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ABSTRACT

We investigated the morphological characteristics of the pearlescent pigment by using scanning electron microscope,
energy dispersive X-ray spectrometry and thermal analyzer. The result is that the shape of pigment is platy polygonal
form through observing the pearlescent pigment by the scanning electron microscope. The size of pigment is various and
not formed in standardized size or shape. The pigment flakes were measured about from 30 um to 300 um. The tip of the
piece of pigment is pointed shape or angled. The result of observing them by the scanning electron microscope in mag-
nifying high power is that the edge and the lateral face of them is an round form and the measurement of thickness is
about 9 um. As well using the high magnification scanning electron microscope, the surface of the pigment flake ob-
served like rugged as coating with the TiO, element, the diameter of the coating particle is around 60 nm, then the coat-
ing particle consists of granular substance. Analysis of the configuration elements of pearlescent pigment using by the
energy dispersive X-ray spectrometry isthat O, Si, C, Na, Ca, Ti, Zn detected in the surface of pigment and its lateral face
identifies similar components. In thermal analysis, there are no contained quantity differences between them in beginning
from 100°C to 800°C showing thermal analysis, 1.1% out of contained quantity reduced at 115°C, 1.7% dropped at 416°C,

and 1.9% decreased at 797°C.
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o]=4] 3}AE (make up cosmetics), B} A= (body cos-
meticg) © 2 F-Fot3 3| mibg g 2R 5 s
(hair care cosmetics), 73] .5 3}4% (scap care cosmetics)
© 7 BFE3k(Mitsui, 1993).

v o] ¢ (make-up)-> ZHH 2~ ol A& A5}To] ol
o2 7HA] AYES AL dFo dEEA dz 3
3 F 71x3E B ORE AR AAE o

o} *Eii}% '\%T% LR +<&
224 4“501 X}ﬂ 9L_°ﬂ ﬂi 3 24
Bekate] BkEZEE Fole wbal FAlel Elele A ApAle
oju|A & QA A7 X*%SF WA 2 da AA ] &
I3} 5 B 9 59 B9l AR Fu AAde A
z3}17] 913ke] AHg-EH

Mz 3} AFZE 0] AR Fo|A] A4S Holsly FA]S )
ERf7] SsiA AREEE A2 °}E(plgment)°lﬂ} e
284 9] 1}-$t (insoluble powder) e = A 84 Eo
o2} §-7]9k= (organic pigment)e} F7]¢tE (inorganic pig-
ment) 2 231} (Paninaet a., 2008). §-7]¢te = 442t
2A] J2Elol} EdA] o] 9]e] wo|Z AFel de o
S5 3 glow HAFe] stk ubdHel W} Ak 9l odvle] A
ol okt =2 72 =k

F7IdEE FEAGREA IEE A AAEE
5 55 AHEste] gtont BBl IRl B A
7b ATEA] ghom FAlo] Wojx|7] wiie] FITelx: <l
3T ¥4 FIERES F2 ARk ok (Mitsui, 1993).

HF7)etg = ZAgtks (coloring pigments), ®i Aotk g (white
pigments), A& k& (extender plgments) 1 2 FPeigts
(pearlescent pigments) -0 2 EFxc} & 1] W
S SPEl AE Folsted Azl s lﬂ S ki
Adtae AR HHAA 2N Axg 245 A
Fo| AN, ¥R F A 253 AF) A 2

o)

9= 723 9= ?}E.OID}(Leeetal 1994).
AFFULRE o TR uls B W 5o
FfrEellA FE2T B dAEA g 22 dARE(es
pect ratio)S 7}X| 22 gl.ew, guanineo] 75~ 97%, hypoxan-
thinee] 3~25%% =}X]3tx g} (Maile et al., 2005). 18
U g AFFEkEe] s el v T 2
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Fig. 1. Diagram of interference between light rays reflecting at specu-
lar angles.
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3, 348 ghow st g
o) w5 Wby wEel AFHA AFFeetus} Az
Fol g glek
Q1A A .»]—Ello]_ g =0 2
3} )by (titanium oxide) o]} Ak3}x
2 FEAE3E (meta oxide) o] %
ca)°ﬂ I E= o] A
Fgeictas wge] Az oe] 34
Jsi) skl 3 WAkl Wb mg—% Qo7
Fel-S- Hofgte} (Tenorio et al., 2008). 215348 &3}=
Ik euasEel YAk drg %4545% 3457)
WEe] Yolihd W e FAEEL AT e B
(layer)ell Felxwr A= 248 28 W 2He 2b
Qe PAstel Asdos Fuasts vehdl Boh(Fg
1).
+RERF (micatitania) o] 739l =2} o]AbEE] e
AHAAM = Fo] vIALE ] S doA Alsle|etze] F
Aell whet 3ol S-S WA A oJ=] 7EA] A 0
¥} (Maileet al., 2005).
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X-ray spectrometry) & A-4-s}] T 3)5dck.
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2% 2 welsrl 1 AE AR (dub) $1o Lol 185

