenlesmaannmsmaassudsuulasnuandivesiagsamdlfunssuiunisaing
AU i dnvaiiazniseenwuuLAssalseiuTaiveg I ussuu nafe 1w
lyndulnajsatiunseduisnuauifuaznsnsvaouian vasnusunsesniuuULgIy
Taquaziadorseiuednediiuings@inu Taamaden Janlml vieTanmdeiis win1sih wanas
Wasuwlaaudeaguesdyudiiinainnimeasmiaingimans undoulesiu nsiaau
Fessnmafauzuaziausssy Wemuauumisnmsesnuuududulseifuiiaansaiamse
gonla

Faify szj'aq:i'msuaqaﬁmmiﬁmu%ﬁaﬁa@aLamﬁuﬁqagjﬁ N13YIUINT Material
Experimentation-Symbolic Interpretation-Jewelry Design wignszuiunisiieniiu lngldnis
naaosdeuliyninindisarseunidiiofnwinisuisundasesdazandnuusesian
MntuthuanndsuslasisnanundenlssfuiuidaiFes msdndauaznisuusanin a1n
Fossnnsiudamiita wazulasauduiusseninguantivesiagfuanumuieds
dydnuallugmaiauniaiesssiuimars nszuaunsfananyilinmeasmisiangmans
Al dudisdduneunmanaia uwidudnniewesnssuiumsatunrumnswagnmsdniulads
28NUWUUY
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nsdaudliynuaznimagay

¥
av A

nsfnwinsdendlaynindameasetunidlunuideil livinnisveassdause

asaraglnwnadouUasuuan1iug F9is18azidenn1snassnase Uil

1. ww3aslanldlunismaaag
1.1 Ingavuazarsaiinltlunimaaag

[y a

npAuLazansinlglunisdanlaynieansetiunid wanslunisnem 3.1

= v a =~
M19199 3-1 Tgauuazansiadildlunismeaes

YoingAu/ansiall

ANAALATLAAINUN

laynindn

Y
o

U3Tm iaes layn $1in

LONUBa 95 %

Vdells siam

ASATAIA

alildua wLnes

TN NET LU DS WUINLUR

USEY hEIEIN9A19ANT 3119

asazanglaifeunanlsa 0.1 M BCK Lab

ayinad Tynyad
thendrsanu Fulan

pyalnu UM wnuanld (Usendlne) $im
thewlenu logiu

woulandly Usun b msames 1in
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1.2 gunsaluaziasasiianidlunsneaes
Teazdunguniaiuaziasesilentdlunismeasdlduandunisns 3.2 Feszneume

FogunsnluaziaTeslls USEENAnLALIUTDLATME

M19199 3-2 gunsaluaziaTesilefldlummeaes

gunsaluazinzasiie U HHAn
Jnnes UM 100,500,1000 ml Duran
WYNUAIALENT - -
ATTUDNAN JUIA 50, 100 ml Favorit
YIANANERAN U9 50, 100 ml -
A IUTUING 211m 100, 500, 1000 ml Duran
wdeadsllii APX-200 Denver instrument
Ul FH 10 Bogen Fuiji
wSesind Linshang L5171
w3asiae pH pH 818 Smart sensor

2. 5n15MAa99
¥ 1 v a a6 v 0’}1 1 [-%] 1 ‘éj
nsdeuluynmeanseliun3d Usenaumetunausng 9 Awsluil

2.1 MawspuRalynUaIiy
1. yhnsaneliynametiagein (i 3.1) wagisluenidliug

2. wildynieunsianuazenlueniueaiiedsluduietafauuRaliyn uiu 10

AN oA ° ¥ o ' P = Py Y]
Wil Weasuimuawdailuynesn (AN 3.2) wagRalius
3. WSEUANTATANYNTATASNANULINTUSOBAL 5 nauanausuing (5% w/v) Usuns

100 ml Tnedsnsadnsn 5.00 ¢ azargluinduusununils anntdulsuusninsasiinauliasu

100 ml
4. uiloynlunsa@nsnAududu 5% Wi 1 widl Weasunuatiiuaulldyn

29NUIANNIBUNALDNAMALRIIUDINAL LI
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i 3-2 msudlaynlueniuea

2.2 msfauluyndeaisazanglnumaiBeuUasuuaniiun

2.2.1 mswssuasazaelnunaideuasiueniiun
1. w3suasavareslnunadouodusannundiduansaadu anududy 0.1
ml Tnenswseuu3ues 1000 ml instandnansinuadenlasuus-niug 15.8 ¢ ¥1ns
avanedeiuaziiniluriniausinpsauivsines 1000 ml
2. widsuasaraneinunaleniafunsniunfinnaududusing 4 anansavane
Fagupnududu 0.1 ml Inevinsihansavanodetunazidoansteinuusinaimmuaigs
P31 3-1 Besuldangnsdsieluil

CVi = GV,
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10y C; = ANULUNTUTDIANTAYANULSUAY
C; = AMNTUYRIENTATAYEAYTINY
V; = USUNasu09ansazanglsuau

V, = USunsvesansavanganving

A15°99 3-3 NasBuATazaNs INLVAT LU TN LURTNIAMULTLT LAY 9 USHmns 100 ml

mmﬁm%’umiasmﬂ Y3umsve9a15azans ‘LJ“%@J’]G]S‘UEN&’]
KMNnO4 (ml) i??ﬁcgfu (mU) (ml)
5.00 X 107 50.00 50.00
2.50 X 107 25.00 75.00
1.25 X 10° 12.50 87.50
6.25 X 10~ 6.25 93.75
3.13 X 10~ E.13 96.87

2.2.2 nszurumsAnwinisdaudliynaeansazarslnunaideudas-
unsnnuantelatouluvssaisazaival pH wazain1sdounng o

ANS5ANEIERUARI8E15ALA 18I NWLN AT ULUBSHUINILUANAINULT T Y
5.00 X 102 ml uazdlen pH feglutisaudunse Badlen pH Wiy 2, 3, 4, 5, uaz 6 s
SoUNTISTeLIAN 1 D9 7 U 1nelingeuIun1saal
1. WwisuanTazaelnuAT YUY TN UATIAIDNTY 5.00 X 107 ml
2 = > v
A9518aZLDYA WU 2.2.1
2. ¥nsUsuAn pH U9sa1Tazatuniuansazaty HCL 1daAMaaugu 0.1 ml
wazinAT pH AELATEIAAT pH WUUAINDA
3. WlynrunssuInnswseLRuUssiuilaniite 2.1 Taady
= ¢ P ° = ~
asaraglnwnadeuashuan1iuslute 2 91w 7 Wa (0w 3-2)
4. vnmsiivlayneeniuay 1 e uasdvddeulaenisunisluiiazen
(NN7 3-4)
5. Helaynlviuisluainia
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a Y Ay ' Y
AN 3-4 N5A19ETRNIAENTLAI LAY DR

2.2.3 nszudunsAnwIn1sdaudluyndiansazatslnunai@euiasuus
nunanteldteulyanududunaziiainisdousing o

nstouliynindefiiunssuiunaeieuindowuiildannide 2.1 Taevinis

doudnltvdansavairslnunaldeuiUuasuuanituaAl 189Uy 5.00 X 102,
2.50 X 10%, 1.25 X 102, 6.25 X 10 uag 3.13 X 10° ml Tuasazarwml pH = 7 wagiiainis
fousaust 1 89 10 Su Tnednsyuaunised

1. wisuarsazarelnunai@euilosuusniunniuaududuiisivun
fasazldunluite 2.2.1

2. ihldyniiiunssuaunianionindesfuilldainiate 2.1 Tdadly
asararvasazarslnunadaUasuusniualute 1 51wy 10 dindendenududy

3. Yimafuligneantuaz 1 e wegdeddeslaenisuniduihazen

a.  Alaynlyiuidusinie
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2.3 mnagaunisiasuwlasdvasldynudsdon

lynsunszuiunisdeussasazangviinene drnnvinisduninuadnuagveslayn

fendesdiesy uazviniameasunisildsuntasd (AF) foia3esiad (Colorimeter)
(Linshang: LS171) (faanslunind 3-5) Tuszuvainad (Color scale) L*, a*, Loy b* %3
CIELAB

t171
LS4/

An# 3-5 1A39990d (Colorimeter)

3. namswnseuRabdyniladuy
= N | % A a 4 Y v = = oA o
HANTSATENRILIYNAIINIATATNNATUTY 5% NTzeeiiar 1w wuddleniing
nvdeUiIvedlUyn AN TulunIngnsn nudtlusenintamsudiinraseiniasey 9 1Weswin
N137MUHATE17ENINUARTHUATTUBIUAIINLYYNKATNTA AININT 3-6 UBNIINUULAILLD
insAnwiuiiveddiynrasnudlunsa@nin wuinn1snsIvaeuanyuEiuiIngld
Reulanmsdunafildlunisneaes linusessesanudemevosiuialiynfiaunsadanaiiule

DETALIU AILAAIIUNINA 3-7



= o aaa ' | a a
NINN 3-6 ﬂ'ﬁV]’]‘lJJ;]ﬂiEJ’ﬁ%WJNI‘UHﬂLLaSﬂiWUGﬁﬂ

= & o . YR s a
AN 3-7 WUN’J‘UEN‘],‘Ul‘IﬂﬂaQLL‘UIUﬂiWUGﬁﬂ
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4. namsfauluyndeansazarglnunaideuUasuuaniiun
4.1 wan1sAnwaneuenusInguaIn1sdauldyniieaisazanglnunaideuuasuueni

LURA

4.1.1 wan1sfeunieldteaulvainaisazaneiian pH waziaIn15daumng 9

v '
o & 4a

nansdeuluynindafiniuniswieursenisualuynlunsndnsnAnududy 5% u
5 Wil wazihnsdeumedmeasazanglnunafenlasuaeniunadnududy 5.00 X 102 M
wazansazalsdal pH ViagﬂmmmmLﬂuﬂiml,amﬁuﬂmq Faflen pH wiiu 2, 3, 4, 5, 6 wag 7
Fnsfeufivieszasian 1 83 7 Su 91namdl 3-8 1lefiansanan pH vesa1sazans wuinen
pH fianasdwaliliynidindemes audsiiina Wewuinluanngiilunsa (pH = 2-6) laan
fdfduninnitluaniaziidunans dse199zsfunaunainnisesndiaduresaisazans
Tnunadeueiuniuafiiutiuluanmensa faunsil 1 uae 2 dwsvanmefidunanauas
fne wazanmziidunsn amuddu [1] wasdlefeniinanfiiusnntunuirdveslrundadiduiu
aufvdthea Tuszerinanisudil 5-7 Yu yndn pH Aufivesldynuansnaldaiiaue Ted
Snwasdugadiimadunszarvvuiiuia onadesninniseendinduiiinniiuluuaznis
douanmyssasazaneilosnnnarfiinniull Tasfinrunnvedliyndsaced

MnOj; + 2H,0 + 3e~ » MnO, + 40H™ + 0.59V(E?) (1)

MnO; + 8H* + 5e~ -» Mn?* + 4H,0 + 1.51V(E?) (2)



5X 102 M
pH=2

5X102M
pH=3

5X 102 M
pH=4

5X 10%M
pH=5

5X 102 M
pH=6

5X 102 M
pH=7

0 -0
-0 - ©
© -0 -0
-0 -0-0-0-0 -0
-® -0 -© -0-0 -0

@
ol ¢
o/,

b 73 s
szazLangay (AU)

i 3-8 liyniideudisansararelnunaiBeanUasuuaniuninanududu

5.00 X 107 M fifn pH wagiaeine 9
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4.1.2 wan1sfeunieldteaulvvasanududunaziiainisdausng o

mamié’aﬂﬁapﬁﬁmﬁsﬁumsLsﬁauﬁ's51";smwsuﬁl%iagaiumm%m‘%ﬂmmL%’u%’u 5% U
1wl wazsinsdeumisdaisaisazarelnunadeunlasiusnuan1uduty 5.00 X 1072,
250 X 102, 1.25 X 102 6.25 X 107 ua 3.13 X 107 M #ifien pH 1dunans (pH = 7) feundy
nERILA 1 89 10 Fu wanadanmit 3-9 wWeRinnsananarududuresansazanelnunaigoy
Wesusnuuniisediu wuidledesiimnutududildyniildesidnvundudiviomes uaziile
é’faué’wmia”maﬁﬁmmLﬁi’fm%’umﬁ'ﬁu iﬁmﬂavﬁﬁwmvﬁuﬁu JuisEthana Wefiansanszezinan
Guaqmsaﬁmmq 9 meamaalsummuamﬂumu PMNANFDIWD wnmmﬂuamaawamu wag
Ahena wWonainsfeudifiuanndu uaﬂmﬂuuumm WU muaunmmiaamum 5 Sy
sl maqwumsuaqlsu:qﬂummlmmLa:ua :u@ﬂammwammﬂizmamwummaamﬂaamwa
msdondluansazateiien pH #ng 9 Lwiﬁuﬁasuaalﬁjagﬂé’famm’lmwﬂunﬂ q Anaduduuasd
FLULIANNN 9 LU

e = o ® @ @ e ®© & @ s00x10°M
1 2 3 4 5 6 7 8 9 10
Q 9 o 0 e e e ‘ g 9 0.25 X 102 M
1 2 3 4 5 6 7 8 9 10
© @ © © 00 @8 6 @ v
1 2 3 5 6 7 8 9 10

4

9 = "— v 9 (P 9 e e @ 6.25 X 10° M
q 5) 6 7 8 9 10

1 2 3

e &. - s Q @ @ Q <« 9 3.125 X 103 M

1 2 3 4

v s
svegLangan (u)

A 3-9 liyniidendipansararelnunadouUasuusniunfianududuwagiiansing
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9

5.1 wan1megavdvadldynaieliReulvvasansazagdi pH e 9

58

msanwdoudliyndoasazarslnunadouUeuasniuaiiamududu 5.00 X 107
wazdlA pH ﬁagﬂmmmwmﬂuﬂm Fafle pH Winiu 2, 3, 4, 5, 6, uaz 7 Inevinisdeuiivng
spoziIan 1 8 7 Ju uanaralumed 3-3 uaznind 3-10 nudAnsiasuuUasdvesiyyni
A1 pH WU 2 - 7 uannavesiinsudsunlasiilndifestu fiszeznainsdon 1-7 Ju de
oglutas Ussana 22 - 37 TneAnsiasuuUasesdidmnniigawiniu 36.23 fid1 pH = 7

JreEIaINsiey 7 U wazliAndeenanindu 22.11 WA pH = 6 svezain1sdeu 1 3u

A19°99 3-4 nanisidsuntasdvesliynnieldieulyaisavaienia pH #na 9

A1 pH ¥4 AE
d15avany ; . u . B . .
1y 2 319U 4 514 6 7
2 27.26 2759 2863 2674 2597 324 3404
3 24.16  29.20 2822 29.18 2931 3395 36.20
4 25.88 28.68 3141 3311 3415 3099 30.98
5 2899 28.63 29.09 2872 3254 3597 3546
6 22.11 23.64 30.05 31.81 32.47 33.81 31.01
7 22.87 30.68 30.21 32.18 34.79 34.8 36.23
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40 m o1
2 m 2%
~ 30 5
u;g B 3
g B 4
5 2 .
2 20 B s
=
S H 69
< 10
[

2 3 ) 5 6 T

A1 pH Yasd1sazany

A 3-10 AnsiasuLUasdvesluynfissesiainsdansine q Wieudual pH vesansazaalnunadey
WosUUINILUR

5.2 nan1snageudvasliynaglaeulvvasnnududunazszeziiainsdousng o

Han1snaaevdvedliynneldteulvvesnnudutuvesasazatalnunal@euiuasus -
NLUA WU 5.00 X 102 2.50 X 1072, 1.25 X 102, 6.25 X 10” way 3.13 X 10> M Adla1 pH
Wunana (pH = 7) Anain1sden 1 - 10 Ju wanswalunis1ed 3.4 wagn1ni 3.11 wuan

fA1nsiasunlasd (AE) danunTuiioAnuiuduredansazanglnwnadeuil o5 huaniunil

ATy Tngnsivdsuwdasdiirmnniiaaiaududy 5.00 X 107 lngansiuasunlasie

Ty 22 - 45 FawanslmiiulnAuuduresaIsazatelnLnalde U oS uuInUAdINas o
) a av o A a = Yy v A | \ a ] A

sgaumMaUsuwlasdliyniiasnnau lnganududungedamasensivisudumdemeuas

¥ '

Adrm1anunTuuenannduwalanisilasuwtadd (AF) Felluurluulngadgliuadusile
srezIaIn1sdeuiliindy Jaandliiiiuinszeziainsdondimanoszaumuduesdlayn
Tneszuznainsdoufindudaronsilasudugdinmanuiniu



A19199 3-5 waniswsuudasdvesliynnnelieulrvasvesrnududusing 9

60

AULNTY (M)

ANty AE
VB9
1905878 15y 29w 39w 49w 59U 6Ty Tu 89u 99w 104w
(M)
500 X 102 22.87 30.68 3021 3218 3479 348 3623 44.68 4524 44.05
250 X 102 2289 2355 30.8 3034 29.43% 3282 3644 3846 3755 44.14
125 X 10° 1991 24.48 242 242 2475 27.14 3181 3266 3527 37.95
625X 10> 1589 2382 27.72 2818 3335 2861 29.69 32.68 3226 3582
313 X 102 1213 2139 2293 2269 2809 29.63 2522 2935 29.16 30.29
-0-17u
50 v
2 U
o 40 -0-3 U
4 g
o -©-4
g %0
z -0-5 U
=
E 20 -4 .ﬁ6 '31‘1‘!
- 10 -0-7
-0-8 U
0
Q,’b 6'5 Q,q, Q,'L 0,’1, '°‘9 U
N N Al A xS .
3" bgj>+ a5t o st -0-10 %u

AWd 3-11 Answasuudasdisyegiainsdausing 4 vedliyniieuiumnududuresasasaly

TN NET U BT WUaN LR
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6. HANFAATIEBIAUIENBUYLLINNTUNTTaNRIa TAzae InuwnadUUTIIINLUN
faenslduasdunse (Fourier Transform Infrared Spectroscopy : FTIR)

