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Abstract : The inorganic pearlescent pigment have high physical and chemical stability, thus it is
used in a variety field, which has better light stability, solvent resistance and thermostability.

In this paper, we were synthesized the pearlescent pigment for cosmetics which was coated cobalt
chloride for base of blue color metal oxide on mica titania substrate using hydrothermal synthesis
method. To complement the color of the pigment by cobalt, pearl pigment were coated by different
metal salt and cobalt ratio, to implement a variety of color value, depending on the kind of metal
salts were synthesized. Synthesized pearlescent pigments appear various color as kind of added
metal salt precursor and molar ration of cobalt and other metals. We controlled coating and color
by composition of metal salt and type of metal salts, and that confirm the pigment characteristics
of color changes through the analysis of color difference meter. Synthesized pigment was
characterized by SPM, SEM, XRD, and EDS.

Keywords - Cobalt Compound, Pearlescent Pigment, Spectrophotometer, Blue Color, Hydrothermal
Synthesis Method
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!

( stirring and heating (80°C) |

Control pH
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[ TiO,/Mica solution ]

_[

[ stiming(30°C, 10min) |

Dropping 2.5wt% NaOH ]

Dropping metal salt
precursor solution

[ Filtering and washing ]

[ Drying (100, 24b) |

[ Caleining(800°C, 30min) |

[ Pearlescent pigment ]

Fig. 1. Preparation procedure of metal oxide
coated titania/mica pearlescent pigment.

Table 1. Formulation of Synthetic Multicolored Pearlescent Pigment with Cobalt/Metal Ratio

aterial EL 400 q Co : Al Co : Mg Co : Ca Co @ Zn
Code (g) P (molar ratio)  (molar ratio)  (molar ratio)  (molar ratio)
CM-01 9.0
CM—-02 8.0
5.0

CM-03 7.0
CM—-04 6.0
CM—-05 0.5 :25 CM—-10 CM-15 CM—-20
CM—-06 1:2 CM-11 CM-16 CM-21
CM—-07 5.0 9.0 1.5 :1.5 CM-12 CM-17 CM—-22
CM—-08 21 CM-13 CM-18 CM—-23
CM-09 25105 CM-14 CM-19 CM—-24
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Table 2. CIE Value of Synthesized Multicolor Pearlescent Pigment Using Cobalt and Different

Metal Ratio
Material CIE value
Parameter ) )
Code Lr a* b* Cc*
CM—-01 pH 9 69.08 —9.17 17.11 19.42
CM—-02 pH 8 71.95 ~13.20 16.61 21.21
CM-03 pH 7 792.22 -3.73 14.40 14.88
CM—04 pH 6 85.16 —6.87 18.44 19.68
CM—-05 79.20 —7.00 -9.30 11.64
CM—-06 o Al 76.02 ~8.72 ~15.40 17.70
CM—-07 , 74.95 -9.20 ~2.40 9.51
cM—og  (molar ratio) 71.75 ~11.36 1.39 11.44
CM—-09 60.74 ~3.94 10.39 11.11
CM-10 81.12 —6.40 —1.67 6.61
CM-11 , 75.97 ~7.92 ~5.03 9.38
Co : Mg
CM-12 , 72.76 ~11.65 -3.05 12.04
CM-13 (molar ratio) 66.81 -13.91 8.57 16.33
CM—14 65.87 —15.44 6.69 16.83
CM—-15 66.02 ~7.90 17.15 18.89
CM-16 Co - Ca 71.10 ~7.98 17.89 19.59
CM—-17 _ 67.36 ~11.88 14.30 18.59
CM-18 (molar ratio) 62.05 ~13.99 11.53 18.13
CM-19 52.34 -5.38 9.42 10.85
CM—20 80.53 ~0.62 ~5.99 19.22
CM—21 o 7n 75.94 0.24 25.89 25.90
CM-22 , 66.26 ~13.98 5.65 15.08
MC—23 (molar ratio) 64.04 —4.48 18.45 18.99
CM—24 63.03 ~13.20 7.34 15.10
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Table 3. Color Image of Metal Oxide Coated Titania/Mica Pearlescent Pigment

Sample CM-01 CM-02 CM-03 CM-04

Image

Sample

Image

Sample

Image

Sample

Image

Sample

Image
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3.3. SEM &4
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Fig. 2. SEM images of synthesized pearlescent pigment as different kind of metal salt precursor.
(a) Titania/Mica, (b) CM—01, (c) CM—-06, (d) CM—11, (e) CM—18, (f) CM—22.