ion coater (Eiko)Z Al&3te] 20nm F7| = W F = (plati-

num coating)dt ©}g S-4700 (Hitachi) FAPAAIE R 7 02
15Kvel A} ZHastele).

AFgegtae] FA YRS HEs] f&AM ¢S

= 44l C,0,Cuy, S, Na Ca Ti, Zn 5-2] ZxfAta} 3

freds dobry] SJsiA] oA EARES-EA17] (INCA, Ox-
ford Ins., Great Britain)2 AM&-3}ic) ow] 7}&3Igke 15
Kvg o] g3ttt

£9 TR 2o - 3 WIE B
o Al8E 715%°] (oil paper) #lellA 1g9] A
% FeS 243 ok G344 sample holdero] 4a}s}
o} A FgeEetae] g d¥A4-2 sample holders} refer-
ence holderel] 9& EA)d] 7} A =FEA3 A v
shodek. ofdl wFEALS huh kvl (ALO)E AHE3HS
o 2FEAI Aaete] ¥ Aels FHFH z=IdE
o]-g-3ted 04 (0 point)7h#] &3] vl 24T o, I+
A}7] (Thermal Analyzer : Linseis Gas control L-40/2053 LBI-
28 Agstel HFE Zeadl Aeld Az st A3
(heating schedule)-g- £ 5°C=2 AA F 800°C7lA] Ak
AFRA A2 FA Zhul SA s

L.

Fig. 2. Optical micrograph of cheek area coated with pearlescent
pigment showing small flakes.

cherat Azz we whaksE (g 2).
AFAY JEE FAPAAAHos #A A e

ok W) 49 Yl sk glgden oF ke
o Pq Mgl ARl AFGE Gt o]9)s] e

ot o] B X,ia} aJrX-JHX] Skttt (Fig. 3a). k== U4
RoFe] ehar F7)7} gpeFsAl w3
HEd od %z 4 Z7)= <F 30umelA] 300 um7h=]

w3k gks 27he Eo] IS 2ol Arle EA)
UL o]E W9t ke 2AE /T AE (Fig
3b)

o7 dell A AFAEetee] 2 vlas
3 AT ez dEEglon] wRle] o2t &

Sol A= A Ak (Fig. 3o).
2pye] AFgectze] Sulel g FAAAEYA
BN trzte] FAE of oumz FAFG 2 A
< v dAT A2 A dEHNem ARG
A 2t st e vehdA] st (Fig. 3d, ).

i go] FAPAARR G dANA tmzzte] mAjE RS
o FWE 7HEA 9 eR¥e] Yz AAEGE =
He I 5g oJakstE R iAEel CJsiA AAA #A= 9
719 #4424

N
_1>~
-
rN
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¢

o

=4 1&g A= AAe| oF 60nm =7
2= 5ot (Fig. 3f).
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o, C= 7.8%, O 45.11%, Nax 6.76%, Mg-> 1.29%, Al
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Weight (%)
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Full Scale 6592 cts Cursor : 0.000keV

Fig. 4. Electron dispersive X-ray

Quantitative results

spectroscopy (EDS) to analyze the
material found in the surface of the
pearlescent pigment. Silicon (Si), sodi-
um (Na), calcium (Ca), aluminium
(Al), titanium (Ti) and zink (Zn) are
detected.

C ONaMgAIS K CaTiCuzn

2
Full Scale 5660 cts Cursor : 0.000keV

Fig. 5. Electron dispersive X-ray

Quantitative results

spectroscopy (EDS) to analyze the
material found in the lateral part of
the pearlescent pigment. Silicon (S),
sodium (Na), calcium (Ca), aluminium
(Al), titanium (Ti) and zink (Zn) are
detected.