Han1INAaaUMIsLasduIavadllyniunsTaumeansazatslnuna Lo wae -
MR wansfasuil 3-12 Tasadnasudilaasunansiisumis 651, 701, 857 cm™ Fsaenndos
waezslnlud Fdlaeihluudilianihinddauamasasuananavosozslnlug [2-3] soan
WuELafiiAnannsdunsluvesesusiunlenau (COs2) vaslnun Vs Uﬁﬂgﬁ@‘ht,mm
651 waz 701 cm™ uaglviun V, Adiumia 857 cm™ [4-5] deuwuinfidumis 1365 cm'
Faszufe MnO, fluansindsiuseuningy -OH VLALAII9I9 Mn-OH luansusgnauiill MnO2
[6] sioamuLaUAIRANALLTIIN 1200 cm! Gedenndaafunisduvasiusy C-O uananty
uEamusuvsuesasdusznouiiiieade iy KMnO, MfuvsUszann 1744 uay 1404 cm’®
Tneiflemnududuresasasaelnunadonosussnundiniy aruduvessenfinvasoss
Inlusazanas luvasfivonfinduqazinnududniu feorainainanuduresaisazais
Tnuvadeuesuusniuniigedu lnsfinguaifvenda Alau uazdmes Anuluarsuseney
Bun3dang 1 ldannsafintuuuiiuiivedlanlfideanuduvesansarasTnunadomos-
uen s fuarlurszeznainsvhu azendain

500% 10°M

L 1220

1365 :
TR . 125 % 10° M ,-/\[/H

OIS 4V

625x10°M

25x10°M

FCP

% Absorbance

4 1 4 1 4 1 4 I M I M I M
2000 1800 1600 1400 1200 1000 800 600
Wavenumber (cm™)

AN 3-12 Anwauzves FTIR awnasuvesluynilliniunisden (FCP) wagluynidousipansazany
INUVAF LU SN MUATIANULTUTURNY 9
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7. HAMINAFDUAMUNUNIUGANISLTNG
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M13199 3-6 nan1siUAsuwUadndmegeununumusien1sidaguadliynaeliteulvansazarefifien pH
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2 - - 15.99 5.11 3.57 16.9 8.61
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6.25 X 10 - = - - 1414 635 1039 6.37 10.73 17.86
313X 10° - : - — ! - 712 799 137 13.02

8. N3nIIFRUANEMUzNURIvalIyNuddaudendagansIel

a

66

AnenganwziiuiavedliynranIsdeusisasazatalnuna el osuuanun a1y

WNTU 5.00 X 107 ml 91dA1 pH = 7 Taevinn1saienIniniadass 100X LanfanIng 3-15

nuITuuliynuaniaumkuUlUynanessued tneliygnideunssesiian 1-2 Ju

Y] & a das o R q' A o A £ A
LEAAIANHUS NUNINUFFULFANDN VYUY (AW 3-15 (N-T)) LagllDTeeZlIaINISURULNLYUN

3-4 Ju ndunuanulladaueuuiuia lnenugaduiaaian o vuiuiavesluyniienadsiia

nanuldanysalvesiuinliynioudeu 1wy vay seediu Naunsanulauuiiuiiveslayn

NTITUNIA Fedaransenusiemsaaduddenluusnudy 9 wenniduudidmuiunniiigeuy

LAZLYYN F99719LAAINNNITNANADNVDILLAFUIEIY



67
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1) Sandro Botticelli - The Birth of
Venus (1486)

Insnsydandeuniivedeslurien

v

HuAauinen nildluranuiilaauau

= n 2 = o n
ngaveanAe "MsiinveiEd’ (The
Birth of Venus) \unildludaydnwalues
AauzganunAauIneuaziidvswase

Aalugudnluagiaun

D

2) Noel-Nicolas Coypel - Birth of
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5) William-Adolphe Bouguereau -
The Birth of Venus (1879)
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9) Odilon Redon. The Birth of Venus.
(1912)
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1. A1SIATIZARAURAUL AW The Birth of Venus

NaIUR 1. Sandro Botticelli - The Birth of Venus (1486)
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nagUfi 2. Noel-Nicolas Coypel - Birth of Venus (1734)
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Nas‘nuﬁ 3. Eduard Steinbriick - The Birth of Venus (1846)
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Naadud 4. Alexandre Cabanel - The Birth of Venus (1863)
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NagT 5. William-Adolphe Bouguereau - The Birth of Venus (1879)
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WadIU 6. Jean-Leon Gerome -The Birth of Venus (1890)
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WNa91U 7. Gustave Moreau - The Birth of Venus (1890)
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nagufi 8. Paul Gauguin - The Birth of Venus (1896)
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Nad91U 9. Odilon Redon. The Birth of Venus. (1912)
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Na97U 10) Pablo Picasso - The Birth of Venus (1932)
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'
= [

3. 013ualuarusIEINIA © uilasieensuainiandadl

(%
a v =

- 915UAIVAINUATY: UTTEINTATDININTNIANUENTULAZAIUAWATEN UIIASY
anunsaduialafnnuduaunianuliwiueuluwiyusng 9 vestinuyye

A 9 ] Y aa Y v -
- anudsuwdasazauduau: nslegvedluminiiiinguuaznisldiduiiaquinie
anunsansziuaNiAndauniednduneaiuauiluaie

4 AusssuwarUseInAans

- panuildudunilewedlndniseninsldiesnas A UAMTIUINS IS URETALIY
agvouninsiuasunlasiufalsd9Anissen 20

aa v

- N15AAINYBY Picasso Nnauamiitassnunluglivuiviuadouaslivileulas
agvoulinnaurauvesiausTsusuAnwazailvd nieaudunsdrsraanuauluguuuun
LLANFN
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NSATIEINN The Birth of Venus uansliiiudisnnudenlosludyanwaliaguun

MInsaseassAdaUzis 10 Ju lngauiseaguiduansnalanal

AT 4-2 WaNITIATIZRNN The Birth of Venus 7ideulasdgyanualiaziuinianisasnsassffals

4 2 s o ; asunluas TUsITUUGE
YoAalu anwanuIng 29aUIzNaUNISAaUY e P
U3T8INA UszanAans
1. Sandro - e dydnualves - ausaliauning S NIGER - BVSNALALTD
Botticelli ANUSNULAAINIY - Fameihiuna I VRN
- MRELAd: NSiAnll £ A DT s 1 - dyyiau
, oy P waeulmYiy  15IUNTIU
= WWL Zephyrus & Aura: I s S
N5\ eulYIsTTUYIR i
2. Noel- - e Auasduae - aunalunisdnnsg - UTTEINA - fiavs
Nicolas AAAR i R VDIANUFY Baroque
Coypel - MoeLad: Nl WU 7 L - aulalumm
; P .1, Ny - y
- YRAITIA ANUIEVE - wdulAsaiiendy uenBiaAT
a1aa WUNTELN
3. Eduard - WiE: AuuLAE - aunalianung - USEINA - Aay
Steinbruck AININ AdButuaasann LYN13LREAN Neoclassicism
- AEITIA; AVINUTEVD 9y Haed & Romanticism
B -Auasy - engadluaiy
NUYDUNNGAN
4. - niTdE: AN -vanmsdenauuull - ussenals - Aauyluge
Alexandre UsgNd GHEREE WHUFN ARNEEAN
Cabanel - y)eassa; awdl - @hadeniuasy - M3wady - ywadfeiv
FiwIn R adenTeety AABIAINLIY m:mm‘i,mﬂaa
5ITUYR L
5. William- - wifida: dydnvalves - asAUTENOUNAN - USEINA - gARANEAN
Adolphe GRRFRHY Wiy GNIGH ey
Bouguereau _y qqi; n1siaduaaes - wnavadnla
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4~ a v o ‘ 215ualAz IUUFITULAE
JaAaUu anwaliusng 29AUIZNaUNISAaUs — P
U338INIA U3z InAEnS
- dulAsigauyy -AnusEN - wansdiennny
T uuazauu
VAN
6. Jean- - Wi dydnval - N3 NAIAEATH - UIBINIA - AVIIUAIY
Leon ANUDETE waula GRIGH Wueupzan
Gerome - )REIIIA: NIAAY - Alnuduasiny - audla A
2099 aau NS - lyufady
o . doulin winilonanadn
KONGH
7. Gustave - WITE: AINUTEVD - N3ININATAIIY - USEINA - AaUzasiudiu
Moreau ndue: natufiouay  OALES szruawu.ax TuliauenAgy
QRERYIGI - Inudoudunaziiu " uufnlus o
R CANCRGERNAE —ymi:umm:u
Vi
8. Paul - e mnnsnuas - MIIliauLng - UTIHINTA - mspdaulin
Gauguin nsiAntng WHAS9ANAUAD g3lngy mefaugluga
- ANWUINSB: - 4 dnduanla - p15uallBa Post-
YA N a e, Impressionism
AUAnNuUalveIsITUIA uina Usvg o
- dzvioudny
UALEITUYRA
9. Odilon - Wida: AnuuIgns - M3 - 975ualAY - Aavzuud
Redon WRenven: msielwy  ANNNS Reu UINFITY
- nudnamatie - UFTYINIA - AsAn Ll
a519puNLIA Fukasiuass  veemuAnd
- LAUDDUTIBETIINTT anes
wasuln
10. Pablo - WiATE: ANLLaE - p9AUsznaulin - 915U - dlnansnai
Picasso AN iy “AINNAY Nualy
- Waenuey: dydnwal - Adudianla - A - ALANFN
YINILAR LY - Buitunnsnegag waguwdag INITIUATIU

asegudau
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a1sualuay IRIUTTIULAE

Faralu Hyanealnusing 29AUsENaUNISRaYY — )
Us8NA UseanAang
LaYAIY warAauziuu
duau AaLAL

31NNTIATILRNIN The Birth of Venus 713 10 waa 1y wudwdiazdanuwansneiuly
wiedle dlad wazyuueavesalu uwindiusunusudrdymaalszns Jeanunsoasulasi:

o 3

1. dydnwalusng:

nnmaruiiniddadudydnvalngn Feflaninuan arush waznisiiabag usns
uanseanuandeiulunugpadeuazalndves@aliy U190 MTUAUNULUUAITAGN YA
LARIANRUULIHUILAN MToUILARUULINGTTY UNnmEldydnualiasudy 9 wu wWaen

s 1
a a

vy (Fyanwaln1sniie, Anueauauysal) YaaIssa (ANUUTIVS, N1siduany) au vz §
AUNYIVDINUAULYBBAZHIUIUNGN-LTHU

2. papUsEnauneRals:

- N39A219 (Composition): Ineviluaznaniitaiugaaudnans vseqamu uinis
9921999AUTENOUDU 9 T9U 9 AANURAINNATY AILALUUANLIAT TauNIng audaLuy
WSS Nguane uiidanunaundulusuuvedy

=] v A ! U t% s g.JI e 1
- @ (Colon): Adudimuunnsnaiunugeade wazalng Asuadnianawuuyuula
uiedduanla Indu nsldddieadnaussennia o1sual warAINIaAnNwANEINiY LY
ANUEU ANULTUUUAN AUTOULTI UTBANUENGY

- 1@u (Line): vdulAe dnldiieasaninuesutes Aulnadu wasAINUaI891uY99
JUN53 Turauziidunse enaldiiieadanuudannss vseanuaudn Unaldldduwnnsnslagld
PUAUNTILALLEULAINAANY F519AINUTALLE

- uauaztan (Light and Shadow): mslauasuaztan danuuanateiuluaualegd
UNAWLULEILAZL9819TALU Liad19lR LazANENDTI UNAWITUASLAZIILUUEDU 9
W30 lltuLeY dMUSUATNUILETI

- WUNI9 (Negative Space): nslnuINg daudrAy Tun1sas1eusseinie way
AN3AN v mildiunineegiann weadeanuidnninlug uazanutevasu veamld
Wunatey Lileaseausdniuedn IeAuIuNeY
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3. 91TUALAZUTIUINAL:

Aaulng #oflemNaIu AN LagANULTLNURAN LARTAINLANATTY U19AIN
HUANAY AMULRENRABY UNATMLEUANENGU ANEIU Y3RANTUNY Nnveslnaldde
DIANNTUIBUAZAUTALEN

4. TIUSTIULATUTLIRFAERS:

VNN dgnaufeianusssy uazUseiamans lugeadenasne lnedlusaduaalaainmm
Unsadunin-ladu uinsiaiy wagnisiaue wandedull auwnfe wazdled vesfallu
W gaulAauIven dleeaadn Lsuuudn Bumsatullad uagAadasl

M990 4-3  WaagUNITIATIERAIMN The Birth of Venus Mdeulesdydnuel, asrusenaudal, o1suniuae
UTIEIMA Uag inusTsuuazyse IRmans

Usziau agu

wiitadudydnuwaindnfiuansdernunusazanusn lunnuanu Tnednd

o W ¢ Y A & o W 3 a ! A A oo o a

deyanualin nslddenvesludydnvalveansiaiviuaznisiufiudn uenainiddl

Usng) N15971499 T TTUYIRUALAHUTAVITHINDIAUTENOUBY 9 LU YAEITIALAE
AadlTin

naulinsdnenivanrangiieaisnnuaLaLarAUnANNaY W N5y

asAUIENaU e 4 o Sl Y oo
Aol dwngau nawndeulmvesduiitislin meiltinn uasnsaiifse
yanaTe wawazl wiasnuinsidulianudAgveaniitialuguuuuiuanseiuly

vssemAlunnuanuai o1 saiiuaneaiu Wy ArmE @eam wagng
a1sunluaz wunsfilulnaniiiu sufsorsuaifidudounasiune wisiasdimanidndea
UTTYINTA adunasaudnaududuendnvaluewnil lnensuanseenvewiazas

waznslddianely
o KaTLNTuBuSuRBYSwaLAzuLARRIMTILNSIIAARN TN Taz YU
quﬁﬁu danuluusiazgars dudgaisolavesdauialuisu fuvaidadusnale
W luewfauzauuilleranadn Melsusufin uarBumsaduia nuesn
UszaaAnans

ANvInguaz AR luUTuUnYB AN iITa
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a3Ulne5IUUaY Na91uTe 10 Juandaduiiuanseiuliainuddydumiitasdng

>

aaa IS o

Fotau lngnislddyanvalsiuiundefisnuanysaluuy Auiadngan wazadnus
29AUTENBUNIAAUENTLBNE N WA 19UTTENNANUINAILA UBNINLLAALNAINUTIALYIDUD
YausssunazUseTamansnudsuniadluniuniaal damaly n1saenufrainatedun

auladmsuguy.

2. NM9ATILAYBNLBINAUNIN The Birth of Venus Auluyndaudnes
Tasgvuazdunseianuteulusseniluyndeudnasiunin The Birth of Venus
1. lugnfiuwufanin The Birth of Venus

lyn faumneddydnuaiiidndaieatuanuny amnuudand wezauddingn
FamsatunuaAavanluamm The Birth of Venus Mt iausmiitadaduiunuvesnnunuuay
mnuin ligndeydnesmneiansifindiuazaaialyiiuasiziduvesdion tdudeitunis
AnTureanititfafifntuannea neluudenvies 6'??&Lﬁ“flumiﬁﬁLauamwmmé’m%qwéﬁlﬁ@
1n533uR lyndeudnesannsadoiinsonsefuanuanuuasiansianuidininveand
Isfegretaau Tnemsuansooniseuanysaluvuiilimiioulasvesiia

2. lynfAunwiRnnisinnunds@alslunin The Birth of Venus

MsAmNuEaRaUzuean W The Birth of Venus fidnuazdidonloafuasmuniouen
uazanuemnely liyndendvesannsaveslsindudydnuvalvesguaiionsgnuiuasuay
idsuaisle pumfiuvesruiiseazideadiisiuly deavvioulsifufsnisianulunmi
vanvane lunfignéfendnesdsdindueisvesrnuiiaiiidenlesfunsusngivesiidaly
FIULNTALUIAILIN 03AUTENaUNAaUZAN 9 Tunw 1wy & 133219 waznsldiduaiull
s omnefiagaduadismnumneuarauidniideanslifondoastuaualsd 2374
"anuFenesiiaiisdunndenuen’ turilFldyniinnumnediiedesiunsifiuia
AauAuAzALANYsalLuUluNSAAILTIRa UL

3. TynAumnfnwngIne uasAIILY

Tuguimgingt lynenadudadnuaifivanefnnuuians arwgeds wagnsussgi
amgwssiivendsmnalusuuuuiianyseiuuy anuesmesiiialunuausinelfifuie
mstaflefussniansduasmmd lasvsmauaznzafiseiintusansdenudiiugues
sssuAtuanaAnalumadnigyu lyndoudnesisiefudydnunifivsuanienisussqi
anuawdilianysallulansssuvd lasamzdlossuiedn "arwnadudsdisioganely’ uay
"anudalauuaraungnIarldsunsaisassddulaommdn dandridunisdassdou
aruAnnazadeijinglisudlannumnefiantwosisltunuasamad



99

nanledn Msleseiauenlesseningluyndendnesiunin The Birth of Venus
Aulifdsdyanual Yrgasuaianudlaluauaivesnueny vdumuneguenuazniely
LAz UIUBN UMW UIREYIAIINN MUIEINYT NMTWARIANNANAS19ETIAUTURUY
votliyndandnedwhlisaansahiinnununeningavesrnunuias dnsnaveunminly
Furufavrilliegradnauuwasdyingn.

nnseenkuUATosEAUlYLNdNaInLsItuA1alaaInam The Birth of Venus

1. GameAay

nseenuuULAIesUsEauldlyndnesmsagiieuiisesdusznouns@ads iusinglu
A The Birth of Venus daifumnuauuazanungus layndneadudydnuaivesniuiien
wazaufuda anunuveuniitfadignadistuninsssusmduusstunialaliifanis
onuuuTseuuLaziiienii msldlnudiieuguuazanilaszdieliaiosseiuiamiuisgalouay
avvioutanuAmnfalzlugaseiuayesd

2. AN588NLUY

lumseanuuuiATeslseivansaldsliuunasdydnealannnim The Birth of Venus
RIANGATE

- MsldsUTeaeaau: wistuaalaannumeianazanyaznsiinve wniviva
Hesnuwuuainsaaivatnateleudeuliyndvesneduaenviliidntanisiadeulng aisl
ANNYNwIaLazlradu st meianlouaeiva

