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ABSTBACT In this study, the potash glass beads of 281 samples in 30 sites analyzed until now were classified according
to the chemical composition. And the color, size, manufacturing technique and distribution period were compared. Korea
potash glass beads are divided into 3 types depending on the stabilizer content. I, II type is the CaO and Al,Os content
of less than 5%. Relatively, I type has a high CaO and II type has a high Al,Os. In contrast, III type comprises more than
Ca0 5%. 1, Il type is the saltpetre, I1I type is estimated using plant ash as row material of flux. A review of the properties
by type, I type is cobalt blue, copper blue and purple beads. The outer diameter is sized to the range 1.4 ~ 7.4mm. Also
it was produced by the drawing technique. It was used continuously from BC 1C until around AD 6C. On the other hand,
II type is outer diameter of 1.9 ~ 3.6mm and a copper blue beads. manufacturing technique is the same as the I type.
This seems to have been in use since around AD 1C to 4C. Finally, I1I type is brown, colorless, amber beads and an outer
diameter of about 10mm. It was formed by winding technique and appeared in the tombs of Goryeo and Joseon Dynasty.
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As aresult, 3 types of potash glass beads distributed in Korea is likely to flowing through the various trade routes from

different provenances.

Key Words: Potash glass, Drawing technique, Winding technique, Cobalt blue glass bead, Plant ash, Saltpetre(KNO3).
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Table 1. Analytical sample list of the potash glass beads.

. . No. of Color
Symbol  Region site Century samples Type (No.ofsamples)”
Seoul Eunpyeong Br(26), C(5),
1 se Seoul Newtown Joseon Dynasty 32 Round bead It-gB(1)
2 mhr Hwaseong Maha-ri 4c 3 Round bead  P(2), PB(1)
3  ym Gyeonggi-do Yongin Mabuk-ri Goryeo Dynasty 1 Round bead C(1)
4 sc Osan Sucheong-dong 4c early-late 5 Round bead  P(1), PB(4)
5 md Pyeongtack Madu-ri 2¢~3c¢ 10 Round bead BG(2), PB(8)
6 yb  Chungcheong Yeongdong Beophwa-ri  Joseon Dynasty 1 Round bead Br(1)
7  och buk-do Ochang Yangcheong-ri ~ Joseon Dynasty 2 Round bead 1t-A(2)
8 4 Asan Myeongam clate~3clate 13 Roundbead P(1), PB(12)
Bakjimeure
9 dj Ch " Cheonan Dujeong-dong 4c early ~mid 1 Round bead PB(1)
10 yw ﬁgﬁf - dez)ong Cheonan Yongwon-ri 4c mid ~ late 3 Round bead PB(3)
11 bj Seosan Bujang-ri 4c~5c 1 Round bead PB(1)
2 mr Gongju King Muryeong's 529 2 Round bead PQ)
Tomb
13 sw Wanju Sangun-ri 4c early ~ 5c late 3 Round bead PB(3)
14 ns Jeollabuk-do = Gochang Namsan-ri 3c~5c¢ 1 Round bead PB(1)
15 gsd Gochang Seondong-ri 3c~5c¢ 4 Round bead  P(2), PB(2)
. . . BG(1), gB(2),
16 ba Jeollanam-do Naju Bogam-ri 6¢ early-mid 7 Round bead P(1), PB(3)
17 pd Daegu Paldal-dong 1c early ~ late 11 Round bead PB(11)
18  ss Daeju Sinseo 1c early ~2c early 19 Round bead BG( ;1];’(7‘%)}3(1)’
. . Since the Goryeo
19 ssd Sangju Seongdong-ri Dynasty 1 Round bead A1)
20 hn Yeongcheon Hwanam-ri 4¢ late ~ 6¢ 8 Round bead  P(1), PB(7)
- BG(1), gB(1),
21  os Pohang Okseong-ri 3c early 5 Round bead P(2), PB(1)
Gyeongsang BG(1 3’ B(1
22 de buk-do  Gyeongju Deokcheon-ri ~ BC lc~3c mid 23 Round bead (Pé’(ég) OF
Gyeongju Hwangnam gB(1), P(2),
23 hnt Dacchong South 5¢ 5 Round bead PB(2)
24 im Gyeongsan Imdang-dong 1c early ~ 6¢ early 13 Round bead B(i’(]?(,lll)g D,
. . . BG(2), gB(1),
25  sd Gyeongsan Sindae-ri le~2c 29 Round bead PB(26)
26 js Goryeong Jisan-dong 6¢ early 14 Round bead  P(9), PB(5)
BG(3), ¢B(7),
. . 2 ly ~4c lat 40 Round bead
27  vyd Gimhae Yangdong-ri ¢ catly —4c late ounabead —p(s), pB(25)
2c 1 Tubular bead PB(1)
. Gyeongsang . . 4c late~5c late 14 Round bead  P(2), PB(12)
2 h
8 Uy nam-do Gimhae Jinyeong Joseon Dynasty 3 Round bead Br(3)
29 gs Gimhae Gusan-dong Goryf]:;) and Joseon 1 Round bead Br(1)
ynasty
30 dhr Changwon Daho-ri BC 1c 5 Round bead PB(5)
Total 281