C ONaMgAIS K CaTi Cuzn

Table 1. Electron dispersive X-ray spectroscopy (EDS) to analyze the pearlescent pigment. Average % weight of the materials in the pearlescent

pigment

Spectrum C (@) Na Mg Al Si K Ca Ti Cu Zn
Average 7.14 44.37 6.63 124 1.68 29.17 0.56 3.42 2.35 172 171
Spectrum 1 7.80 4511 6.76 1.29 1.68 29.19 0.57 3.05 1.67 142 1.44
Spectrum2 6.79 46.10 6.59 1.19 1.64 26.97 0.52 332 313 2.09 167
Spectrum 3 6.83 41.90 6.54 125 172 31.34 0.59 3.90 224 1.65 2.03

A33 lsde
AFeigtae] Zuol et Aoy Py Cr 683 oh
%, Ox= 41.90%, Na= 6.54%, Mg 1.25%, Al 1.72%, Si=

AT Na Ca Ti, Zn g Al oz HEE A8t 3l

Fgeletae] 9d8A ZH3t %7] 100°CHE 800°C7}A|

Al
31.34%, K= 0.59%, Ca= 3.90%, Tix= 2.24%, Cu= 1.65%, Z3F 71AhE Aol HolX] Uitk dEA ZH3) 115°Cofl

Zne 2.03%= =A<t (Table 1). Fig. Sel|A] ek} Ab
AE AL YAE FoA S7) 7B 2 ¥EE AA sl

A 1.1% F8F 7FAS 519137 416°CollA] 1.7% A 9l o
o] Ztad A& gl (Fig. 6).
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10 8-3(5) Fig. 6. Thermal analytic graph of
0.20 pearlescent pigments sample show
8 1-dM=rel (derived) [2-800] 015 that weight decrease for heat has been
0.10 slower.
61 - 1155C_0.003%/C 416.9C 0.001%/C _ 5458C —0.003%/C ! g-gg
797.4C —0.000%C | —0.05
44 - t-010 _
-015 O
—020
= 21 [ [ -025 =
S dM-rel (derived) [2_800] -030 3
20 [ 1155c 11.1% ' ' | A
: ~. J155C 711% _16% o [ 040 T
3 o] g o S — s s __1'6_/_,(_3?9‘2_C_71'7/;’ -045
416.7C —1.7% bo74c —19% :8;?2 s
—4 —0.60
~0.65
-0.70
-61 -075
-0.80
_8 -0.85
-0.90
-0.95
-101 —-1.00
100 200 300 400 500 600 700 800
Temperature (smoothed) [C]
2 ulH o]t} (Tohidifar et a., 2008). o8] =452 =0
o H 2 8 ARA I AY e F2E 33 e 449 32
Mz gE 28830 FRAEE 7R s o]’ 2745
AFPectnt Aol AFFUS F= dmzA 164 we FEEL AR FUI 714 $3dY o AT
7] Zgo|A Ag ol {2 vlEE o|gslelon (Male et o} 22 HAe mdE /HH FahE W x7te] 7)A
al. 2005), o] el k= FhAo] W] wie] WA Q) @ Rejola] whAbeEh 27e) whAbgo] Foml Fe4s,
FYA AFFetsst AREe] g w glnt. oF Eo| I E5E WAEE We) AEr ¥T F
od AFAEE PPl Dofuba vhme] AT AL Y| e A7) el st ¥ FHaHE 7}
2~ glom 3} 3} AAS sHA T ¢} AFee= 21t} (Smith, 2002; Bayat & Baghshahi, 2007).
FEAsER 2o ¥ AL T Yr BAE Q7o) FabiAEe]d HEeln AFPdelas] =
& (micant Aelvh(slica)sh o] Agol B BAE  we wmd vWnym A% AU BREGT =)
o ¥]5-5e] FAE} o] B et EFE Fol FAF A it olek 2
7V Qubdes AMgEE AFa: A4 AMEd Az Bayat & Baghshahi (2007)] B3t wlel o] &
2 2% titanium dioxide(TiO,), iron oxide (Fe,03), cromium FehgIe 7R T 9= Aoz Folxgh
oxide(Cr,03) ¢t -2 FE5AEER 5% +=249 (mica B dFelA =74 yel= 30~300umz #Ho|
platelet) S-¢] <1} (Tohidifar et al., 2008). 19l FAE Jumz A =i} =3 A8 x| I
53 AFFHEAS 7 ke g A7) HEA F54 B3 olatstelel izl =7]E 60nmE FAHI o]E
3152 mlel7l mlel Ak ShHEHA| | EEoepit 7 Edo| ta Z7]9] zbol SAIRE 12A FAES] Q)%

o} (Xu, 1995; Osterhold, 2000; Tan et al., 2003, 2004; Bertaux
et a., 2005; Jing & Hanbing, 2007; Ryu et al., 2008).