'
v a

- NM3IANNesEAU: lyndnesenagnininveglusyauiiunnsaiu ieadalfiuas

[y

Wauidnfansmasafeuniarnisidenlesiuseninaniddanusssueia

v Y A v Y AN A a a
- MIANUAIILAYUNDY 9 N15LENY IS SyNaFuLaiNAMUNINTILaULAY
WuasUsENaUNIsanwUUlAaE 198967

3. M3InRIRUTENOU
N139n9AUsENoUluATRIUTEAUMITEALANAARAL NANNEY LYU:

- N39PRIAUTENOULUUANNINT: @319AUTANaIURAAIINALT IaglaTasU sy
a1agnesniuulvilidnuuivilouiuniasdne ieliinauauna wileun13iniesdusznay
Tunme

- mslddulae nsldduldnduesduszneundnludlend wielmdrfuanuuuia
wardudesveuniiva YielatuauiansouniulazlaufauiagieutinusnLazAIy
A897Y

- msasagauau: lyndnesmsidugasuluaiesuszau Tnglifluasasiounaie
Aaganuaulavesifiannld iwseslszavasseainiseenuuuiviniilayniulugasiuanenn
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nanasuliin uumanisesnuuuiedesUseiulynavesiilddunsaduaalaainam
The Birth of Venus A15aznaunaIuiiinIsiatziazamuanideglunmdudiluluygn
sAUsznouveINseanuu lidesidunisldlnug msdaneguuvunasnisaieassaiiGouns
miazﬁauﬁqm’mLﬂuLmﬁLmewmmLLazQUWM%’ﬂIuﬁqﬂ%umu ansasdunsildodng
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uni 5

ﬂl - 1
n1seanuuuLAIasUsEAUlYYn

1. M3anuuuAIaslsEauNaIy "luyndnas” waz "The Birth of Venus"

WUARAAYAN: “NISLARYRIANNNNIINGTINVIRGAUANFENT”

lnewoulesdydnualves luyndnes AuwulAaluniw The Birth of Venus #ei1iaus
WLAAUNUAAAIN LS Foflansiin ANNUTENS Lazaunuwmilon1anal

1.1 usetunala (Inspiration Source)

HAN1TIATIENAIN The Birth of Venus wanuniidadueguuiufenviesnatansia

(% L3

Y] ] o A = ¢ Ada o Y]
3y ﬂﬂﬁlﬁ:}llﬂumﬂ@ﬂﬂﬂjqﬂamuﬁmLLUU AMUUVINYIT LLAEAINUIN

ldyndandnes: sssumfas1edalidiinieluldenves dofianiuauiinainnis
Wiguwlasnglu (mlleunsdeudnesfensenseiunnan)

1.2 MSAAMULTILUIAR (Conceptual Translation)

LUINNITRBNRUULATBIUTEAUY LUUNITFOAITAMUFURUTTENTIIAMUNUNIT
sysummvatluyn Auanundludannunsaiivedita diunsfinnuddydnvaliasfaUs sy
iy InglguuiAnrandn LuIAnANlUNNSERNLUUAD “Divine Emergence” MSiAnTUUDIAIY
NUINNLLALALEINDIVDUNAINE FUTUNINAUHNETUTENINIAIUABUBNLAE ALY

44' o Ay vee A = a o A o £ oA
nelu wnIesUsauiiladaddiiissuiinnnuennului@egunse widadanunanedndeinigoules
FENINTTIUYIR Aavy LazInigyqiod

nseoniuvIzthudumelfssoudesiléfunsaiunalaninadungia un uagiudh
vouniilunman efefennndeulmuazndauisdin duldund dasvioufsmnuseulsy
aramdilyn uwazauduanitaduendnuaivedifa nsdasesduszneuvendowseduas
TimdnamaunasieliiAnnnuaugatazasn Tuvngiinsdagagudnarsazidiuly “laynd
mas” Huiilavesnuoonuu Tnsenaeglusumisnarsoumu 3 vidodundnuasing o

dote “wnuusiirnuay” Mdunsaudnansmmenmeninuwasidadnyanual
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A1519 5-1 N15AAYU The Birth of Venus @awinanwaznisiituldluniseanwuuy

) N15AAY nsinluldlunseanuuu
v v e e AUSN AN A sy v .
wanwalveida | . IHdulfssautosuaznisinesAuseneuauuing
U3ans
wWaenves n1sundes nsiiin l5unsaves/lassasdougulayn
y y nsimaeuln ALl . . s v W 4
Wglauazedy afaduanendal lassasaaieniiu
I
L ANHIY VAT A . -
Tyndves N ldyndondnes vanvangvun
UIgvd
NN ANUANAFNSUAZ A lgldyndeudnearlansInunessou/ Moy

1.3 mnﬁan’a’a@ (Material Selection)

madeniaquasinaila Tdldyndveadusduszneundniowiufernumgnsogisasy
wazlvinruiddnvesudnians anewesluyniIeuldfunauianiddadiudwsemeeenin
1nngia n1slilansdnossounienessamtaeduliliynififvesninuouguundy daunis
AnuAEemsTSoduudaEY Fihdou wu Tndu Tnwa Wisevauniu teadreussennea
Yoz el mAnT uULTunY TedufunnuguanlFfunisenuuy

M990 5-2 $18715TA0lUNNTERNLUULATEIUTERY

S80S suaziden
dnvian ldyndondmnes (Golden Pearl)
GIIGEH langnasdn 18K, neswun (Rose Gold)

AR REY s, arANsY, yualtaw, ualns, lnwa
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1.4 n399nKUU3UNTe (Form & Composition)

N1990NLUULATBIUSEAUTNNANULIITUAALRIN “The Birth of Venus” Wniumnueny
v04 “lugndnes” Wanuddgyegedeivesdlsenauvessunssasnsdnidiannsaaienen
D15UAIYDIANUULUUNALAESITUTIRIUsaUlsulseganaundy Tnelidnwaysall

314 iduanelds (Curvilinear Lines) Fulunwimadausasioudsninundilniuas
goutay wWulanvallasunssduaalanngueiunesianloususisweiva wasiduindslmyi
TiasesszAudmnuidnindeulmuasidin luudafie widiuluimeanuesumiuuazadinay

1514 nsdarauuvanuias (Symmetrical Balance) Wuuwaniaddglunisalids
anunauuRaaaniidulendnual deazvieufsnuanysaluvunazarwaslugaunive i
il mseenuuvludnuazanumstieliiaiessyfulimuaunanisaen gadiuaztindum
iy nsdnsesdUsznauierlslimdneintu viensldsunseiiduiusiuagnaas

slY uuaAniFeansiAdaulm (Movement) gnianldinusunsaiifimudeidosuas
Wil iilededsdimzvasndunsiailovioumiilutisiawiinsieoriin mslvavedu
waznsdinldsvaslanyluniosUszduisgnesnuuulindionseuahilind eusiegmasaiia
aspnudnseulouuasdusssuwd

N138573 9AAugnaa (Focal Point) lWuiilavesnisesnuuu Tnaiden “ldyndnes”
Hugaiagraneamdnvesiunu lyndnedifissasfiouismungvauasauaniedydnval
voen1siAalnl mndedefndiuiiuasenfinduaranuaumienianat yaaudnatsiion
UsnglusunbsiiddyveaaiecUssiu 1wy Ui dmunansvedd vielanarsvosing
y Beheithiligaaldsandsmnuainauuasndasisnuasluuumiida

1.5 wuen514a (Color Harmony)

nsientddlunueeniuunissUseauldlunisieatsersual AuMNNY warUTIEINTA
< = Y o o a2 g s v ° dl' v
Y81309317 lawiin1sly dveuazdaty daluddnanlunisimualnuveanioslsziu dnes
Wiguiailoudyanualvoandaisuaseniing augalsal wazAnudnadnsveuniigiinein
netalily Tuvaendesulvinuidnaugu sauley wasuSans Weolunaunaudiuuseng
UNANDY WHIYALTOUANIIANUMLENIAIA AL ANUNINT UL UL

uenanil fimsliaihtudounardilvimeiaend dainihdeulsstuamuomeia
Suasuuadlaavareluindudeiva AuaulsaudBnvesnuasy Benifu uazauauga
yosual wennifsetuiduaunmimvesldyndnedilanaudstu s1fuuasending
eadftagiioufini dau dvnydeu gnidenuiilorienennmsouv azyuazly uazAIL
Eheuluwuuindevediia dvundioiuiulifvesensunisnuasanulauuin shlituau
AoIUseRUinuiAntuunauasidindnani

wumamsldadianuniidmdnnisues Analogous Color Scheme dadumsidonldad
oglndlAgariuuunsded iloaumnunaundulazanudeliesueesual dnes Al vuyeou
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wardeouihdsasnsanaudimeiuegazilienarly wllsuussemealuninig nslddly
é’ﬂwmzﬁﬁﬂﬁLﬂ%wﬁzﬁUMLﬁaqaaaammaﬂwﬁiaﬁau MNGEUNTAANINDANGIUNIAIEA Y
Augeuleu warANInumdonanaliedsauyaiunuuluiuures “wituisnusnuas
AN

ANALOGOUS
COLOR SCHEME

AN 5-1 LUINNSIEENNSUFDENTB1SUA! ANUMINY LATUITEINIAYBNSB951? AN The Birth of
Venus

1.6 walAN5a519653A (Craft & Technique)

wInNIsUszandmatialunisaiieassAramnuaIaslsaull Lunsaeensualiiy
Tan Uiy wars1eazlReadansedenaundusEnINANAaadnwarale lnedimadadn
WnasaassAneil

- walianstugUlanglilidulfmdindreniu Jadumlaresnisesniuugail 919
v oA v o X = I = - % Y g v A
Aiseudrldnszuiunmsdn Jusy wasialanveglsedln Weasaduaendoutes aulva
AAEIIMETRIAaUNEANIALAGaUlmMTaUMITE NMImuANANTUIkazINnvaLdulany
sosihetnauga Welildanundnuilagliduanuuduswasdasiadnanionssau

- wailansilsdyudiseuliynludnuugloudu (Embracing Setting) daidumaiai
ponuuusietuituliyndvedlidugaquinarsestuau mstledyudludnvaedlifiosis
Undadliyn usdairemnuidnmiieunsiafilovdouuazuniindnwinil nsdanedyudsou
liyndsfifomzunzanuseifiosnsanen aleunmsmelaveseduthilloufuaruanusuuians
Tiangly
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1%
o

- wiada nstnialavglvduasseduuuia [ieasiouuTIEINIAYEILAIENUEI VLRI
PNLLA WARANAI9INNNTIALIBUUNTEINIM nszaldnsTawuuenfy (Satin Finish) %58
AsUARUUALLAEAMeLUTIL Walilansasviouwadludnuyaznszany llwinndnauiuly

wilinuidnaugumaraziy imlleulsenieuanguiaasidosinui

- wAlAmsasdde Enamel Sagminanldifioadnsdfivesdiideutundreninin mada
feiuaudnuazarwseulsuliitunany lnsawedleldiandin @erouih vievumdon
Fadonloafulnudlunimng msasduuuTusasildAnennnduasasfouainaneludy
ey wdleuntiauuadlungia

2. \na9in1seaanuuy (Design Criteria)

N1508NUUULATEIUTEAUNNATULUIANIINAINITA The Birth of Venus winfiu
“laynd@ves” Hinaein1soentuy (Design Criteria) LBINAIIUAINITOAIENOATIFUNTENIN
Mefaly anuminelsdydnual wazanusiuadelaetauysel fal

1. Aesthetic Quality — AUULAZAIUNANNAY

WM SN UUIIAUE A AUNTAT 9NN TENINAIILEDUNIIULAL AN
aina Tnglilnudoou 19u ves ATy vuy uazmesaeed tiiedievenmueuguLaz AL
aziflonazly Wduaeldsdoudosneauuumnanidusunazadunzialunninaes Botticell
drunsinesdvsznouuiuaunaluuaaiadn (Symmetrical Balance) WieliAnanunaunau
WAYAINAIUN AN

a Y ¢

2. Symbolic Meaning — AMURUIYLYY “ayan‘uzu

NAUDDNLUURDIENTOAENIDUATEA1AVOUNITE LalA AL Aush

v Aa a

wazAuAnAdns lyndvesgnldiludydnvalvesnda@inuasnisiinluid diuaduunas

a

WaenneslusinusznauveuasosUseAuaaianssuy Ao Ul unuvouiiuas AU ansved

a

Iy
3. Material Integrity — AMUWNNZHUVDIVES

Janfidenlddesanunsadefannuvgnuazanufusssumalanioudu Tans
neswaziuvrnignidenduiaguan eduniulsenevesliyndnedlmiinanasidingan
yauzligrfudionananianlusanas 19y enamel viowassddou Iloladuifvesuasuas
dlunanu

4. Craftsmanship — AuazLBEaLazINATANISHER

'
=) 1 =

w3eUsavlununAniidesonfellornsniinnuazidengs n1sdusulangsos

4

a1unsaadadulaamailmldegiuaiug) n1sdaRifesnIuaukanliinAuYLLIamileny
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wasenudn wagnsiednudidesazidensniunulseiuinssuvunadn welikasudeiinu
UszilnuazAnmvnafausatauwviass

5. Innovation — A4S INENY

wiusstfuanalaszananfiasyaisoiueesd udnisiaudesoguuiiugiunes
ANUTINAY NMIoenwuUIIRIsuNIsUssEndLIAnAanadniiidfusatondagiu wu msld
Tassadreiilusann nisaaveussanBonlidouiu viensnarumadaadel wu nisfiu
03 (3D Printing) AUt MBIMUUALAY Wiieadsauanlrsguyes

6. Wear ability — arnuazaanlunisaquld

v Y

wsnwssaudasaunsaanldliasdudinusedniu lnefumtniauna lasas

IS v v W

Lddudeuiuly uasiiyadudatuinyuula ielvgaiuldidnaviouddinsniunnsuas
ad19ulinsudou

7. Emotional Response — ﬂ']'iﬁ%’Nﬂ'J’miﬁﬂ

U

NAUAITAS19UsTAUN AN suallnusaduld Tlviiesninuaunieaenn

0
Y ¢ Ql'

wadeeinlisands “ndsurisarunn” Aldadudydnvalvetniuuiesulouwansangs
AMUAIUTINAIUAINEN ANULIULA LAz NAIUDISTTUYIRDL1SANTS

A1519 5-3 Lnausin1seenuuy (Design Criteria)

LN Lnaua 18821980

Aesthetic Quality — AvuMULAzANUNANNGY  Inuddourinu wWulAseutey aunaluuARaan

Symbolic Meaning  AuMiNeLIddyanyal WERIAINLNTN AN LagANNANAANS
Material Integrity AU AUVDIIAR T Tanifianunnuuazdofiasssuynfvesiva
. ANUazBLALasiNALiANg o - - e
Craftsmanship - NUUTEAR TN15AIVANRILALIENIIDE UL
Naw !
Innovation PR HGH] seveansidunalanfalzaanadnluguuuuln
Wear ability AnuazaIntunisauld Wwtinauna lassaislidudouruiuly
Emotional . o Hanuldsanadnnuuasienleaiu “wiarisniy
nnsaf1anusdn

Response Mgk
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3. wuusaasasdszaulayn

AI38vIN150NLUUIIUATRUTEAUINAIULTITUAa19391n “The Birth of Venus”
Wriuaueuwed “lyndnes” neldvenau Divine Emergence 91u3U 3 40 Lagusiagyn
Usenaumewnseusziu 2 Ju fe 1y wazidundaiauisaldlusnwduild wieudunis
a v a . . . <@ ! [y a ¢ o a <
AATIZlALD1989970 Design Criteria 7 UsziAiu aufunsiasiginannisnisfals 3 Uszihu
Fellseazdennall

T | . § |
WUUSI99 1 WUUsIeN 2 HUUINY 3

AN 5-2  LUUIIATDIUSEAULSITUAALaN “The Birth of Venus” 314734 3 WUUIN4



LUV 1

Dgw{ Pearls
White Sapphire
Yellow Gold
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ASAATIZHUUUIIT 1 A28 Design Criteria
1. Aesthetic Quality

NussnuUUTUEInawusslaswEdiignsdann “Wasnves” Falududnvalddy
YaensAdamiiTe naunauiuduaeildmaindrendunsia n1sineiusznavLuy
aunasilinanugaiinuwazidomeesulou Inudnewassenieyndatunesdiesuli
AnufAnauguuAnsmgs enenmuanludsaUsinaunaiusening msmsme (Luxury)
way ANuazilenayluvessssuvi (Organic Grace)

2. Symbolic Meaning

[
) [

nasudilEaue “naawrtsnisiiilanazanunusuduisuns” diussAusznoudfay
anudszns:

a o v

1) sUnsuUfenviey (Shell Form) dofsduniiinvouniilvanagniuaAuAsodn
5ITNUIA

(%
o

2) loyndurnianes (Golden-Brown Pearls) WiUAIINQANENYIAILASNEIUIAY 1

3
s

LAZLAIDNRE

3) e uazneningunsinau (Bubble-like Forms) 7iSesdauiulutu wansdenis
wulauaznsidoulnivestiin

3. Material Integrity

v 1%
v a

al =} 25 =
fnsudenldian turasuilel

1) lavzdnasougu (Yellow Gold) gniwnlfidulassasieven iedetisnnumgnsuas
A AIGE

(% '
a o

2) lyndurnnanas (Dyed Pearl) liduravassssuvfnarAuasull

3) n1silednlydan (Pave) menasgv1d (White Sapphire) lugunssiaaneiuianvoy
wazAaUNZIaNda vinlula11uLI9717

4. Craftsmanship

BIAUsTNIUYRINAN UAETIBUANAz B luTumaTineg1ataay Awusnstugulansy
= v & v d' ¢ v o I ' Y oa o - A a
fseglamarndoniunsia laudensinseedaynvuindig o Wiindamsnnaunfudy
555077 wallansilsdyudiardarlavglmiauasseduynwanaddanudiungaaiosnwm
AU ANB AL AIUANAAYBIRY

5. Innovation

wiazldsuusatuntalaandiuiuaaiadn udnasuignatenenluyuues
Swadle frenmsuTulnudiasdadiulvioglugunuuiiiunnuseuguagaIuLNUANUNINT
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wuusadn msdentd luynduinianes unuliyndanvaludeduuinnssudqunies ivinli
FuNUALANEL Tonanval wavasvieuanuswadeliegiatnia