- 239 -



[e]
FEAoR SHE ol

=3
24 Avks 247 7|48 ALgE #5 vol7t ¥
Ehjote] 24 Al (a)9h ok B A
R S EECECEER S SRR E
grzel 24 A3l (b) ~ (D& Yehigich. 7]
A B ()5 v A3} BFFE 75 A

Eoll o9& 4444 Aert rste AS g3
Tt} o] uf Z}7te] F&AkeE HaE 7t
2o] ulo]7} EElYolE 7FoR BEEEE 3
Ho] IS 4 XRD EAoA &3 4
Aol YelA] &= Aoz B 4 9l(17]. =
E A3}E¢] A$3= JCPDS 7H= No. 421300091
ol&) 34.1% 57.3% 68.4% 39.6%0A XRD ¥
A AA7F e, o] who]gt HE o} 3
o HAv= A & F Jrk. &FvE AsEY
w2 2Ee e AA % o] 3

g

i

I~

4 e mica
u titania
P O B SR
g It 1 A A (9)
&
4 | @
£ ©

260 degree

Fig. 3. XRD pattern of titania/mica substrate
and synthesized sample about optimal
condition. (a) Titania/Mica (b) CM—01,
(c) CM—06, (d) CM—11, (e) CM~—18,
(f) CM—22

TR LR

frefo] #ol 7|l AA I =4 71 A YERY
A e AS AT 4 Qv IHE AFAE
gRlsh= Z1& mlol 7} ElEfYote] A 94 74
E7F A% A9E FE 3 EA4S 4
18]

Fig. 4o Yepliit}. Ak

ot E (a)ol YepSleH, tE TR/ &
T-A ¢ st ES Hriste] FA3 ok
A A3E Z442F (b), (o), (d), (e)dll HERNATH
714 ol =423k A3z ES A slo] Al
otz 2l (a)ollA] vlol7h EJElLole] AR Si, Al
Ti, 0, K& #elslgion, ¢tge] Mags el

= 203 98-S = ILET) 4.92 wte T+
T S G = AU
15 qg ke

ZFFetael (b)) 49 rlol7} Elelyole] A
Bol Si, Al, Ti, 0, K= gelst 5= 9dglon, =
WHETL 3.25 wt% A= FHE dos A
T AT T3 HrkE ddFuFel 23 (a)
o} s S uf dFujFe daFo] 9.60 wt%
oAlA 14.79 wtR= S7Feke A& &9l 33t

Aslul v Fy) I LEE Hrtsle] FEAt
slEo] IR E MFFutse JEEA Z9E
(c)oll YERAQIE. 7] vlo] 7} Elelyole] AR
¢l Si, Al, Ti, 0, K& &<l on, zate 3
2ol 587 wt%dS 9l & 4= A T3
7Fe mhodlgol 3.42 wt% H7FEY S v
EbxiT),

7121 mlol7t Elef o} ol Atz ES} 4
4S ARSle] orgE §AE CM-182 A
FEAAARE (D)o YeERHSITE 7129 717 A
2l Si, Al Ti, O, K& &S &2 & ¢ 9o
w, FWEE 754 wt%, TGS 2.24 wt% =7
3

K eto 2 AU ES} Aol S ALE-8le

A E otme] AEEAS (e)dl YERASILE T

=AY w7 R 7)1 71 S AL T

K 2ol gledrt.

T3 AstIAES} dslolde] HIte] oslA
= 32 wWt%et ofd AHE

3.82 wt%E AT = AT

[e5
AL
©

- 240 -



Vol. 30, No. 2 (2013) F&Aks1Eo] mu wol7} BEol AFHE okme] Ax @ AxpEst 9

T T
8 10
Weight S R - % Weight
MRl 683 024 960 1060 022 1669 492 1089 et | ennos
= . = _ . % 5273 1.00 1479 813 024 12.02 325 7.83
| ok | Mak | ALK | sik | PK | Tik | Cok | KL
Atom CM-01
o,

69.61 0.26- 8.47 8.97 0.16 828 L.99 226

095

1202 635 015 5350 121 1.50

(a) (b)

T T
3 4 5 6
kev
i [AFK [ SiK | TEiK | KK | GaK | CoL |
Bl 2475 57.62 24 5.02 047 224 754

e

5120 2005 388 028 1.54 377

it m
3301 342 9.50 10.54 023 2273 587 1468

o 2K [ MeK | ALK | sk | PK | Tik | CoK | KL |

59.83 4.07 10.22 1047 021 1324 237 356

(c) (d)

, L oK | ak | Sk | Tk | Cok | zak | KL |

4096 528 10.03 1584 932 3.82 10.74

aain mmm

6560 882 9.15 848 4.06 150

(e)
Fig. 4. EDS of synthesized pearlescent pigment. (a) CM—01, (b) CM—06, (c) CM—11, (d) CM~—18,
(e) CM—22
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