FAH o= JFsA wdE gk Ak RE s,
WAbge) Zhgdso R AFFE GhE oAlstelshe
srsde] JUsA =29 » glomz 1 FAE 23
o] ofe] 7bx) ZHAS vhehd 4 gl

AL glute] TANARS A, FA, A, =42
Abte] vehdod Heh Smelsle] AActeg © o8l
o) Aska e 2154 0] whHEe] 2},

AFBEtas B WAL (reflectance) & el 2}

¢

t}. Hanchisu (1975)= zF4eetar) 743 7HA4AS 7]
A FREZel| I BF ]AstEEE(TIOy) S T+
20~100nmedof 3} =2 el ass A7) e FEx
7ke] yol= 10~50um HejefoF sk F7= 70nm o] 3}
ofof ghtha W w3}l

7HAgA 0] AR el E50) BAeE A e o
ik qtmsl dEHoz FPEcles 2240 FRlod
Atel o] ZAHA A Wle] o} M E

B AFelA zFgeEiae] 8N Ay 7tdxr] 115°C
oA 1.1%°] ZaFo] 7FA3}l L, 416°Coll A 1.7%, 797°Cell
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A F FFe 1.9%7) Fradtedch Fr)xF3E kst
100°Cof| A} -E] 800°C7}#) 2] ﬂiﬁr
7443 7o g LxAlLe] w2

L =
Bz et ol e dse ATl

o
0-1}1

A4 FollA 800°C o]}l Akase} ZHg Fo| da¥ Zo
2A FEA o] 800°C o] -‘&i*év‘i'-‘éfl a2 EA3)
31t} Tohidifar et a. (2008)2] 1F3eleta o] A7 oA

A3 22 (micahematite) = 800°C01]/\1 2X| 7}

3t YA 3] (clacining) A7} =e] A3t 22 (powder)
/‘o]'EHi 9= otz s\ gulbd o=z olgE 800°C
7VA] 7} dted XﬂEL"* e A Al S FAIF
o}. Tenorio et al. (2008)2- &% EJe}] o} (titania coated mica)
rat Al Wke] gelel AL 4 93 800°CAAE 3
S fAlsk AaEAY A3EA] dow, A=
Kol glome QAo Fasheha Bslole)

B AFolA dEAAF 800°C7HA] 7t E S
o] W3h= 1LO%E wu|siA Jelton o]& Fx
313} 5o F4¢ wx 9lgle

Tan et a. (2002)2 z=4tE E-F (cobat blug)y & w= o]
Abstelske] 339 AFgelckae] Azsael A=
24 (red) g AHESHT ARvEI IBELNREL R
el o} (mica titania) el AAA|AA 1,173~1,273K
A AT B AAE W AFPEclEE dE
T odem oA HAe] ¢l dhAAI IS
XA Az wsige

A7l AgE AFgEtac] Y Y

o
2% A4

+ C, 0O, Na,
Mg, Al, Si, K, Ca, Ti, Cu, Zne| ZAZ= i}l A6 Apg-x
AEL 2o o]Aksle] el (titanium oxide)S =] E-3F B2

2 Faolxgr}. 923 AFFHEelz 2 IAs7] ¢sA
o] AbEE]EH (TIO,), AFEHA (Fe,0s), AFELZE (CrOs) 3 22
AR $E (mica)o] 3)%3te] WEA ek o F ¥
ZAEE A3 9 FEAEE (metal oxide) S B
w2 FAES 7T e RV A (Slica)el] T]E
o] FAEH(Smith, 2002). & ATl A A Az AL
AFFEIaE SRl o]Alslelgte] I By EA=
H

Joboptt 4 rlo nlJ

=3

& o

sl
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o FAE o oumz SAEAG. ezt U A He] oF
60nNme] o) AkzlElEr LBl LA 3] E-= o) i
AFFEts o] AUAFEAMEA ]S AREsle] A 4 A
2& BAM3 A7 ke 9L O, S, C Na Ca Ti, Zn 59
= 1

AEHAL k8] FH F9= LT AEEe] AEH o

il
ro

2= $% |l o} (micatitania) = &l= g}

AFFeetse] 98 Avt 27| 100°CHE 800°C7HA| F
F AT T AelE BelA dsith d¥A A 115°CellA
1.1% ZFef 714E 3193 416°CollA 1.7% FrAastgl o 797°C
oA L9%S] Tl 7w A Sdsiele.