6. Wear ability

Tnssaiavasadosnegnoonuuuliiinudeuie lidudeunastdmiinun duldmos
diFeulovsuundnelined garesvasinanshisruiuly shlveuldlfazanludinsesiu
sayafieanuuulifvmamnyauazimiinauna Saelilisdnninuzald famunasiey
LIARYEY “ANNNUTinTulEe3e” (Practical Elegance)

7. Emotional Response

ilawearaul fuulziantaniusouleu qUAN waraUUINNULAIUEININDTINGL Y
iiaviouuuiaul iuaekavinuanesiliiine1sualasu deunate wadaulsniengdauas
ausiuienuluguganiuls nsldlaynlulnudevgudndeulesiuaiiuidnvesainudu

a [ | Aa [ ¥ N owy =] = [ ] v v L3 -
sysHYIALarnaLln vilinanuildladuiivunsesusyiu uidu dydnualvesninuaud

Wulpainnielu

ANSIATIZAUUINITN 1 Aenann1sniefads

1. Art Element (Mfiugs19)

Y |

VirugsInAoasrUsENaUiiugunsAalsnAatuldadisassAnaiu loun @ & sUsae

v v
a <~

JUNTI WURT Waraka) uagivuiing
(1) ¥ (Line)

nanuldidulAeeutosuasidulasiasinaulvandeifonviesviseniuln Feass
Ausansauluulazsiowlies tdulAsludiuvesduasias o Uk dun1alaainsssueIa
(organic form) &0fl4AUBOULUNVDMLALALAINIHYBILYYN

(2) & (Color)

=] v A

dnanAelnu NeIuazINIANeY ARNU UTENI8VRINABEYNT @5 19AUNINTILALUEY

Tunandeaiu dnediimnuddniiaan anudummn viemil lusagidiimanediniudn
5ITUYAUAYIINATY

(3) JUsauargUNse (Shape & Form)

T5unsadldanuy “Wienves” nauwauiu “Wananvedluyn” Fainainnisggunss
nauwanguun Wunsiauivdndiuuazaunavesgusnadunsd (orsanic shape)
(4) Wiy (Texture)

¥

S a NS S = | ! Aa a o & a
HuRluwuualiiadungssuidsuveslvynuazdiuniinnuivivve s ilelaneils
Seyael YIAARAMNLANANNISEURE (contrast texture) FUNUAMNENLAZNAAAUTUIIY
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(5) wasagen (Light & Shadow)

nslduasagviouvedliynuaglanedrsdulidiunarsvesduauglaniay axviounis

[ LY

AaRuAUEAYyretgnaula (emphasis point)

(6) Muidna (Space)

12 & ! v & A o £ Yy o § v Y I I a
23AUsENOUTRIALATA R IUIUTISToUMTUNUlaR Yinlgunsmdnluguuuiuly

[ «

FonawazanuldsaurnzaununIaslseauauld
2. Art Composition (n153nasrUsznaufal)

(1) @una (Balance)

HauldaunauuUaNNIRS (Symmetrical Balance) sludiuvadsayazinats 9993e
aseanuaniuauazadnny

(2) gaiAY (Emphasis / Focal Point)
! 1aiv < ' & = v 9 ' I3 & o w
"\!@L@u@qmlmHﬂLﬂﬂiﬁw@iQﬂaqﬂmaﬁﬂ sljﬂirlﬁla@llﬁmEJ"LsUﬂ:!ﬂsUuqﬂLaﬂaQLﬂua']@U G2

v

nAsingaudnanelagsssuy i

e

(3) Yomznaznisindeulm (Rhythm & Movement)

nssessvasliynvatesuinntugluidn asedanzaenilaseliedaaunfiuans
& A H = o < v A < a
1043 wazindaulmluuveavisegnaAau LuTmneminwauazusssuna

(4) NI (Unity)

dneawazlnuyngnldanlunnesdusenauresyn viliinaMunaunau (Harmony) way
ANUABLTRINIeTAR (Material Unity)

(5) dndrunazaunn (Proportion & Scale)

laynvwindie o gninsedudndiuiaunasznitemnulng -1an afesnaiidauin
wounziuAaidusey diuspidadiinmugauiunisaildsss lilwgniedniuly

(6) ANUNAUNAULAEALTALEY (Harmony & Contrast)

nasufiaunaunduvesduazgunsalds wiunsnanudandudniesseniniaduves
lagniuiialang ilviadidingruaglisuseuauiuly

3. Art Expression (N13818M10AN95UNIYL)

(1) 915uniuazANIAN (Mood & Emotion)

a

ausdangeulou ngnsn wazdndvluaniediu nsuauseninednesdiuliynd
UIRNNANBIATIBITUNBUGULANTING
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2 L4

(2) dyanwal (Symbolism)

o

- Wasnuey vunede N1sunUaakaznia

s
a

- lagn uny AuUIans Anuaunely wasnaamdgs

q

=

v [ Y = avu a ' .
- mydnissalugiu dos auin1suaznisiining (rebirth)

(3) wuAANISAEMBn (Conceptual Expression)

v a

TUNUALYOULUIAA “AMUNUNNDANTAINGITUTIR” (Natural Birth of Beauty)

[ d'

IngldsunsaazTanndetviomeianaznisiiliavesniidalusdiuiy

q

(4) aur3ennlagsIu (Aesthetic Quality)

HAIUIANANYAENEUVS L EIAINTmIzvegUnsaulug auaunavesdnas
LAZYN LAZNITHAAIBNANANNNLUUARNAGNTITINETY wingiululaTaaUseaulndusEaU
73 (Luxury Artistic Jewelry)



1 dl
LUUINNN 2

Dged Pearls
Sapphire

Plnk Gola
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ANSAATIZRRUUIINT 2 §28 Design Criteria
1. Aesthetic Quality

nseeniuUgAiitiunugoutesuasnAalmvenduay iledenena LUy
sssumAveIndunziaimalovdumidvalusiuy sunsmdnvesiieuinanidulans il
Feghidaszadne “indeinau” e “Wasnuesiididsuiueen” msdnesduszneuvesldyn
uazdudgniFesiendunduasnaiifnneadevosnimsiaiides 1 seslughath afraemuidn
Wi w1 uasiadoulmusilunzfiniesussduiisey Alsalnadflevgunaniulss medereudh
ﬂaaé'zymajﬂiaasﬂ"uiﬁ%mm@azLﬁamaﬂmLLazﬁLaﬁﬁmﬁamaL.’Jm

2. Symbolic Meaning

usstfumalandninain “mstieiuiavedita” Fuinanresrduiivzia gnsdumi
winuinuazamay sunsdldsedulunanuifadudadnvaines “wdusniseiin” ua
“arusioliloswosdin” variinsinnsliynludnuuznguiides 9 nszatefeenluain
AugNana Wisuadoudniqandines q unanvuawisainudnuaganuay ausayudaiden
ondhilussduunsnoguTouds “venthuisTin” Mideulesssnimeatusiosis edsannu
U3aVBUaTNA IR TN

3. Material Integrity

o o A oa ey

Taavanidenlyee

1) Tanglsalnan (Rose Gold) &slvimnuidneugu deuleu uavtinaly aenndesiu
WWIRAKIANNNRU LRV sadelv

2) lyn@unnanes (Golden Brown Pearl) iWusunuvesiagioniinanvieamnsia
JutanainsssunAfiazviounuidn “anunuiiinandaiovie”

3) nsUsgAumedgyuadiieudes Freasuanuidnvesiivazuameialaegis
naunau

4. Craftsmanship

nanutuifosfenruazdenlunistusulanslminduldeiuig wr uaedfamne
soifloseshadusssned dulanediuinduldsumstauasdnduielanyvaziounasly
fiannesnaiu iileadenusziusziiusfuuasagiouuuiah watiansiledgyudiseuluynly
&nwauz “embracing setting” viianislavduesgeulou Teiaialiiueudauyuuiaus
Hansanuudausvadlasiaine vumndndeiesdfnnuuduguazanuddndedadlunis
UsvauduuazthminesiasiBengeu

5. Innovation

fawiussdunalavgananduiuaaadnveteAnsnlusia win1sinnuluaadngy
gnesnkuUMBLIAnsINaly ddulansinsindeadugnanneuseaziduntiegluguiuy
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unsiniseung naunatuiuimalianisiauuundaines (Cluster Setting) NadwsAe
WM3aUsEAUN bl NesInNlug 9919 widalllfvesfalysinateNasNouLUIAANITEBNLUY
Wedat (Art Jewelry) laagnanutn

6. Wear ability

nseenuuustlaliiaTessedugpilfidnunswinuuaraunaluyndiu ulavsilg
Fudouneusngnesnuuulsiimiinuuagnszaeiutnl &R dauseyidnagldsuiuluy
Peliglandudlindnaufaaudesdileaniddunaun vsiitnegnuivesmiiuu
fuuwanszgnimaniildmed dwalvifaldddnausuaviiilaluynmsindevln

7. Emotional Response

i dy a ¢ 1 a (% ! )
ieaenauil azifinensuaideulsulazasuluianieliu nsnausenindnudlsa
Inadfudlnuiilewihlisdndenuasidisraglunazusseiniawisiomeia Aulouduves
lynassmudnaslimnuidneugu llsundsvessssuyinaeey 9 Uasuustlaudnla nanudl
Jedefrnunuiiinainnisaunasening “wd” uae “anuseulen” Fulumilavewniiiva
GHANIEEN
a L3 1 = v (Y
NN5AATITAUUUIINN 2 AendnnisnisRads

1. Art Element (Mfiugs19)

CY A 1

I3 & a Ao a D3 13 Yy 1y oA
VirugsnAoAUsENaUNUgIUNAaUsNAatuldassassananu taun &y & JUse

JUNT9 HURD LA dagiuning
(1) ¥ (Line)

nauldidulasgeudon dulva wazndiul dnwasidunisluniulanyadineg
“Whsnveuiin” %30 “NduIRduNsE” Feipainkamznseioulmvssaenlaeg1ayuuia
Ay mgeusenisesrusenaunan (lWyn) fuveuiunuldegianauniuy

a

(2) @ (Color)

ddndnde neswuw (Rose Gold) waufulnu Umianesvesliyn wag MU meziaves

'
L =

I v [y I3 Y a a ¥ Ve 1
waegUszau Fudunisnauinuieuiulnuduliiinaiuauna Gnesvunlviniuidnoeuley
LALLSWUURN VULNAUINLLARS1IANUFATULALLEINAUDIVDINELA FBDILUIAN “N15A IR

MnNnzka” eegataLau
(3) 3UsaUar3UNSe (Shape & Form)

(% < (% . Ao a 1 % 1% a e |
sUnsamanudnease Organic Form MilANBATERAY8UMARIETTINYIA LiiuTanTe
LSUIAME NanwaelnalAeany “naglInau” wse “Wasnvegnn” T98909ANNTULUY
555URLazERSINALADE1ITINAS
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(@) T (Texture)

HuiveHulavggnesnuuulilaInaeldsIve 9 Peliudfvagnsasieulas du
Tagndinuiaseudiudaiulave viliAnanuwane1emnsduda (Contrast Texture) NlviAu3an
NINT AT HUII

(5) wasagen (Light & Shadow)

mswdusasuuliynuaziduladlansyisadiesninudn (Depth) wagliliandusssund
MinNMsteuwaesvatdulaigIglidunugilasiaseidudouiu

(6) Muidna (Space)

funirgnldieligunsmanaluse wn wasniln lneamzusnaveuwiulangnd
msviudesseritadinliynuasnase vilidunulivduiulduazdinsenundlmveguuuy

2. Art Composition (n153nasrUsznaudad)
(1) @una (Balance)

NAIIUL “ammwuaamnm (Asymmetrlcat Balance)” mmmnmmmumuﬂmaq
039AUSENOUNISANEAT TIRUUULAE mumwawumuummamaﬂuimiam maiwmﬂu
5TV RLAATINT

(2) YaAY (Emphasis / Focal Point)

Y

osueg? “laynidalvgnanandulane” Jsgndenseusmeliynidamdnuaznassdi
nslduunauazddaiuiiefnnaenididaudnaiavestuiuegadaiay

(3) Faovzuaznsndaulin (Rhythm & Movement)

a o ] 1 4 ] ' i Y a o oA
nsi3esiveslaynuunnsing q Mnaudnansluguatewsiulavenelifnimneine dos
aemazindeudInganatsasguansmiountsinavesimienisnsziionvesndunsia
Wianusannailniuaziain

(4) tannw (Unity)

BNAMANNNTTIETER § wazsUunsaliaenaneiunaenvisyn NeimLazasesnad
AFULUURLITY (Design Language) Ndafiansstunalaainsssumfnasnea

(5) dadrunazaun (Proportion & Scale)

dndruvedluyndinlvguazidngninsesliidmzaunaiu liuadaiues drusiamgd
Anugkardmtnagaaugaiulunii dudiivuneivangadiudinouasiuidulaaves
GERY
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(6) ANUNAUNAULALANTALES (Harmony & Contrast)

InsnauNaIUTEnINANNaNNaUYaEnaIrNNAUINu wazaudnndweiag gy
fuvadluyniudulaveaisss nadnsfenungnsnidingn lideunseduauiuly

3. Art Expression (m‘szi'lwaﬂwmquw%az)

NAIIUONENDABITUALMAY AINUINUBUULNALMNINELA (Venus / Goddess Aesthetic)
Wunisligunsendnedenvesiiasuluyn Fududydnvalvesnisinde auusans uay
AUNUTLARINTTTUIR

(1) 915uniuazANIAN (Mood & Emotion)

Funudeauidn deulou dase wasngus AderiulniaulniegIninwIa dnes
WA HgouYIea1a0 Ul SLUURANLANTING

(2) dyanwal (Symbolism)

= = o = o a [ a [ a
- sUnsaveeviseniiu Ffinsiiile Anulunds uaenasETIUNF
- layn Wudydnvalvesruuignitazauuiiinansssuein
- wapedn e uwiuAEAlaLAZ NIV
(3) wuIRRN1IA1ENBA (Conceptual Expression)

NAIUAIENBALUIAR “NITALTHALAIAIININIINTELA Y (Birth of Beauty from the
Sea) lngltgunsanayInudidetsnnundoulmuesssund neuanuamveslanzuasSayudl
fdsuszmeainnely

(4) quvisenmlagsiu (Aesthetic Quality)

wuuniifidnuaseui duldedulnawss Sanedidefmdmoissumnd nslianesuy
dafuldynuaznassdiindenlfauidnseunudadinng Insdnesduszneuiaunaiuy

pauns Ylvigldindiuassinady avviouaunsenmues “milkiimeia” laeg1enay



1 dl
LUU3N 3

Dged Pearls
wWhite Soapphire
Yellow Gold
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ANSAATIZRRUUIINT 3 §28 Design Criteria
1. Aesthetic Quality

nasuduiasfieunnunuludaguissinugunssiaiifuieonangaunarsndiedy
uaveindusnvesiu dsdeda “srsnarvesmaiieivi” dateugnesnuuulvidlasiaiiauy
Saildaioehadudong Weasuanuidndamaedeulmvsindunziauazuasunnaeioudn
ih nsdnesdUsznouvesldynuardyudseuguinarsisaisaunavesduauazininld
ogsnaunau Tnesulinnuidnmsvsudliiends soulounsmsands

2. Symbolic Meaning

LAnTaINaIUIAnINMSAANlnves “Msdenilinueddte niiuiaausnuas
AN Audnansvestunuuny “lynwiinmain” sudseulatunisiiiavesainaunuain
ety vauziidulavgdnosiuisonlunn e LUSeuriloundwmidinninaswusuu n1si3es
Y [ = 1 & A v A 2/ = a S A 1% = o
mvesdgyudllanazliynianivarefaliasieudanesndunazneniinngdomnittufiiuiu
Dunssuiuwes “ndauiad” waz “uasidin’ lussdusznauiien

3. Material Integrity

[

fnsdenldiantunasuiia

o v A

1) TaananAslangdnes (Gold) NlviAusANaUGULATNINT FOTINGILALUAIVDIN

Qs

a o

anfingluyndurnianes (Dyed Pearl) liiduravessssumfnasawauil

2) lyndunanes (Golden Brown Pearl) Faludnydnvalvesriugauanysaiuas
AU TUS TN AVRITIN

3) dayuaila (Cubic Zirconia %398 White Sapphire) uanagsenitesaiinesdreduli

£ '

lynniutuiasiiuussnmenaenenti
4. Craftsmanship

n1sasnasIATuuilinesedenuaidgauazauilaludanailags idulavenn

9
=

Gugniugulitioselfauarszosvinafiadniaue welvialignawasddn nsilsldynuassoud
Fosenfsnuusiugilunisinssiuaugasii Weliimiiedesusssuazviounasliauga ns
TaialavelhiAnuseneuaniumadidfiuaudnuaeinlinanu fauedagiouliifiuds
Anudungueststusyivgaazauldlalunnieazideavestinesniuy

5. Innovation

wiusatumalananduiuninlunu wikanuigndievealuifives “arusivasdis”
shemstesunsaudonvesuasaduliidudusaiisnadediFou houaziuaiy msidenldinu
Avoseuuseudunuineundesanuuunanadn Taelitunugeuguuassuaioiniu wenainil
fafluafn “Embracing Setting” filvisquduaglvynquilouassogluetnia 1iunisuaunay
wallanseenuuuTaipidnAuLwAnfaUr et 1987
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6. Wear ability

- 9 & o = = o oy =

\AsesUszAuailgneanuuulaedlefsaissuazauaugatunisauld daseunsd
uldsnedtukuInszgninlais dminiuuaglineniu diusnaggneenwuulvsuivdndgiu
luyegimed Tuninuuadinsaulaawiuanialiun eanaudne nsdnaunaininluue
azdueligauldidnavisuazdula Medsanunsomuldlalunisleniafivavuaznisudanie
Swadeludinuseiniu

