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ABSTRACT This study were conducted the particle-size analysis on 57 blue pigments to understand the step distribution
characteristics of blue pigments made out of Azurite by using Malvern’s Mastersizer 2000. As the result, most of the
conventional blue pigments in Korea, Japan, and Chinese showed good granularity step separation except for few, and
the smaller the particle, the more the Span value increased and the wider the granularity distribution range. On the basis
of Friedman and Sanders’s Grain size, most of the pigments were sand size to silt size. 72.2% of B-100 was clay size
and 2.5% of A-14 was gravel size. Even the same components can differ by the grain size directly affecting the important
property such as color formation, oil absorption, specific gravity, usability, etc. so the information about the granularity
distribution would be used for basic data to deal with natural pigments.
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THEARE HArE
wrolZlnh AdolA dojRle FE4UARS EGE £
et gh= =2 EHQ HF(EH), AF-ER), A
AR, A, ABCER, W=, 3= Sol Atk
(Lim, 2015). 84 QtRL FEo| 2= =yw, 254
Feli} e B 2Esto] thfdt 829 4o gh=
ARE AN 78ttt AEAY AzHozs Rt
dof A 270 4AE Y3 GRS EEsto] FA ZaiE
= Hlste] YA Fol e WY B =] €
< 71t Mg HStA] 7= Wl o] IA|TE, At W o]
xzolth. gre & 71 gt dAke F7]0f w
2k o] geix|n Y7L F2eE Yol YA WE T3
st A7t 2A =7 giie]] FEis e ofo] wolA]
H, YAE Tl T Wol Ao] 9 uhe} A=
o157 Eth(Lee, 2010). o]2|7F Y25 0|3t 24 &
PAA71E St MmApelE whETh @A AlwEe
A AEe Gl w2 1M28A 2 vrojxH, ¢
&= GA w} =AE 2 FEskL Qi) ¢' HErt
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RO AT GRS T THNam e
al., 2001, Jang et al., 2010, Sin, 2005, Kim et al., 2012).
2oz ZA} AT ofeh FUoA] AFEL A
3} QA BERe] AL Teld AT} S
AT (Lee ef al., 2013) AE Hotao| ot Aw, FEE
2 ¥| &3t FARRRFEAE] 7 (Scanning Electron Microscope)
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Table 1. Sample list for experiment.

Name Classification Count Country of Element Raw materials
manufacture
Azurite
A 56,7,8,9,10,11,12,13,14,15 11 Korea Cu Cus(CO3),(OH),
B 5,7,9, 11,13, A 6 Japan Cu Azurite Cu3(CO3)2(OH),
C 5,7,8,9,11,12, 13, 14, 15, A 10 Japan Cu Azurite Cu3(CO3)2(OH),
. . Azurite Cuz(CO3),(OH),
D 5,6,7,8,9,10, 11,12, 13, & 10 Japan Cu, Si, Fe Quartz SiO,
E 1,2,3,4,5,6,7,8,9,10, 11, 12 12 China Cu, Si, Ca, Fe Azurite Cu3(CO3)2(OH),
Azurite Cu3(CO3)2(OH),
F 1,2,3,4,5 5 China Cu, Ca, Fe Grossular
Ca3Alz(SiO4)3
G 1,2,3 3 China  Cu>>SiSFeCa A7urite Cus(CO5)x(OH),
Quartz SiO;
22 4ESH 238 59k 18] BANR) AR E B0l Ag st

22.1. A2 Hx2| 2 d=2A

53 (Azurite) Y& 57F RO Y& EA5H] ¢
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f718a FRE ERlste= AES AR 84529
S gRlskr] fJ8te] KS M ISO 787-3¢)] 2Aste] &
T35 PR Prpstglon ARoA &5 84
£ glglch #E £ I KS MISO 787-2¢] A
sto] AAIs}eLen] 275 2ot 9 2o 0-1.2% Apo]
2 ululgk S:20]9Ich KS M ISO 12488 53] 55 of
%1, NaOH, Chloroform AH4-s1] goje] Alaizte] 4
ol wet 71404 EAE SISOt RE AR} &
wle A¥EE ThHex) onE §744E ERsD
SIA] QyThaL Wk AR HEHAOR St 4
< 5ol 9HNARE THEEILER A5 {1 EOIY
T84 EZol Az AAENES ALz A
ot 2ges Az ZFE f71E AAE A AAH=
Aerstgict

A=o] FE T 0.1 g-0.5 g& AHBAT U HAE
o] B4kg 571 $I5to] IGEPAL(CA-360) v/ AU
A 1%5 3 ml F= ARSI w|g AlgE A7
Ultrasonic cleaner(MUJIGAE, SD-D300H)E AR5} 3
£ 5% 13 FARFT: Sl EETS4d0] =2 Tsopropyl
AlcoholZ 21 mlE A| &9 37519 2L Ultrasonic cleaner
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Table 2. The classification for Grain size.