*Color : A; Amber, BG; Bluish Green(copper blue), Br; Brawn, C : Colorless, gB; greenish Blue(copper blue), P; Purple,
PB; Purple Blue(cobalt blue).
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Figure 1. The distribution chart of sites of potash glass beads investigated in this study.
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Figure 2. Cross-section images of optical microscope and SEM on the hydrated potash glass beads; (a) tj-30, (b) yd-15.
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Figure 3. The classification of stabilizer on potash glass beads.
Table 2. The average composition of each type.
. ) Oxide Concentration (Wt. %)
Classification - -
Si0, Na,O KO CaO ALO3; MgO TiO, MnO FeO3 CuO
Potashglass I type aver 74.9 1.2 16.9 1.3 1.5 0.28 0.20 1.6 1.1 0.41
(220ea) std 2.0 0.7 1.6 0.3 0.5 0.10  0.09 0.5 0.5 0.65
min  65.5 0.0 12.2 0.6 0.4 0.11 0.00 0.0 0.3 0.00
max 799 3.8 21.2 2.8 3.1 0.60  0.59 39 29 2.38
Potashglass Il type aver  73.8 1.3 17.6 0.49 3.9 0.16 0.11 <0.1 0.52 1.6
(17ea) std 1.4 0.6 1.2 0.18 0.6 0.03 0.09 0.05 0.2
min  70.7 0.1 142 026 2.7 0.12 000 000 041 1.3
max 75.7 2.3 20.1 0.86 4.5 022 0.23 0.00  0.60 1.9
tj-61 71.3 23 17.6 1.0 3.8 020 0.25 1.6 1.6 <0.1
Potashglass Il type aver 64.2 1.4 21.0 9.3 1.4 1.5 <0.1 <0.1 028  <0.1
(41ea) std 2.7 0.8 24 2.0 0.9 0.6 0.09
min 589 0.2 12.0 6.4 0.4 0.2 0.00 000 012  0.00
max 68.9 2.9 23.9 144 4.5 32 0.25 0.07 048 0.23
se-40 60.3 2.6 19.4 8.9 59 028 013 <0.1 022 099
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Figure 5. The graph of size on external diameter of potash
glass beads.
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Figure 4. The share graph on the color of potash glass beads; (a) I type, (b) II type, (c) III type.
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Figure 6. Cross-section images of optical microscope and SEM on the potas

type(md-4), (c) III type(jy-1).
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Figure 7. Images of optical microscope on the surface of potash glass beads; (a) ~(b) I type, (c)~(d) II type, (e)~(f) III type.
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2 7|k Mo Erlo] Y] AN HOR Polglt FBEL 5
S PYFoR YL 71 WobH WE AS & 4 9t
a4, R 7Y (Fgure 7). Tob JYSISAEE A7 £ 2 30