7. Emotional Response

dlonpaasesUseRuyall Awsniguuavduialafe “ndwisrnusuguiasnainla”
Saiinesuioanaaelasefindvilvilinesualantuuasiydingan vausReanuliyndinia
nowmseAudnanlinuidnasulisasdung snfundsdinigousgniely namuddslilafes
dofamnuaunisuanyitiy wadilanaisualiiennunds anusn wazanunuluislaves
v e « | Aa o, a L 2 [
denulld U “uawnis®in Megluguvemosseau

a 4 ' ] 14 v a

NNFAATIVUUUINN 3 fenann1mnefals

1. Art Element (ﬁﬂusﬁﬂﬁ;)

Y |

ViFuga19AeaIRUsENoUNUg U AalsAatuldasaassananu lauwn Wi & Use

Y
v v
a A

JUNTI NURD Warakan waginuiing
(1) ¥ (Line)

wasuldiduiail (Radiating Lines) MuNo0n1131nAUINA19ARIENITNTEINEVDY
wasenindnseneaunfinszidu [Wudunsuiereniuansdandawaznisindouln iduvesivs
gana1NAAUNalINNaI19ANNIFANTTINGI Hofandauran1snidnuasuauianduay

(2) & (Color)

dndnAe Mo (Gold) wag Umanedvadlyyn (Golden Brown Pearl) naufiuuseniy
U13ATDUNYIVTOATARAAN 9 TIATNAIUNGNTT DU Uaradnn dveadudiunuveniny
AnAavs anuuwienianan daudiimanedinnuidnevsuilusssuvid

(3) JUsauargUNse (Shape & Form)

% 3 % v . = a v a 1
sUnssnaniduanualy 3AU9naY (Radial Form) 49LAAINLAUNDINLNDDNAN
eAudnasloyn susuuillieuidnavuinsuazings wilsunenlivianisenfing uands
ANNANYTOILATAINTITEY

(4) WuRA (Texture)

fuialanenesdiauduin AnduruseuiureliyniazaukIIIIvewngs ilbiin
AULANA1INFURE (Texture Contrast) FuiuiiAlviiuAuLLAT ALY IBULASREEITINTI
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(5) wasagen (Light & Shadow)

n1slduasazviouvedlansvasuazliyniussdusznovdidey uastraduiiule
AFUINaIveITuaziaalaniusazilasene Wunislduasadennuidn “wWamdsain
el

(6) Muidna (Space)

wifsUnsnedudou uimatudesissriaduiaivinlitunuglusauuarlidau
NuihamaninaglrtunuiiaunauarmelaldluBedussney

2. Art Composition (n1sinasAusznaufad)

(1) auna (Balance)

HAUITENAALUUANNINT (Symmetrical Balance) ag1atmau Nsludiuvassinamuagd
ViepAe Teaiennuianduas auysal waradnny Midnnsiliynegaudnansdutiuniuauna
VAN

(2) aLAY (Emphasis / Focal Point)

yarauegfliynidalngnsinars Fadugagudnalsvesnisuisaiives n15919
sadUszneulinnidunazidindguddadmeaudnandisnivanenuazasisnnulanmuliogng
NTINGAY

(3) Yomzuaznisindeulm (Rhythm & Movement)

nsi3eeRnvendunesuasidindyudauinsie g as1sdamzateafiluaiisusonain
Audnane ileun1sseilnvesuamssndundsssuyd Jaueillianuidninfeulnietng
motlloauaznaalm

(4) tanaw (Unity)

nnesrusznavlunanu liyn wWulave wasedla gniesisesegranaunfuiunsluudd
Tan warguuuy dusaiinldludrauazasesnaiinmuisuuuuingany vinliAsenninves
ARALANTU

(5) dadrunazaun (Proportion & Scale)

drahuvesliynuasidulansiinnuaunaiy wnvesInamInzauiudUAD d1usY
fywnginevzasimnulaasuudlivadiluni Nvuegnesniuulagiladianisaidldes

(6) ANUNBUNAULAZANTALES (Harmony & Contrast)

AnAUNANNGUIININUENIMaTUINIANY Wadlaudaldudeiansenineeinudiuin
vadlaveiuanuuvedluyn viirunuldsiussuuaianuiiaulauasiainiengmn
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3. Art Expression (m‘szi'wwaﬂwmquw%az)
(1) 915uniuazAUIAN (Mood & Emotion)

Hauliaugdn aiau Inds uaziassenig snfuniseindvseusenieurians
ity (Rebirth) Fefsndsveamgs anudula uazanumenunwude

2 L4

(2) drydnwad (Symbolism)

A =2

- 3Unse3mdl Hodle “Aeeniing” uar “uadurelin”

~lgn wiunrani3and mnuonunigly waendmdgs

- UNDITUNNTENY UM UV IUATAT1IUAZNTT LN VB YBINE MY
(3) wuIARNISANEMBR (Conceptual Expression)

FUIUMENBALWIAA “N15IUAIUTENEVRITINUALAINNNIINNELgUAS” (Radiance
of Birth) lagldsunseuazianndefisnisiadeulmvesadusssuyd uagn1siinvesainuny
PUANATND

(4) auvIennlagsiu (Aesthetic Quality)

NAUIANTINIIMUUTIATY (Contemporary Luxury) WAgHASsINvesaunseaans

Aanadn drunisldaunnnsuazmsiduaudnats ANUKIIVeIENaansHauiUlYyn T
ANusaNNsAnsavsLareeulyy
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4. nsfadanuuusAIasUsEAUlYYn

n1sAnLdnLuuIe §Idglevinisdndenuuuisdmiunisudn Feinisuseidiulag
ALTEIYIYAUNITOBNUUUATOIUTEAY 71U 3 v1u Tasuuuseaniinan1suseiliugeanazgn
Wlundnduguanuduiuy

n1susediuldzuuuunslvinsuuuwuunnsd@INyseaual (Likert Scale) lananis
AT

M99 5-4 wansn1sUszdiukuuuasesUsyauldyn

AzuUUIRABNE T vgyaud szauAuianela
wuvil X S.D
1 2 3
wuil 1 438 4.38 4.50 4.46 047 WANEENNN
wuit 2 475 4.63 4.88 4.79 047 mmxaumaﬁqm

WU 3 3.38 3.50 3.75 3.54 0.23 WHNgaNUIUNang

NA19 4.3 wuuaesesdseauluyn Snansussiiuiuuialag e vy
SN allariATaIUTTAU Aatl

WUUS97 1 Srguuuiade 4.46 syaunsussidliuegivungauunn andeduuaie agd
0.47

I B = Y a 1Al = oA a

WUUTe9 2 dazuuade 4.79 seAumsuszilivegivangauunniagn Adesuuiaie
g1 0.47

WUUS97 3 SlAguwuuiade 3.54 seaunisuseiliuegivunzauUiunans Andeauuiaie
9gii1 0.23

InguuuisassUszdunIaslsyauliyniiasuuunsussidugegn lauwn wuusem 2
fiazuuuade 4.79 Msussliuanumzaseglussiumaneaunniian Weinnsanuenltusig
Usghuuiagiuuseiinan1sussdiugsil
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M574 5-5 aziuuUssliuuunaasesUszaulaynuuused 1 lusieusziiu

1A3asUsEAUlUyn — ; .
. X SD  sziuanuiawele
WUUSIaN 1

1. WUUTIBATRIUTEAUTIANEIEY SINay 4.33 047 VALNTENUNA
2. WUUTINATRIUTEAULANNATINETIA harAIY 467 047 WMZENLNNER
Unaula

3. wuueeseslseaulanuduendnualaziau 4.33 047 WALNEEUUNA

AMUNUYDNTBITIINTA LA

4. WUUTNATOUTEAUANNITOFRANTAALTBIT 4.33  0.47 WALNEENUNN
Hudanuasddy
5. WUUTIATIUTEAUANTOFRANTAMANTBIT 4.33  0.47 WALNEENUNN

HuaInaNe JUNse

6. wuuhasesssiuansoanlldld desennsin 407 047 WngaNINNan
ANNAZOIALAZLAUSNY

7. LUUSIATOIUTEAUANNTANBUALDINGURAAIN a8 TO.48 Mg LN
8. WUUIATIUsEAUANNTONEA LA e tivd 467 047 WNZaNLINNEn
s 446 0.47 WANZENUIN

31NM1509 4.4 wuuTIuATesUsEAuUlYyn wWuUs1eN 1 davuuuiade 4.46 58AUNIS

[

3¢
Uszilivegfunzauun andeuuundesdi 0.47 lnelazuuundslulsazyssimual

1. AzluuRRELUUIIATEIUTEAUTAIEIBY SIuady dnsuuuiaie 4.33 SEAuns
Uszillupgimungauyunn Andeauuuinsgiuegi 0.47

2. AZBUURAYLUUITILATBIUTEAULANUAS19ATIA hazAnuuaula davuuuRdy 4.67
sgRuMIUssLiiuegMvangauinian Andeuuuinsgiuegi 0.47

3. AZLUULRAYLUUIINATRIUS TR Ul AU UL NS N YAl £V o UAILIINYDATBITIINIT
o a a v = d‘ U a |dl 1 d‘ |d|
Alledta rzhuunde 4.33 seiunisUssdiueginganunn Andeauunnsgiuegi 0.47

o

4. AzLURRELUUTINATRIUSEAUAINSaARaNTAMAT BTN U AR kA Ad Y Tnzuuu
a Y a 1A oA 1o
\ndey 4.33 szAumsussiiiuegiangauinn anlesuuiinsgiuegi 0.47

5. AZLUULRALLUUIIUATEIUTEAUAINIT0F0A1TAMAITBITIIHIUAINANEY JUNT
frzwuuade 4.33 seaunsuseiliuegfivingauinn andeduunnnsgiueyi 0.47
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6. ATLUURALUUIINATEIUSEAUaNTaauldle derani1svinanuazetanazLiv
Shwllazuuuiade 4.67 seiumsuseiliueglvunzauunniign Andesuuuinsgiuegn 0.47

7. AZLUURRLKUUIINATIUTEAUANNTONDUALBINGNNATN JAZLUULRGRY 4.33 SEeU
nsUsEdiuegvganunn AndesuuiinggIuegi 0.47

&

8. AZMUULRAYLUUIIATOIUTLAUAILNTONAN LA LT aN e Tazhuunay 4.67 SyeuU
nsUsziiuegivangauuniian Anleduuannsgiuegi 0.47

InedalauauuzdmsunuuIauaTosuseauluyn wuusen 1 fe dgunesunguilouas
anunsonuiiuldegiane o uidetitnnumgus seivluseswenimiingiey Tiun

M1574 5-6 azuuUszliuuuaasesUszauliynuuused 2 lusieusziiu

insaUszauldyn s
s =
w X sSD  szuanuiianels
LWUUS19N 2

1. uuusuaIeslssRuiiauaIsny suady 5.00, 0.00 MINZEUNINTIER

| A U v ¢ s
2. WUUTIBATDIUTEAUTIANNES19ETIA BazAIN 4.6r 047 ANEEUNNTIEA
Unaula

! { U a % '3 v ‘ﬂ'
3. wuueseslseaulanuduendnualazviay 467 047 ANEEUNNTIEA
AMUNUYBILTBITIINTA LA

| a 1Y) a oA o PN
4. LUUTNATNUTEAUANNITOFRANTANALIBIT? 500 0.00 ANEEUNNTIEA
HuTanuayady

| a 1Y) a oA o PN
5. WUUTIATIUTEAUANNT0FRE13ANALTBIT 461 047 ANEEUNNTIEA
HuaInaNe JUNSe
6. WUUTAtatUsERUannsoaldld desemsin 433 047 LANNZENUNN
ANUELDIABAZLAUS N
7. WUUTATEIUTEAUANNTONDUALDINGUAR A 4.6r 047 WANEANNNTER
8. UUINATRIUSEAUALNSONAR LA b anTue 5.00  0.00 WLNTALLNNTIER

q

sy 4.79 047 MU ENNINNER

3
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[y

31NA1519 4.4 4UUIILAT0UsEAULUYN LUUTIN 2 Taguuuade 4.79 52AUNTS

v
v a

Uszdluegnzauuniian Andesuuwadeeyi 0.47 lnedazwuuadsluidazussnunall

1. AZLUULRATLUUIIATIUSEAULANNAIYNY SINANE TAZWULLAAY 5.00 SEAUNIS
UszilluegMvungauuniign Andeauunnnsgiuegi 0.00

2. AZBUURAYKLUUIIATBIUTEAULANNAS19ATIA kazANULaul davuuuRay 4.67
srAuNsUsEluegingauunian Adeduuannsgiuesi 0.47

3. AZLUURALLUUTINATDIUS AU AU Lo NS NEaldY o UAINNIILVD AT BI51INS
Aliaita dazuuwaie 4.67 ssaunisusvilivegimungauinniign Andeavuninsgiuegi
0.47

o

4. AELURALLUUTINATRIUSEAUANNTaARANTAMNA T RIT I TaR kA Ad Y nzwuu
\dy 5.00 seiunsUsEliuegivunzauinniign Andeauulinsgiuegi 0.00

5. AZLUURAELUUIIUATEIUTEAUAINITOABA1TAMAITBIT1IHIUAINANY JUNTS
= a Y a 1Al = | A 1Al
NAzkUULRAY 4.67 J2AUNTTUTELIUDENLALNZANLINYIEN ALULUULINIFIUOYN 0.47

6. AzuURGERUUIATsUsTAUANsaanldld diedenisiauazetauaziiu
Shwnlimzuuuiaie 4.33 sgaunmsuseiivegvungauunn Andeauuinnsgiuedi 0.47

7. AZLUUAAYLUUIINLATEIUTEAUAINNTINDUANDINAURATA HALIUWAAY 4.67 S¥aU
a 1Al = oA 1l
NM3UTE LY NALNZANLINTER ANUBLUUNIATFIUEYN 0.47

8. AZLUULRAYLUUIIATBIUTLAUAILTONAR A bULTaN e TAzhuuaay 5.00 SeeuU
nsUsziiuegingaunyign AleduuannsgIuegi 0.00

= = CY £ =

lnetaiauakurdmsukuusaTasUsEauluyn wuused 2 fe gilauiuaiowasdl

Y

nsdaneu seislusesweaimiineiey Tiun
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M1579 5-7 aziuulszdliuiuusiaasesUszauldynuuuied 3 Tusedssinu

wnsaeUszaulyyn _
9 o/ =
. X SD  sziuanuiawele
WUUSI9T 3
1. wuUs1ATeslseRulinualsny SiuasTy 3.67 047 WALNEANLIN
2. WUUIIAIesUsERUSAIE9ETIA LazA
, 333 047 mngandiunans
Unaula
3. wuuhaesesUseauiianuduendnvalazviou
P L 333 047 mngaudiunans
ANHANNVBAT BTSSR ITE
4. LUUIIATBIUSESUENLNTOA0ENTANANLES 0957
C o ] 333 047 mngaudiunans
HuTanuazdduy
5. LUUTIASIUTE S UL A0 TANATS 095
, : 333 047 mngaudiunan
HUAINATE JUNTY
6. wuusiamspalsEauatunsaanldls demenisyin 367 047
I . i WALNEEUNN
AUELDIABAZLAUS N
7. WUUSIASBIUIEAUA NI ANDUAUEINGURTIN 333 047 panzaudiunans
8. WUUIIATDIUSEIUANLNTONER LA LT an e 4.00 0.00 WY EUNN

sy 3.54 0.23 WmdgduuIunans

31NM1509 4.4 wuuTIuATesUsEAulYyn wWuUs1eN 3 Tavuuuiade 3.54 5EAUNIS
Uszilivegfunzauiunans andosuuadeeg 0.23 lnednzuuuadeluwiazUsunudisil

1. AZLUULRATLUUIIATDIUSEAULANUAIYNY SIUANE TAZWULLAAY 3.67 SEAUNIT
Uszilluagmvngauunn Andesuunnsgiuegn 0.47

2. AZBUURAYLUUITILATBIUTEAULANUAS19ATA hazAnuuaula dazuuuRdy 3.33
szRuMsUssiliuegMvanzauuunans Andeauunnnsgiuegi 0.47

3. AZLUULRAYLUUIINATRIUS TR U AU T UL NS NEal AE T o UAILINNYDATDITIINIT
Aiiadda dazuuuady 3.33 seaunisuseliueglvangauuiunans Andeauuunsgiuesi
0.47

o

4. AzLURRELUUTIMATRIUSEAUAINSaARaNTAMA BTN U AR kA Ad Y nzuuu
a Y a 1A oA 1
\dy 3.33 szAumsussiliuegianganuunans Andesuuinnsgiueg 0.47

5. AZLUULRALLUUSIUATEIUTEAUAINIT0F0AITAMAITBITIIHIUAINANEY JUNTY
frzwuuady 3.33 seaunsuseliuegivunzauuunane Andeauuinnsgiuedin 0.47
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6. ATLUURALUUIINATDIUSEAUAILsaauldls desaniIsvinAuazeIatazLAu
$nwn ey Upzuuuade 3.67 seiumsussliveglvunzauunn Andeauunnsgiuedi 0.47

7. AZLUURRELUUIINATIUTEAUANNTONDUALBINGNNATN JAZIUURGRY 3.33 TEsiU
nsUsEdiuegvzanU N1 AlesuuinsgIuey 0.47

&

8. AZLUULRAYLUUIINATOIUTLAUAILNTONAR LA bULT 9N e Tazhuuay 4.00 Seeu
nsUsEiuegivangausnn Andesuuinnsgiuegi 0.00

Tnedaiuanuzdmiuuuuiueionssduliyn wuued 3 fe Sunuilloniagunites
imziAsdun wazidledh nsdeansdslifdnfadesumiidaninlnimnlsisuneudud

21nN15AITUIR 3 WUUTITeNAToIUTEAY (WUUTl 1, 2 way 3) anelduundn
“The Birth of Venus” #slusatumalaananuanumienianal msideulmivesndu uaz
anuseulouvadliyn WellesziiauSouiisusufaUzuaznisoenuuy anansaagulsi
“Uuuil 2 TnzuuugegndstimnumnzaufigadmunTHanTse”
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unN 6

unay

1. #3Unan13Y

mATeEes meawmaianisdouliynioamsefunidifionseenuuuiaiesseeiu
usatumalaanidessninmsindamiiita $inguszasdndnifieysannisesdauiiu
Ingrmansian Aaly uaznisesnuvuiadesszRusmaiodifieiu Tnosadunisine
nszvaunsdendliynihdndisarsefunid mugiumsiieneiiunuuasnanuiavziie
The Birth of Venus LileaiauunaauagguuuunisesnuuuiasesUsssuifiiondnuaidsaundey
wararvinededydnual Seasunanisidelased