Grain size
- Descriptive terminology
Phi mm/ um
1 2048 mm Very large boulders
Large boulders

-10 1024 Medium boulders

-9 512 small boulders Boulders
-8 256 Large cobbles

-7 128 Small cobbles

-6 64 Very coarse pebbles

-5 32 coarse pebbles

-4 16 Medium pebbles Gravel
-3 8 Fine pebbles

-2 4 Very fine pebbles

-1 2 Very coarse sand

0 1 coarse sand

1 500 pm Medium sand Sand
2 250 Fine sand

3 125 Very fine sand

4 63 Very coarse silt

5 31 Coarse silt

6 16 Medium silt Silt
7 Fine silt

8 4 Very fine silt

9 Clay Clay

2.2.3. Grain size 2%

Mastersizer 200022 BAsF A 55 JA=2] 7|2
E5517] flste, 1A, 2 Ees A-AARE,
HE) 2719 A7} dA8] E7-E o] L=, Friedman and
Sanders(J. Blott and Pye, 2001)7} A2}t Grain sizeS 7]
Z0 2 v|w 3} tiTable 2).

3.2 1
31, YEBF U YTEE 57

A AuetR el B YL CALS} EALE Al2ls}
2, 9 eAlo] njel whlash pARS Bolw T o
2 o] WBke S YEh LT Table 3, Figure 1]

Al Kol e} o] AAN= Fof Hat Y&=7} 138 umo]H
F47} 12.6 umE 7HATE BAR= | 122.6 umoflA]
22 mé] i =& UERHIL 2 umo] Hit d=E
AAG AlHAR FollMe 7P 22 Bt Y= #telch D
AHS] A H 179.9 um?] B4 Y= Holal 4 8.1
um BAYEE 7Hch FAR GALY) -9 BR7F 2425
AN, 37) AR o] R AL F= Flf 72.7 umof| A F
2 6 um, GAl= | 25 umof| A #2152 umE 7HA T}
CALe} EALS] 9 it Q=of| o9& 7Hx]=dl C-113
C-127} 27} 34.2 um®} 35.4 um 2 oh2 FFO| AT FA
3t Hat Y5 7Hh Figure 29] (C)oll A C-14= 483
Blo] Bx IS 7FAH C-100-2 0.36 umof|A] 25.18 um
o) vy Y2 Ao vt A4S el HA Spangt
£ 2307 CARZollA= & SpanglZ 7HIth. EAR= C
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Figure 1. Average particle-size(A, B) and span value(C, D) of Korea, Japan, and Chinese pigments.
Table 3. Average particle-size of Korea, Japan, and Chinese pigments.
Classifi- Average particle size (Lm) Span value
cation A B C D E F G A B C D E F G

1 - - - - 934 727 25.0 - - - - 1.06 092 1.71

2 - - - - 87.4 528 2138 - - - - 0.84 1.08 1.41

3 - - - - 693 348 152 - - - - 086 1.51 2.12

4 - - - - 579 16.5 - - - - - 0.85 3.38 -

5 138.3 122.6 164.1 1799 672 6.0 - 0.66 0.81 0.73 0.75 033 2.64 -

6 103.1 - - 1294 494 - - 0.68 - - 093 094 - -

7 733 534 117.6 79.6 393 - - 0.68 096 0.71 0.66 1.15 - -

8 52.3 - 95.6 664 304 - - 0.68 - 067 082 1.15 - -

9 40.0 20.1 639 456 243 - - 0.68 0.89 0.75 094 1.24 - -

10 323 - - 322 165 - - 0.78 - - 0.87 2.67 - -

11 234 122 342 262 149 - - 090 1.08 1.00 098 290 - -

12 18.2 - 354 142 109 - - 1.10 - 097 142 275 - -

13 192 7.1 185 128 - - - .71 1.09 132 1.28 - - -

14 14.6 - 11.3 - - - - 2.35 - 1.43 - - - -

15 12.6 - 9.4 - - - - 2.32 - 1.90 - - - -

S} - 2.0 5.0 8.1 - - - - 232 240 1.72 - - -
Afe} 2ol Bt A=rF Y= SAlC wek gkt FAo] BEs] HrolA e FEE, T Y] A Ao
E-47}57.9 um=Z 5H Q] Ho =2l 67.2 umE ) 22 3 Aot HdEch E-125= E-11 R AR oz £2 He
 YEE 7= Fl€gol ATk O] FEE 7ML E-119] Span g2 2.9 E-12=2.72

Figure 29] (E)ollA] 2 ¥ E-105-E%= 0.4 umol|4] 79.62
ume §2 = EZIASE 7HXH 11HS 45 Fe9

E-127} %2 Spangh& 7H4lth
U Al tE Y] AANE Fat Y=9} Span gro] HiuE]
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Figure 2. Particle-size distribution of Korea, Japan, and Chinese pigments.
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