g SAE FE FEAA ERlEE V12 A IgA

shtzolA EEE= FE1&9 Al 2 fe gollo] A2 HojA wSo]R EHo|tkFigure 7(D).
£9 Yol Hie a4 FH HAEeE §8 §HE o)gjsl AREL Sal7Le AAd aits dA3 Ho
ot &2 ARtshs B2 71N, 2] §AS HoldA  migom B7ea o] AAS] 913 SHd F4] 34
F2] HE vhEo] ¥ & AGst LS WE= 52U o] o]Rojx|¥ ol Zel4lf-2 1Y
719, AFA el fr2l SHolu fEl EE YR Ho Ye o] $EHE 18 9 A FFEoA Yukgon

F2 71 2= 7)ot f8 golgo AR G 7kl f UE= ERo 2 o) wakel - 28 a)(Kim ef al., 2012),
g Fojg9 & FES A2 JFA7I= F2 7IH 50l 28 A=, 3M4 HA2 92 (Kim and Kim, 2013b) &
I YTK(Kim, 2013). o EEH FE|EolAl gld vt it

frele 2 284 Ak flol BT =hYllE =7 AzE 71 b At 744 o] F&0) A7)9 U
'8}1 IfEes AR 42 ANF AR e 5, g #@Eo] Q= Ao L BHE I, IF o] u]3) TolA] wt

4, &, 7| 2ot 22 oofst Aol ERIEW o= A W =mEo arsta AL e ¢ =5
Holu} 8§ & Wz 3g e thgl chekst ARE AlFech
(Kim, 2002). B3], 7]Z&= 1t 7|&2 B4 88 25 45 |E A7)
7F Rot 2] SN o] o R WHEER] 1t

-

T §) el AES e AR A Wl g 2 BRI 21 470 AR HEE r|EeR

of weh Sl A AR A FUFOR, AR A A 3FFE) FeRifalel dE #5 A7IE BAIS Rk

A5 7S PYgo vhass B4 walk (Table 3). 71 B3}, 3579 ZEHIRE 27] G2 45
2720 wein e tiste] A4 R FAAAR o FEE Hol: A= et

nAg olgsle] PG Bt 2ol et FEE 2§ EeHIgYe FE fY0R BREE 1L 7 &

Pz Yehbs AZ 7o) B3 HRE Figure 6~7¢] 5 7FY #E BC 1C7 A% 3tzel £&3}o] AD 6C
AAstict vt I A3, ek R 1 1382 Y 77}%1 A&A 07 GEE|L oS Heltt o] $PL Tk
7 o] vlgka} 7o ZHlgko @ B Zo| AL Tk At 237 NEA Yyehd= 34171 3 7HA] 71 &=

9] 7] wj o] TAE ch(Figure 6(a)~(b)). ol AFA & RU& = e £8E FEErtHKim 2002; Kim,
ko 2 AT Flo] FSS BoiFE Aoz Hof  2013). ¥FA NP [PHET} & AD 107 Fhit=o] §-5
A TENSS & 5 ok B &0 T REo iR HY| AFSH] 4CH 5] dEEe FEE HelH 1]
Bo] AU BET FHZ JF o}F FAE Fol7] A FH I REFE AAS] Ad Aoz e o<}

A8 GHE E& vt FAo| o]FofA Aoz Ktk 2L IFY {5 P LEAAE LGS FASHA Y
(Figure 7(a)~(d)). Bl Ao 2 43 A it Tamura, 2012). o]= 1&g

R A MFL L IF0) vg) 7|29 o] dx  7h Y REE T3 98 2I9FY 7S SEdst
3] 22 EAo] Folgth(Figure 6(c)). ol= §A o] = ZIA=E E S Sl

ozl sfshy EAaL gt A2 7|2t WA U} LAl |21 g adfe] #3ke 471
of AR WS HAo] fAF Aoz B4 Qrk A4 7] A dils 2 ASAIYE di#shs ZefA R aokh

Table 3. Changes in the distribution of potash glass beads.

type BC1C ADIC 2C 3C 4C 5C 6C G&J dynasty
Potash glass I
Potash glass II
Potash glass II1
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