1) M3fnwnmseseuikaznsdeuluynmeanseliunid

MnmsAnyInszuIumanisaildymindadeunstien wud1 maharwazeinRade
nsdat mstdalududeieniuea wagnsusvaninindensndnineandudu 5% 1y
nan 1wt dudupeuiineauneslineliAnaudsmedelassadsfivesldyn e
aRsviuganelmideronisainizvesansdnnanseliunidldosisyansam

NSFUNATNYULHINIENAINITUINIATATANUNITLAANDID1IN1AINYJAT 81581719
upaisuasuaiualutunda (Nacre) funsadeu urlddmaliAnsessosnisianseune
gadenuavesialiyn dauanddifiviinszuiumsiwdsuiifinaniaulasnfonas
wnzgansemstvlflunuesnuuuiedossedudeatsassd

Tuduneunisdeudnivansazany lnunadeuussuuaniun (KMnO4) WUINEIHITH
afaandvuliynlavainuaity Awusdiaemed dneaudy lUaudduina lnednanduduius
AusulsdAg laun A1 pH vesansazae, ANUTLTUYRIENT uarTzazalunIsion

nansnnassnelddouludn pH Auandisfunuin an1iense (pH 2-6) dawaliAndd
dunagdniauannnitannzidunans lesannszuiunmseendinduveslessuutsnilaialdd
luaninnse daaliiinnisanaznauvesansduuiialiynegrafivssd@niaim Tuvneivanu
Slawfiusroginanisdeudaud 1-7 fu wuhaiuulndutunuszerna wideifu 5 fusy
Usngeulilaiiauevesiidludnunrandtmady Saasreufeiadtavesnseuiunstion
Tudsaauniiy wirumvedliyndnsegfniu uenaini wansvaaeudmaasuuuad
(AE) sheia3esindszuu CIELAB nuindmsiasuuasdeglutasszana 22-37 dednoglu
seiufianunsasuslddnausement wasuansifiufednenmesasotiundslunisained
asuuildymindnegnafuszuy
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2) NMSANWILALIATIZMITBITNNISALLNAINE

NanNsANYILALIATIZREss1INsALdamitIla (The Birth of Venus) aanxadiy
Aadzay Tunnlutianafudgaiseiuatesdauiviatzaliolml uansiituidnumiigadly
DufisaZeadmanndnsdiu mnuddu “lassadrameanufn” Adatuluusaggatiunld
§18M0ALNNBWOANN AT UGS 5350F uazaauaRveywdluuIunvsdiauuas
Jauusssuiuansatu

1INNITHATILINAIUTATNTTUT WU 10 Fu wududsusuuisiaudaduesninag
wanssiunugaade wwifnfads wazdnyuzanzvesdalundazay wilaseasiamanves
3TN amidTadinsUsIngeeesiailiatly 4 asrusenoud1dny laun

(1) NN ULIAINNLLANIDTITUYIR

(2) MsUsINguesTadeluguEaUgNa1aTeIN N

(3) msliddnualsssuei Wy ey Aau au wazwesi
(4) mSﬁamsmmmﬂuL%aégmmaw'%ammﬁﬂﬁﬁm’é

dlefiansanludedyae (Symbolic Analysis) wuin “veswwad” \udydnwaiiiusing
gnndigalunasusiuann lnsveswwadiminilifuiiufisesiunmaifaln dofanssdus
5953UR UAYANIUTIZUNNeITIn FauwAndinandanuduiuslaensaiunmauifveslayn
JaAnarnnisazautu nacre nelunesognedn q krumanian nadeulesivilflaundlfidu

Weedandeaunies uanateidy “dununduunia” veamsiudauasnisudsiasy

luilifveesaniemiida an1sinsieinudt samddlunanufiaveilagninausly

[y |

gruzinguisnisussiivsediaiien mnusvhuihiidudenarsseninesssumiAuazanudy
uywd 1FulAsweaTouse N3dneimie wazdamznisiedenlm duasvioususeuloy
aralvaiiou uasndsTin Senadnuusaidannsonessiaoanuidunmnsesnuuuldly
sUveaduldsdase sunsaliauanns uarlassaiafidunnusoosnnnitanuudausads

LSUIAH)

uana Nt n13lAsiosAUsEnaumsRazdiuandliifiudn @y (Line) uazdome
(Rhythm) Wussiusznevdfyiifaduldifiedearsnisndeulmussaunasadunzia wilunim
fifhazasuanduegis udanimuindenseudrsndunanimdsnisindouiiedseiies uuafn
fsnangnihunyszgndidunuimalunisesnuuuiadesuseduiliitunnuanysauuuids
sUnss usiunslvavessunsakaznsdmnstaglifnmnuidniadeulmuuEounadald

lusiuensualuazAuidn (Mood and Emotion) HAN1TLATIENNUIY AINN1TALER

o '
I A )

it ladulrginauemiunuludnuuray Yuuia uwesmiodss uas & waviuningnldiive
a$eAnusanuIansuarAnAansuINNIIAINLTI0TNAITINEAIN FnuaEAINaITAY
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48AAADITULUIAANTTRBNKUULATOIUTEAUTIATENYLIN “AINNNUTIRNUTLIE” 11NN
AUNINIINLARATER)

Snusmiud A AidunUIINNsAnY Ao nsidsuulasn munueaniidaluudazya
afy dausauauuvugauailugasetuaresd Tuganudunyvd anumainats way
dndnvaliamglufavzatell amnudsunlasisnanazyiouliiuinianuau Tlddwned
ynudidudsfignadianasiiaalvdediane Sauwadaigninaléifunseuluniseanuuy
Adosspduiidafuiliauldauysal aruuandieesd uagdossesnnszuiunstiomdy
drunilavesnuamsguries

INMTAATIIINLA {ITEasadLATIEikLIAnNIToRNkuUUNaD tauA “n1siule
NFITUUIA (Birth from Nature)” @aUsenausie 3 LnuAUAAEIATY AD

(1) MainTuassassursyly
(2) Anuauliauysaluuy
(3) ANUAUNUTTENINTNNEUYWITUTTTUYIA

wuaAafendngnianldifuaznudenszninadessnmedaUzAunszuiunisdeon
liynfgarsedunid Fudunszurunisiiinnsivasunlaswesiansiuaiuagsyjizen
Wudeaiu wandliiiuin n1sAnwinm The Birth of Venus FudlldliiiesdoyaideUseiRmans
Aauzitu mnudneliiAa “nsounuiAnideesnuuy” danunsntluldasddunszuiunis
ahuassreiosseiy Tnevihvthiduununanslunsidenlesian & sunss uazarumanedild
meiustiadussrsiy LLazLﬂuﬁugmﬁwﬁ@ﬁﬁﬂﬂémiaaﬂLLUUNamum‘%awizé’UM%’umau
molUra1E

3) NseRNLUUIAIBIUTEAUAINlUYNgawd

nan1sAiuumuingUsrasten 3 wandliuiadnenmuedldyniiiiunssuiunis
fondreanseduvsglunmsiunldidulagmaniionisesnuuuiaiesuseiuideadnsassAnineg
ANANNINEUNS B LA ANAIMLLIAR Ingdlduliimanisaaaiud anuaeily LazAuuwys

AUVBARAEIINUNT 3 1YTINITTINAULWIAMT AN valNainaINN1TATIEMT09319013

o a

A o cl' 1 I
Afamiiualuuni 4 egraduszuu

Tunszuaumssenuuy §idedenldluundeudilmandlundunes wdewwa warina
gou FadulnudmiAnanujisovednunaouesunaniuniulasaaine Nacre vadlayn
aletdnvazdudniu liganin uasfianuuusiumusssuvnvesinliynudazida dawaly
fanihondnuaiianed feaonadosfuuuidaiFes “nsiuin” Alionvhenldessanysal
uuU MseenuuuiaiesUseRuillfadumnumieuuvestuau winusliamefuainu
uansadntiosrenanduaziiuin Ssnaeiduesdlsznoudsqunissiiaziounuifnainue i
wuuswasiofiensuaulsianysal (Imperfect Beauty) uazs095988INTLUIUNTAISATIA
Hudunilwesnuridsdal
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Tususduuunarlaseadne dadeidenlduuinianiseenuuusunsedasy (Freeform
Design) Tneitiudulés mslva uazdomsvasgunss iledefanaindoulmuesh ey au wa
Woszia JudussdvszneuddluFessnnsiudamiita nsdnnsliynddidulupm
unuauesLULRLAN wiidunsiedeulmidanemuazanudeiilesesgunsaiieguudon
319 Fenald Fauumsdsnantieliadesussiuiidnuaniu “TngiTin fduiusiu
naedeulmvesime wnninsduisdununnuisdivgais Hedsasviounundaifioatu
amansnssunsidamiita Jausinasasdnazegluvivneasuils udanminndonseu i
nduidslushendsnsindeulmedisdaliles

Tufifivesprununalsdydnual wasesUssaueanwuuiwimthfidudenaidlunis

816M8A389517 “Nsiinlna” Wudaniniunisudsaninainloyndsssuydgloyndend
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This study aimed to investigate and develop a dyeing process of freshwater pearls with
potassium permanganate (KMnOs) to enhance their suitability for contemporary jewelry
design and give them more meaning in that context, tied to the myth of Venus's birth,
which links beauty, new beginnings, and nature's strength. In the dyeing process, the
pearls were dyed under different pH values, dye concentrations, and immersion durations.
The colors were evaluated using CIELAB color measurements, and surface and chemical
properties were characterized by using microscopy and Fourier Transform Infrared
(FTIR) spectroscopy, respectively. It also includes surface color stability and color
durability tests. According to the results, when the pearls were dyed, they turned a nice
golden color and kept their original surface texture. The optimal conditions for achieving
durable golden-yellow coloration were a KMnOs concentration of 2.5 x 102 to 5.0 x 10°
2 M, a pH of 6-7, and a dyeing duration of less than 5 days, resulting in a total color
difference (AE*) of 23-25. Moreover, from a design perspective, the modified materials
express emotions and cultural ideas. Each component in the prototype of jewelry serves
as an interpretive object, showcasing both historical stories and current cultural
ideologies. This study showed that the examined materials generate knowledge that links

science, culture, and art.

1. INTRODUCTION

In today's design-oriented application of jewelry, materials
are no longer only material, physical objects of form; they
represent a narrative media, expressing identity, symbolic and
cultural concepts, values, and values of tradition as much as
technical properties [1]. Thus, jewelry is not only a purely
ornamental device but a cultural object and an artefact of
culture that is linked with stories, beliefs, and emotional
experiences of the wearer. As a result, the search for novel
materials and improvement in the quality of material as well
as material quality have become key directions for the
reinforcement of this conceptual strategy.

Materials used in modern jewelry design go beyond just
being beautiful; they also reflect cultural narratives and
language-based traditions. In the context of this research,
modern jewelry design does not only mean contemporary
aesthetic forms but rather a design approach that emphasizes
the communication of meaning, identity, experimentation with
materials, and the cultural experience of the wearer. The
materials function in the design as both physical elements and
media for conveying contemporary emotional and symbolic
narratives. This aligns with a key trend in 21st-century design
that emphasizes identity, symbolic meaning, and cultural
values, as well as the technical qualities of materials [2]. In
this context, jewelry becomes more than just an ornament; it

serves as a cultural product that connects the user to stories,
beliefs, and emotions. Therefore, the search for new materials
and the enhancement of material quality are important steps in
bringing this idea to life. The researcher connects this concept
to the pearl industry, especially pearls, which are sustainable
and carry deep cultural and emotional significance for those
who wear them. Freshwater pearls are quite well-selling but
under pressure with regard to the diversity of color of pearls,
consistency of quality, adding value to fit the present market
need, and storytelling for the pearl product in terms of
dimension. Research has shown that the effectiveness,
aesthetic value of natural gemstones (NEG), and market
presence of raw materials increase significantly through better
material production and quality improvements [3]. According
to the research from Phlayrahan and Boonchu [4], the market
for dyed pearls is growing because of the demand for more
colors at an economical price, lower than that of natural pearls.
Moreover, to increase aesthetic appearance, market value,
catering to fashion trends, and consumer preferences, the
researcher usually treats the pearl, such as dyeing, irradiation,
bleaching, and optical whitening [5-7]. A lot of the research
out there looks at how to color things and make them last. But
their studies still lack the technicalities of pearl dyeing, such
as limited parametric optimization, limited durability data for
dyed freshwater pearls, and a lack of standardized durability
testing. In addition, it often misses the deeper meaning. It




153

doesn't connect these technical details to the broader ideas
about culture and what things represent in design.

The Birth of Venus is one of the most famous works that
represents the most important symbolic narratives in Western
art history associated with beauty, rebirth, and the power of
nature. Artists from the Renaissance to modern artworks have
reimagined this story, and it continues to hold relevance in
contemporary design [8]. Beyond its art historical significance,
the story of The Birth of Venus has a clear visual composition
that can be directly decoded into design elements (i.e., sea,
shells, beauty, purity, femininity, and rebirth), and it was
mentioned in the context of birth and transition, which are
consistent with material conditioning processes, especially
freshwater pearls that have been dyed. These meanings are
related to the cultural imagery of pearls in art history and
contemporary design. Furthermore, Venus is one of the
symbols that has been continuously reinterpreted in Western
culture, making this narrative suitable as a conceptual anchor
for interpreting the transformation of materials in jewelry
design.

In this work, design adds symbolism from ocean waves,
sponges, and shells to materials, such as dyed pearls, to create
a strong connection between the physical characteristics and
aesthetic and cultural significance of a material, which can
help inform upcoming design trends [9, 10], on the
significance of ‘storytelling’ and ‘signs’ in establishing value
for creative goods, such as crafts and designs originating in
ancient cultures. Moreover, this work investigates the material
transformation of dyeing freshwater pearls with inorganic
materials, creating new shades and color durability, as a
material process used as a means of symbolic transformation
in contemporary jewelry design.

In this study, material transformation refers not only to
physical color alteration but also to the reinterpretation of
materials as symbolic and cultural carriers within
contemporary jewelry design. Following this idea, the work is
regarded as material-led design research from a paradigm
standpoint, based on the intersection of materials science with
art and cultural interpretation to gain insights at the level of
material and artistic knowledge, and new perspectives from
the academic and creative industries on an international scale.
In this work, experimentation with material is also presented
not as a purely instrumental issue, but as a research
methodology between science and cultural interpretation. This
study, which treats dyed pearls as symbolic materials, aligns
itself with a field of humanities-oriented design research that
sees materials as carriers of narrative, identity, and emotional
meaning. This approach responds to the contemporary design
discourse that privileges narratives of value creation through
culture, as opposed to materials innovation per se. Within this
conceptual framework, this study interprets the changes in
color, texture, and material properties as signifiers that can
communicate cultural and emotional meanings following
semiotics. The results of material experiments are then
interpreted symbolically and translated into contemporary
jewelry design, including aspects of composition, form,
material arrangement, and the creation of aesthetic
experiences.

2. LITERATURE
FRAMEWORK

REVIEW AND CONCEPTUAL

Recent advances in jewelry design research have shifted the

emphasis from form and production methods to “material as a
meaning carrier”. This clearly indicates that jewelry is a
cultural artifact and a symbolic medium that weaves the
wearer's stories, beliefs, and emotions. Because of this, the
current design deliberately integrates knowledge from other
fields rather than being separate from historical and cultural
contexts and aesthetic interpretations. The following topics are
covered in the literature review:

2.1 Materials science of pearls, color processing, and color
fastness in the context of jewelry design

Pearls are organic stones. It mainly consists of
approximately 95% calcium carbonate (CaCOs), with the
polymorphic forms of calcite, aragonite, and vaterite, along
with 4-5% of a protein matrix known as conchiolin and about
0.6-0.8% water [11-14]. Cultured pearls are generally
classified into two main types: saltwater and freshwater. In
recent decades, freshwater cultured pearls have attracted
growing attention in the global jewelry market [5, 13].
Freshwater pearls come in many colors. These colors can be
natural, coming from organic pigments in the nacre, or they
can be made artificially after the pearls are harvested [4].
Based on the microstructure of pearls, microstructure changes
even at a small scale of surface or layer level can have a
considerable effect on the aesthetic value, and consumers'
view about pearls [11]. So, to increase aesthetic appearance,
market value, catering to fashion trends, and consumer
preferences, the researcher usually treats the pearl, such as
dyeing, irradiation, bleaching, and optical whitening [5-7]. In
the past, researchers have studied the treatment and testing
methods for the pearl; for example, El-Refi et al. [7] reported
the use of silver nitrate for dyeing pearls; this technique has
been used for many decades to intensify the color of the pearls.
which silver nitrate penetrates the nacreous layers and
undergoes chemical reactions with light and hydrogen sulfide
gas, resulting in a very dark and nearly black coloration of the
pearls. Patent No. CN101940395A [15] discloses a pearl
dyeing method using crystal violet or lycopene dye, which
involves pre-treatment by soaking in hydrogen peroxide and
absolute ethanol and dyeing at different dye concentrations,
surfactant levels, dyeing temperatures, and dyeing times. Their
results showed that before the dyeing process, pearls need to
be pretreated by bleaching and dehydration. The best dyeing
conditions are 45 °C, a dye concentration of 0.1 mg/ml, and a
dyeing time of 7 days. Du Toit et al. [16] investigated the color
stability of “Chocolate™ pearls produced by Ballerina Pearl Co.
under conditions simulating routine consumer use, including
exposure to heat, household chemicals, daylight, and common
cosmetic products, to assess their influence on pearl color.

Pearl dyeing is not just a procedure of adding color to a
natural substance itself, but a way to transform the material
using a means of modifying the surface fabric, that is,
interference with its nacre layers and surface structure. The
color of pearls dyed with inorganic substances, and especially
potassium permanganate (KMnOy), is known in gemological
research to produce shades from gold, brown, and dark brown,
according to the reaction conditions and chemical environment
of the dyeing process. This inorganic material may be
converted to oxidation, ion exchange, or complex formation
with nacre constituents, giving stable colors due to their
stability, more than physical adsorption by organic dyes.
Related literature also mentions that pH is an important color
variable that defines the depth, uniformity, and durability of
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the color. Low acidic conditions work better at opening the
surface structure and penetrating the dye into the pearl layers
than neutral or alkaline conditions. However, harsh dye
conditions or immersion in the dye for too long can induce
surface unevenness, local deposition of the dye, and
degradation of the material structure. Because of this,
controlling the dyeing process parameters would be the key
performance indicator.

To use pearls in the key elements to produce aesthetically
beautiful tones, color durability is a crucial connection
between materials science, product development, and
customer trust in the jewelry industry. According to the
research on the application of gems, the change of color is a
major disadvantage of colored pearls, especially in the
presence of common chemicals, including cosmetics, perfume,
and cleaning agents [6]. To determine whether the material can
be utilized commercially, it becomes especially crucial to test
the color durability under actual real-world situations. The
goal of this study was to examine the relationship between
color quality, luster, and color durability for real-world
applications and the parameters of dyeing pearls with
potassium permanganate (pH, concentration, and dyeing
duration). The examination of the subject of material science
and the design perspective elevates the dyeing process from
the level of improving quality to the level of maximizing the
potential of the pearls as a creative material in contemporary
Jjewelry design.

While dyeing pearls using potassium permanganate is not a
novel method in materials science, the gem business currently
employs other methods. However, using this approach for
design research and creating contemporary, cutting-edge
jewelry is a concept and material innovation. The color change
of the pearls becomes a "material transformation" in the
current research, particularly when materials are used as
semiotic symbols rather than merely as market value adders,
as in this study. This also includes not just physical appearance
but also the function and the potential of pearls as a natural
element in the context of performing the function in the
support of concepts and narratives. To establish the process of
dyeing and the logical symbolic explanations of the material,
it is vital to examine the materials science of the pearls.

2.2 Symbolic interpretation of The Birth of Venus from art
history to contemporary design

The story of “The Birth of Venus” was one of the great
symbols of Western art. It is a symbol of beauty, rebirth, purity,
and the power of nature in the form of ocean waves, foam,
seashells, and the light of birth. This tradition has been
recreated and adapted into artworks in various periods, from
the Renaissance to modernism. Artists like Sandro Botticelli,
William-Adolphe Bouguereau, Alexandre Cabanel, and Pablo
Picasso have mirrored the core meaning, albeit in different
styles/gestures, and different art languages [17], and
depending on their era, the meaning is equally evident. In
semiotics, interpretations of The Birth of Venus in the
humanities, for example, understand color, form, and material
to be like a system of signs that carry cultural and emotional
meanings [2, 10]. While their styles differed, the key idea is
the same across the generations. But comparative inspection
of the narrative reveals that this core symbol still exists: the
elegant curves of the body, the shell shapes a space for birth,
the movement of ocean waves representing natural power, and
light symbolizing the moment that is born anew. The words

are to carry the beauty and femininity ideals that have
prevailed several times.

The study of design today suggests that adding historical
narratives and myths to the design approach allows for
semantic and emotional dimensions that are enriched by
designs that create a sense of identity and self-differentiation
[2]. This idea is consistent with the way design works within
the historical symbolism framework: linking the past to the
present with the form, materials, and color of the design. Thus,
products are not only functional but also media for creating
stories and emotional experiences with the user. This research
involves weaving the meanings of Venus’ birth into the
process of material processing, with a focus on pearl dyeing.
The colors of such dyed pearls are gold, brown, and purplish
brown. It is thought to stand for female skin and the first light
of the goddess’s birth. Therefore, the color is not just a
physical trait of a material but an “emotional language™ that
carries the message of beauty, rebirth, and vitality. This idea
enables the use of dyed pearls as a symbolic material that
underpins current jewelry design as an artistic form that
integrates materials science with the arts and cultural analysis
systematically.

2.3 Symbolic concepts, materials as storytellers, and their
integration into jewelry design

Recent work in design over the last two decades has shown
a conceptual shift in the understanding of materials to move
towards the mediation of meaning, culture, and emotional
experience over physical objects. The discourse of “material
as narrative medium” describes when the materials can
crystallize narratives of history, memories, and symbolic
values through their color, texture, and material
metamorphoses to create emotional languages that
communicate with the user [2]. Within jewelry, in this sense,
this idea takes the meaning out of jewelry as a decorative item
and extends it to cultural things with a sense of identity.

Semiotics offers an important theoretical basis for
understanding this mode of meaning creation. Saussure
believed that a sign comprises a signifier and its perceived
meaning [9], and Peirce stated that a sign plays roles as form
(or its form plus index and symbol) [10]. These theories work
hand-in-hand to illustrate the essence of color, form, and
materials as sign systems that communicate cultural and
emotional significance. As in jewelry design, the color of the
materials has an artistic function beyond the cosmetic. But it
is also a significant factor that stimulates the perception,
feelings, and meaning of the individual doing it. The myth of
"The Birth of Venus" has been used in the history of Western
art as a symbol of beauty, rebirth, and the empowerment of
nature. This work looks at artists from the Renaissance to
modern art, such as Botticelli, Bouguereau, Cabanel, and
Picasso, to illustrate the visual representation of the story.
Although their works may differ depending on the era, the
story's primary symbols, such as graceful curves, shells, the
motion of ocean waves, and the light of birth, remain the same.
They are symbols to represent beauty, femininity, and
liveliness, which may be used in multiple modern designs.

Accordingly, the experimental outcomes obtained from
pearl dyeing in this study were not interpreted solely as
material properties, but also as symbolic signs that informed
the conceptual and visual development of the jewelry

prototypes.
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2.4 Conceptual framework

This study uses a research framework as a material-led
design that integrates knowledge from materials science,
design, and semiotics to study material transformation as
physical properties, chemical properties, and cultural conduit.
The conditions in the dyeing process of pearls, specifically pH,
dye concentration, and dyeing duration, affect the properties
of the dyed pearls, including color intensity, surface quality,
surface color stability, and color durability when exposed to
common household chemicals. These material outcomes are
then interpreted through the semiotic concepts of Saussure and
Peirce, which look at the pearl color, pearl surface, surface
color stability, and color durability with common household
chemicals as signifiers conveying emotional and cultural
meanings such as beauty, rebirth, mystery, and the power of
nature [9, 10]. Then, apply this to contemporary jewelry
design expressed through composition, form, color, and
material arrangement. Table 1 illustrates the relationship
between material science variables, material properties,
semiotic interpretation, and the application of results to design
decisions. Thus, demonstrating that the design process in this
research is not solely driven by artistic inspiration but rather
by a systematic connection between material experiment
results, cultural interpretation, and design.

Table 1. Conceptual framework linking material
transformation and jewelry design

Material Measurable Semiotic Design Decisions
Variables Properties Signifiers g
Intensity of : ... Warm gold color
P level golden coloration Rebirth, vitalty palette
Dye Darkness and Mystery, .
concentration  tonal depth femininity Rearl focalipoints
Dyeing Buciace texiure Transformation, Layered
: and color 5
duration . emergence composition
gradient
Surface  Organic surface Qgeanic Wave-inspired
FE T movement,
oxidation  characteristics forms
natural force
Color Stablllty pf Permanence and Mat.erlal
245 material selection for
durability value :
appearance wearable jewelry
T.ouzlil Colorgradient Emergence and  Layered pearl
variation movement arrangement
3. METHODS

This research is an integrated study in the humanities,
design fields, and materials science, utilizing a material-led
design research framework to investigate materials as a
process for creating both the physical properties and symbolic
carriers capable of generating cultural meaning through
material transformation. The material science results are
linked to aesthetic interpretation and contemporary jewelry
design. The main material is freshwater pearls, whose
characteristics are relatively similar to minimizing variation
from their source material (semi-baroque shape, 6 to 7 mm in
size, weighing 1.30 to 1.35 carats (1 carat = 0.2 g), and light
cream color). The dyeing material was potassium
permanganate (KMnOs), an inorganic substance that may
stabilize colors. The concentration of KMnOy solutions was
3.13 x 1073, 6.25 x 103, 1.25 x 102, 2.5 x 102, and 5.0 x 10~
M. Citric acid (C¢H10Os) concentration of 5 %w/w was used

as a surface pre-treatment of the pearl before dyeing. Sodium
hydroxide (NaOH) was used as a pH adjuster.

The dyeing process, which connects color, material, and
meaning, could be thought of as a material metamorphosis. As
a pre-treatment, cultured freshwater pearls were immersed in
ethanol for 5 minutes to remove surface contaminants. The
cultured freshwater pearls were then immersed in a 5 %w/w
citric acid solution for 1 minute to enhance porosity and
surface area. Following this pre-treatment, the reaction was
halted by rinsing the sample with deionized (or clean) water.
The second step involved treating freshwater cultured pearls
with a dyeing agent (KMnOy). This step was divided into three
factors, which included dyeing at various pH values (pH = 2-
7), dyeing durations (1-7 days), and dyeing at various
concentrations (3.13 x 103-5.0 x 102 M), with 5 samples of
pearl in each condition and repeating 3 times per condition.
The dyeing conditions are shown in Table 2. For the effect of
pH conditions: The pH value of the dyeing solution was
adjusted by adding a NaOH solution before immersing the
freshwater pearls in the dyeing solution.

Table 2. The dyeing conditions of cultured freshwater pearls
in KMnOj solution

Dyeing Duration
(Days)
<7

Concentration of KMnO4 (M) pPH

5.0 x 1072
5.0 x 10?2
5.0 x 10?2
5.0 x 102
5.0 x 102
5.0 x 102
3.13x 103
6.25 x 107
1.25 x 102
2.5x% 102
5.0 x 102
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CIELAB color measurements were used to assess the colors.

The CIELAB color scale (L*, a*, and b* values) was measured
using a colorimeter (Linshang L.S171). The instrument was
calibrated prior to each measurement using the manufacturer-
provided white calibration plate to ensure measurement
accuracy. For each pearl, three surface points were measured
to account for color heterogeneity, and the mean values were
used for analysis. The total color difference values (AE*) were
calculated from the differences between the L*, a*, and b* of
the dyed pearl and the standard samples. While microscopy
was used to analyze the surface. Fourier Transform Infrared
(FTIR) spectroscopy (Bruker optics) was used to analyze the
chemical properties, with ATR eco ZnSe mode, scan time of
32, resolution of 4 cmr!, and absorption wave number of 600 —
4,000 cm!. The surface color stability of pearls under dry
wiping is the ability of the color to remain on the pearl surface
without peeling, fading, or transferring under mechanical
stress. That test simulates the routine cleaning process
typically applied after wearing pearl jewelry. A clean
microfiber cloth was used as the wiping medium, and a
constant normal load of 1.0 N (Similar to the force generated
by the user's actual hand) was applied while wiping in a single
direction, counting one forward—backward motion as one
cycle, for a total of 10 cycles per specimen. The color
durability testing of the dyed pearl with common household
chemicals included alcohol, acetone, ammonia, household
bleach, liquid soap solution, and dishwashing liquid solution.
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Colorfastness  evaluation and real-world simulated
experimental circumstances were all used in the experimental
quantification process.

From a design perspective, the experimental outcomes were
further interpreted through semiotic and narrative design
approaches associated with The Birth of Venus. The dyeing
process’s outcomes were interpreted using semiotic and
narrative design frameworks, which connected to the goddess
Venus' birth story. Based on explicable and verifiable material
results, the hues of the dyed pearls, especially the golden and
brown tones, were interpreted as symbolic representations
associated with femininity, natural force, oceanic movement,
and creation narratives. The experimental outcomes and
symbolic interpretations were subsequently translated into
jewelry design prototypes to demonstrate the integration of
materials science, semiotic interpretation, and contemporary
jewelry design practice.

4. RESULTS
4.1 The testing result of pearls dyed with KMnO+

The apparent coloration of dyed pearls following dyeing
with 5.0 x 102 M KMnO; solution under various pH
conditions (2-7), a dyeing duration of 1-7 days, and at room
temperature is presented in Figure 1. During the soaking
period of 1-4 days, it was observed that under acidic
conditions, the dyed pearls' color exhibited a deeper golden-
yellow coloration than the dyed pearls' color under neutral
conditions. The pH factor at acidic conditions causes
darkening, which may be attributed to the increased oxidation
efficiency of KMnOj4 in more acidic solutions. The oxidation
potential (EY) increases with decreasing pH, consistent with
Egs. (1) and (2) for neutral and alkaline conditions, and acidic
conditions, respectively [18]. In the alkaline condition, MnOZ
is reduced to MnO,, through three electrons. On the other hand,
in the acidic condition, MnOj is reduced to Mn?* via a five-
electron process.

MnOj + 2H,0 + 3¢ i
~ MnO, + 40H~ + 0.59V(E°)
MnO; + 8H* + 5e”

- Mn?* + 4H,0 + 1.51V(E®)
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Figure 1. Apparent coloration of dyed pearls after dyeing
under different pH values and dyeing durations

Moreover, increasing dyeing duration led to progressively
deeper coloration. During the soaking period of 5-7 days,
pearls under all pH conditions exhibited surface irregularities,
characterized by dark brown spots dispersed on their surfaces
due to excessive oxidation of the organic matrix associated
with nacre and material degradation resulting from prolonged
treatment. Despite these color variations of all samples, the
natural luster of the pearls was retained throughout the process.

The apparent coloration of dyed pearls following dyeing
with KMnOj solutions of various concentrations (3.13 x 10-
5.0 x 102 M), dyeing duration of 1-7 days, at a fixed pH (7),
and at room temperature is shown in Figure 2. With increasing
prolonged dyeing duration and KMnO4 concentration solution,
the dyed pearls’ color progressively deepened from golden
yellow to deep golden. This deepening of color is attributed to
enhanced oxidation of surface organic components by nacre,
generating new manganese-containing surface phases (MnO»)
resulting from extended exposure to potassium permanganate.
In addition, increasing the dyeing duration and KMnOs
concentration induced the electrostatic attraction forces
between the positively charged sites on the pearl surface
(CaCOs: Ca®) and the negatively charged of MnO; [19-21].
These observations are consistent with previous reports, which
indicate that organic matrix, organic pigment, metal elements,
dye concentration, dyeing duration, pH value, and physical
structure influence pearl coloration [19, 22, 23], and these
results are also consistent with prior work on pearl dyeing
using organic chromophores such as crystal violet and
lycopene reported in Patent CN101940395A [15]. Similarly to
the previous section, soaking the dyed pearls for five days or
longer resulted in the appearance of surface irregularities and
the formation of dispersed dark brown spots on their surfaces
(Figure 2). So, both pigment deposition and surface oxidation
influence dyed pearls’ color, leading to variation and, at times,
uneven color development.
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Figure 2. Apparent coloration of dyed pearls after dyeing
under different KMnOy concentrations, dyeing durations, and
fixed pH=7

The total color difference (AE*) of dyed pearls after dyeing
in 5.0 x 102 M KMnOj; solution and under different pH values
is shown in Figure 3(a). It was found that the AE* values of
the dyed pearls were higher in acidic solutions than in neutral
ones. In the strongly acidic range (pH = 2-4), the AE* value
was about 31, whereas in the weakly acidic to neutral range
(pH = 5-7), the AE* values were between 23 and 25. These
results are consistent with the visual appearance of the dyed
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pearls shown in Figure 1. The AE* value also depended on the
concentration of the KMnOj solution and the dyeing duration.
During the dyeing duration of 1 to 4 days, the AE* values
generally increased with both concentration and dyeing time.
At low KMnOj4 concentrations (3.13 x 103-1.25 x 102 M), the
AE* values increased rapidly during the first two days and
tended to stabilize thereafter. In contrast, at higher
concentrations (2.5 x 102-5.0 x 102 M), only a slight increase
in AE* values was observed during the initial stage, followed
by stabilization after the second day, as shown in Figure 3(b).
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Figure 3. Total color difference (AE*) of dyed pearls after

dyeing with KMnOj solution, (a) different pH values and 4

days of dyeing duration, and (b) various concentrations and
1-4 days of dyeing duration

FTIR spectra were used to examine the chemical
characteristics of the pearl and dyed pearls to ascertain the
sample’s chemical makeup. The distinctive FTIR spectra of
pearl and dyed pearls are illustrated in Figure 4. Both pearl and
dyed pearls exhibited characteristic peaks at approximately
651,701, and 857 cm!, corresponding to the aragonite phase.
These peaks are attributed to the internal vibration modes of
the carbonate ion (COs*"), with the v+ mode appearing at 651
and 701 cm™ and the v> mode at 857 cm™ [24, 25]. Typically,
high-quality freshwater cultured pearls display the aragonite
phase [14, 26]. A peak at 1365 cm™ was assigned to MnO»,
representing the surface -OH groups of Mn—-OH in colloidal
MnO; [27]. The absorption band around 1200 cm™
corresponds to C-O stretching vibrations. Peaks associated
with KMnO4 were observed at approximately 1744 and 1404
cml. As the KMnOy concentration increased, the intensity of
the aragonite peaks decreased, while other peaks became more

prominent, which may be due to the higher KMnO4
concentration. Carboxyl, ketone, and ether groups cannot be
formed on the pearl surface at low KMnO4 concentrations in
limited reaction times [28]. The FTIR spectra correspond to
the increasing deep golden color (Figure 2) and the rise in AE*
(Figure 3(b)) as KMnOs concentration increases, which is
associated with the enhancement of Mn-related FTIR bands
and the relative attenuation of aragonite signals. As the spectra
of MnO» and other Mn-based compounds were increased,
maybe due to their forming a thin layer, which modifies light
absorption, scattering, and dynamic force at the nacre interface,
thus intensifying the golden to brown hues [19, 20, 29].

The results of the surface color stability test under dry
wiping conditions for dyed pearls at different pH values and
dyeing durations, as well as for samples at different KMnO4
concentrations and dyeing durations at pH 7, are shown in
Figures 5(a) and 5(b), respectively. The surface color stability
increased with increasing pH, from the minimum at 2 days
dyeing for pH 2 to the maximum at 4 days dyeing for pH 6 and
7. Noticeably, slight color removal was observed on dyed
pearls at higher pH values and longer dyeing durations, as
indicated by the days marked with an asterisk in Figure 5(a).
This may be due to the pH of the KMnOj solution in the dyeing
process strongly affecting oxidation potential, concentration
of ions, and chemical structure of dye, thereby influencing
their substantivity and fastness on materials (i.e., biomineral
materials, cellulose-based fabrics) [12, 13, 19]. The surface
color stability under dry wiping conditions of dyed pearls,
evaluated at various dyeing durations and KMnO4
concentrations, displayed distinct behaviors (Figure 5(b)).
Dyed pearls exhibiting visible color removal after testing are
indicated with an asterisk. At a KMnOy concentration of 3.13
x 10 M, dyed pearls dyed for 1-6 days exhibited no detectable
color removal following wiping, indicating effective dye
fixation. In contrast, at higher KMnO4 concentrations ranging
from 6.25 x 10-5.0 x 10> M, dyed pearls dyed for 1-4 days
demonstrated good color stability with no visible color
removal. However, when the dyeing duration exceeded 5 days,
these samples showed noticeable color detachment and surface

fading after dry wiping.
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Figure 5. Apparent surface color stability of the dyed pearls
after dyeing under dry wiping conditions (a) under 5.0 x 10
2 M KMnOs at different pH values for 1-7 days, (b) under
different dye concentrations at pH=7 for 1-7 days

From those results, the appropriate conditions for dyeing
pearls with KMnO; are dyeing concentration 5.0 x 102 M at
pH = 7 for 1-4 days. In comparison with CN101940395A,
dyed with crystal violet or lycopene, the reported optimum is
at the concentration 0.1 mg/ml, and 7 days yields uniform,
stable colors [15]. The contrast observed indicates that the
KMnO, system, which is related to the formation of MnO--
bearing surface layers, helps to fast-color development but
may cause surface defects over a longer dyeing duration,
whereas the organic dye systems have slower diffusion,
causing the molecular chromophores to enter the nacre and
thus requiring a longer dyeing duration for homogenous
coloration.

The microscopic images of the freshwater pearl, the pre-
treated pearl before dyeing, and the dyed pearls' surfaces are
presented in Figure 6(a-1). All samples in Figure 6 exhibit the
luster of natural freshwater pearls, while the surface
morphology and color distribution gradually become less
uniform as dyeing duration increases. After a dyeing duration
of 2-3 days (Figure 6(e-h)), the surface color appeared uniform
throughout the dyed pearls, with only slight dark spots
observed. When the dyeing duration was extended to 3-4 days
(Figure 6(i-1)), the dyed pearls’ surfaces became less uniform,

with some areas showing a lighter color. This could be because
some of the pigment came off. There were also a few dark
spots on the surfaces, which could be due to flaws that were
already there, like pits, pores, and scratches, that are common
on natural pearls [4]. They may be due to the impact on dye
absorption in those localized regions.

Figure 6. Surface micrographs of pearls: (a-b) untreated
freshwater pearl; (c-d) pre-treated pearl before dyeing; and
(e-1) pearls dyed in 5.0 x 102 M KMnO; at pH 7 for (e-f) 1

day, (g-h) 2 days, (i-j) 3 days, and (k-1) 4 days

The high resolution of the pearls’ surface micrographs is
shown in Figure 6(b, d, f, h, j, 1). It presents the prismatic layers
that stack on layers of nacre tablets with an aragonite crystal
structure, which corresponds with the FTIR result that shows
the aragonite phase of freshwater pearls. Moreover, the pearl
surface still shows the pores with the flaws of natural pearls
[30, 31]. The surface of the pre-treated pearl before dyeing and

1051
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the dyed pearl still show the prismatic layers of an aragonite
crystal structure, suggesting that mild acid cleans and smooths
the outermost layer without severely etching the underlying
aragonite platelets.

The color durability of the dyed pearls in common
household chemicals is summarized in Table 3. When the dyed
pearls were exposed to different household chemical solvents,
they reacted very differently. The dyed pearls that didn’t seem
to be affected were the ones that had been in alcohol for 5
hours. This shows that the surface is relatively resistant to
weak organic acids. In contrast, immersion in acetone caused
the color to fade noticeably after 3 hours. This means that

stronger organic solvents can partially break down the surface
layer and speed up the process of pigments leaching. Also,
soaking in ammonia and bleach for 1 hour and 30 minutes,
respectively, caused the colors to fade slowly and the samples
to look darker. These reactions are consistent with the findings
reported by Du Toit et al. [16]. The color of the samples started
to fade after 30 minutes, and the coating layer started to peel
after 1 hour in liquid soap. After 3 hours, the samples in
dishwashing liquid were clearly less colorful. The surfactants
and alkaline builders in these detergents probably help the
coating come off or separate, and make it easier for dyes to
move.

Table 3. Color durability testing of dyed pearls (dyeing condition with 5.0 x 10> M KMnO4 at pH 7 for 2 days) with common
household chemicals

Common Household

g Condition Result
Chemical
Alcohol Immersed in 95% ethanol for 5 h No visible color changes were observed on the samples.
Immersed in reagent-grade acetone No visible color change was observed within the first 3 h; thereafter, the
Acetone T : g
for5h color of the samples gradually faded with increasing time.
Trimersedin 10% N inm No visible color change was observed within the first 1 h; thereafter, the
Ammonia color gradually faded with increasing time, with pronounced fading and the

hydroxide for 18 h

Immersed in 6 wt% sodium

HGUseHol bleAgh hypochlorite (bottled, undiluted

(Hygiene) chlorine bleach) for 1 h
Liquid soap Immersed in diluted liquid soap (a
(Shokubutsu ratio of liquid soap and clean water
Monogatari) =1:20mL)for 1 h

Dishwashing liquid ‘Im_mersed m diluFed dish}vash.'mg_

(Sunlight) liquid (a ratio of dishwashing liquid

and clean water =1:20 mL) for 1 h

appearance of a dark tone observed in samples.

No visible color change was observed within the first 30 min; thereafter,
the color gradually faded with increasing time, with pronounced fading and

the appearance of a dark tone observed in samples.

Color fading was observed within the first 30 min., and the coating layer

peeling was observed within 1 h.

No visible color change was observed within the first 1 h; thereafter, the

color started to fade after 1 h and clearly faded in 3 h.

4.2 Conceptual connection between The Birth of Venus and
gold-dyed pearls

Analysis has shown that Renaissance and Modern period
paintings of “The Birth of Venus” present a very similar
emphasis on the goddess Venus and use the Venus (or
goddess) figure, symbolizing perfection, vitality, and love.
Creative artistic objects and unique features add to the
atmosphere. Additionally, every work has been created in
varying cultural and historical circumstances, making it a
space for different purposes, as shown in Table 4, and different
interpretations, which are fascinating to viewers, reflecting
changes in the cultural and historical times. The study implies
that symbolism, beauty, and spiritual conviction are related
concepts across “The Birth of Venus” and the gold-dyed pearls.

The key symbolic, artistic, emotional, and cultural themes
identified through the analysis of The Birth of Venus artworks
are summarized in Table 5. Hall insists that pearls, a “natural”
material closely identified with purity, beauty, and rebirth,
correspond with Venus’s “emerged from the sea inside a
seashell” symbol—a classical metaphor for the natural ideal of
beauty [32]. Thus, the golden process of dyeing pearls is not
just “adding value” from a physical or economic perspective
but also acts as a “significance in its symbolic value™ and thus
turns and makes the material into a symbol for sublime beauty
and perfect ideal, such as in today’s symbolic design theory
about materials. The symbolic interpretation presented in this
section was developed through the analysis of experimental
material outcomes, particularly color variation, tonal depth,
and surface characteristics observed in the dyed pearls.

Table 4. Symbolic, artistic, and cultural analysis of The Birth of Venus

Aspect Summary
Venus serves as the primary symbol for love and beauty in all artwork. A common metaphor for birth, rebirth, and
Symbolism regeneration is the seashell. Venus's celestial and idealized nature is further reinforced by other embellishments like

angels and mythological or natural beings that allude to nature and purity.
In order to establish harmony and balance, each piece of art uses a variety of compositional techniques, such as the

Artistic Elements

purposeful use of color, dynamic linear movement that boosts visual vibrancy, and the development of depth through

light and shadow. Venus is the main subject of every piece, although her importance is highlighted by various artistic
techniques and visual hierarchy.

Emotion and
Atmosphere

A variety of emotional expressions are evoked by the artworks' general ambiance, from tranquility, beauty, and
enchantment to more complicated and violent moods. Despite these differences, the goddess Venus's grace and mystery
are consistently portrayed through body language, subtle color use, and facial expressions.

The social ideals and cultural surroundings of various historical periods, from the Renaissance to the Modern era, are

Cultural and
Historical Context

reflected in all works, which affirm the impact of classical literature and legendary storytelling. These influences have
influenced artistic styles including Impressionism, Neoclassicism, and Neoromanticism, which frequently use the

figure of Venus to examine the significance, worth, and depiction of femininity.
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Table 5. Symbolic, artistic, and theological connections between dyed pearls and The Birth of Venus

Topic Core Concept Description Connection to “Dyed Pearls” and “The Birth of Venus”
@ " . Venus is born from the sea and a seashell (the origin of
S b°l.lc Beau'ty > Purity, Gold-qyed peatls §y}nboll'z e beauty, pearls); the gold color elevates Venus’s value and represents
Connection Uniqueness purity, and feminine skin tones : 5
ideal perfection.
Amsm. eangfomation Gold-dyed pearls convey both Comparable to the multiple interpretations of a painting,
Interpretation and Value X » X "

% 3 external and internal beauty beauty is gold created from the outer shell.

Dimension Enhancement

Theological Purity, Nobility, ~ Pearls symbolize purity, nobility, and
Dimension Sacredness the attainment of a cultural ideal

Venus represents idealized beauty; gold signifies
transcendental or supernatural beauty (“beauty is interpreted

through symbolic meaning™).
Artistic dimension: warm tones,
- luxury, gold pearls as focal points
.};::lry In;‘;ll:a; ‘c;‘x’thz;m \Design: wave motifs, tiered Visual elements from The Birth of Venus are translated into
A gnh Ve arrangements, diamonds/gemstones contemporary jewelry design.
pproac enus \Composition: symmetry, curved
lines, gold pearls as the visual center
Conceptual Timeless Beauty Gold-dyed pearls as symbols of The integration of “gold-dyed pearls” and The Birth of
Summary beauty, perfection, and sacredness Venus culminates in the concept of “Golden Birth Jewelry.”

In terms of artistic interpretation, they resemble the artistic
content of The Birth of Venus, employing colors, lines, and
equilibrium with purpose in terms of portraying external
appearance while conveying the internal self of the subject.
The gold color of the pearls communicates that value is not
inherent but created and enhanced through perception and
interpretation, which echoes some of Botticelli’s ideas:
multiple levels of meaning for the same thing, which can be
approached according to the viewer’s cultural and aesthetic
background [33]. Therefore, beauty originates from the
process of perceiving, understanding, and the individual's
aesthetic experience rather than being restricted to appearance.

The symbolic significance of gold-dyed pearls relates to
concepts of purity, nobility, and idealized beauty within
cultural interpretation and jewelry design. That corresponds
with the image of Venus as the goddess of love and beauty.
The natural origin of pearls reflects the relationship between
the material and cultural meaning; therefore, pearls serve as a
“symbolic intermediary”, a link between inner virtues and
outward expression. This is consistent with Hall’s research,
which states that symbolic intermediaries are a widely
discussed concept in the study of sacred symbolism and
material culture in art and design [32].

The use of these ideas in the design of gold and pearl
jewelry is a clear testament to how classical art can be turned
into modern design. The reflection of the aesthetic ideals of
the Renaissance consists of warm tones, flowing curves, and
harmony. Furthermore, they remain relatable to modern
sensibilities. The movement, rhythm, and luxury in design
elements convey the meaning from Wave-like shapes, layering,
and harmonious gemstone combinations. Meanwhile, the
balanced collocation and emphasis on the gold and pearls
supported the materials as a primary symbol. That corresponds
to the research in position materials, with stories and cultural
representations instead of just static parts [34]. These symbolic
interpretations provided the conceptual basis for the
subsequent jewelry design process, in which experimental
material outcomes were ftranslated into compositional
structures, color arrangements, and symbolic design elements.

4.3 Application of materials in jewelry design
The use of dyed pearls in the jewelry design is shown in

Figure 7. The jewelry design prototypes apply the dyed pearls
from the experiment with the concept of The Birth of Venus.

Moreover, the materials from the experiment were
transformed into meaningful and beautiful ones. The jewelry
prototypes were developed and designed, including color
variation, tonal depth, and surface characteristics. This
research informed compositional and symbolic decisions in
contemporary jewelry design. The visual and compositional
development of the jewelry prototypes was directly informed
by the experimental outcomes of the dyed pearls, particularly
the tonal variation, pearl surface, and color gradients observed
during the dyeing process. Moreover, the experimental
materials were translated into symbolic and culturally
informed jewelry forms through the design process. The use
of dyed pearls in this work is not typical experimentation;
instead, it goes beyond the simple application of different-
toned dyed pearls. Three jewelry design prototypes, including
abrooch converted into a pendant and earrings that are derived
from The Birth of Venus picture, are part of the Divine
Emergence series. In addition, three creative dimensions were
used to define the prototypes as art elements, art composition,
and art expression.
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Figure 7. Jewelry design prototypes featuring dyed pearls
inspired by The Birth of Venus, from the collection titled
“Divine Emergence”

Art Elements: The goddess’s curves, flowing hair, and

moving waves all represent movement and softness, and they
were inspired by the painting "The Birth of Venus." The
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subdued shades of gold, pastel shades, and deeper shades like
purple and brown represent the mystery. The deep purple,
bright gold, and reddish-brown colors, all produced by the
KMnOj, dyeing of the pearls, symbolize the mystery and allure
of the Venus myth. The wavy shapes of the pearls make them
the most important part of the modern jewelry design.

Art Composition: The goddess is typically positioned at the
center of artistic compositions depicting Venus, directing the
viewer’s attention to the focal point through the details
presented in the artwork. Similar to the goddess, the pearl
functions as a “new Venus” in jewelry design, drawing
attention to it with structural shapes and metal lines.
Asymmetrical balance, or the waves that surround the goddess,
gives the image a sense of rhythm and a contemporary
appearance.

Art Expression: Venus represents beauty, rebirth, and
nature, while the shell and sea foam represent protection and
rebirth. Jewelry design is a form of emotion and expression,
and this is all expressed through metaphorically birthing the
sea and expressing this in the form of pearls. While settings
built on curves that resemble shells or waves convey beauty,
warmth, security, and the emotional layers of Venus” mythical
birth, deep or iridescent pearl colors convey mystery.

The results are presented in an important aspect of
contemporary jewelry design that focuses on telling the story
rather than decoration. The different tones of the dyed pearl
add dimension to the concept and symbolic connections to
femininity, mystery, and rebirth. This result corresponds with
that of Alan et al. [35], which shows that the transformation of
material can significantly increase a design’s narrative
efficacy. The Divine Emergence collection's visual language
is based on curvilinear shapes, an unbalanced balance, and a
strong focal point. All these compositional elements are
aesthetic codes of cultural significance that are connected to a
story, like patterns related to Venus, such as waves, shells, and
the process of emergence. The use of culturally embedded
images supports Liu and Zhao’s suggestion that cultural codes
are incorporated for specific purposes in contemporary design
to elicit perception and emotional involvement [36]. The
combination of experimental material processes with
mythological reading is a prime example of research-oriented
design. According to Besten [37], the convergence of technical
innovation and cultural meaning-generation is recognized as a
key characteristic of modern art jewelry. The pearl’s central
position and flowing curves combine form and concept,
evoking concepts of fluidity and symbolic renewal. Generally
speaking, a combination of visual symbolism, myth, and
experimental material creates a robust conceptual framework
for modern jewelry design, expanding its linguistic, cultural,
and intellectual influence.

5. CONCLUSIONS

This study has demonstrated that dyeing freshwater pearls
with potassium permanganate (KMnOy) can be utilized in the
jewelry industry for both color alteration and material
transformation of the pearls. The dyed pearls exhibited a wide
range from golden-yellow to deep gold, with different pH, dye
concentration, and immersion duration. Under acidic
conditions (pH = 2-4), pearls exhibited higher oxidation
efficiency and a greater effect on the deeper coloration,
compared to lighter tones at near-neutral pH (pH = 5-7). The
dyeing duration (more than 5 days) and higher KMnO4

concentrations increase color intensity but cause brown
spotting due to KMnOy solution degradation. Microscopy
confirmed that shorter immersion maintained uniform color,
whereas longer dyeing duration induced pigment degradation.
FTIR analysis indicated the aragonite phase and increased
surface manganese species with higher KMnO4 content. The
stability testing for everyday usage confirms that dyed pearls
produced under appropriate conditions remained suitable for
jewelry applications despite all the exposure to strong
household chemical agents that caused the fading. The optimal
conditions for achieving durable golden coloration were 0.25-
0.5 x102 M KMnOs, pH = 5-6, and dyeing periods under five
days. These controlled parameters enable the production of
stable, aesthetically appealing dyed pearls suitable for
innovative jewelry applications.

By positioning dyed pearls as a symbolic rather than
decorative material, this work has ramifications not only for
material science but also for the humanities and design
discourse. According to semiotics and storytelling design, the
golden and brownish colors that KMnOj4 dyeing made were
thought to be connected to the myth of The Birth of Venus,
which stands for beauty, rebirth, femininity, and the power of
nature. According to semiotic and storytelling design
approaches, the golden and brownish tones produced through
KMnO; dyeing were interpreted as symbolic representations
associated with The Birth of Venus, particularly in relation to
rebirth, femininity, and cultural meaning. In this context, color
becomes an emotional and cultural language. Pearls are used
to tell stories and share their history that goes beyond physical
color. These findings form the basis for the development of
jewelry design prototypes, demonstrating how innovative
material techniques can yield culturally significant design
products. These prototypes further demonstrate the
significance of material-led design research as a knowledge-
generation process capable of connecting scientific
experimentation with artistic interpretation through material
transformation. Although the scope of this study is restricted
to freshwater pearls and a single inorganic dye, the general
methodology can be applied to various natural materials and
cultural narratives in future investigations. Lastly, the study
demonstrates how modem design may create jewelry that is
both technically exceptional and culturally significant by
combining an emphasis on materials science, meaning-
interpretation, and design. This study contributes to
contemporary jewelry design research by demonstrating how
experimental material processes can be systematically
integrated with semiotic interpretation and cultural storytelling
to generate both material and design knowledge.
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