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Development of new color overglaze

Atsunori Shiraishi
Saga Ceramics Research Laboratory

Novel green colors of the overglaze decorations were developed by using environment-friendly new
green pigments and lead-free frits. The pigments were easy to be pulverized to fine powder and hard to be
melted in the frit at the temperature of preparing the overglaze. The colors of the overglaze decoration
fired at 800°C on porcelain panels were brilliant green and were quite different from the conventional

green colors using lead-free frits
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Development of new color overglaze
Research on coloring mechanisms of over-glaze by synchrotron light analysis.

Atsunori Shiraishi
Saga Ceramics Research Laboratory

The purpose of this study is development of red color overglaze using cupper component. Several kinds
of reductant agents were added to prepare overglaze using cupper. Finally, Pink color overglaze were
derived by adding Si and Al powder as reductant agents. According to the result of XAFS analysis, the
state of cupper in the pink overglaze was very similer to that in red glaze “Shinsha”. Therefore, it is

considered that red color overglaze could be obtained as same as “Shinsha” using cupper.
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AHIFFE TR MU RR S 2 > T ThoiuT,
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Study of chemical analysis technique of trace impurities in high purity stabilized
zirconia

Yuzo Shiwa
Saga Ceramics Research Laboratory

This study was aimed for the technical establishment that could measure the determination of trace
impurities in high purity stabilized zirconia to lower limit level around 0.001wt% by ICP-AES.
Microwave hydrothermal treatment apparatus was used for the pretreatment of the sample. Zirconia
powder for matrix was dissolved in sulfuric acid(1+2) solution with a small amount hydrofluoric acid in a
short time. Stabilized zirconia was dissolved only in sulfuric acid(1+2) in a short time. There was the
element of the low sensitivity that could not support with a demand lower limit level with the ICP-AES
apparatus which we used for determination in this study. But as for pretreatment method of this study and
the method for measurement, a validity was confirmed by the result value of a measurement of the
Ceramic Society of Japan certified reference material and the comparison of the certification value. And
measurement accuracy of trace impurities was possible to around 0.001wt%.
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EELD T2 D AR D E BT O RFEAHIML T
AN

AR R TH B A 5 &~ e &
ET 720, EOITIEEDOEBENREFSTND, 4
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RIS DB T, B Ao LR O Y
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M7 ERY Vv a=7 (4 HSY-8)Z 1 FE (LAF,
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FIRMAPEFS LOVHIE 15728 OBEERREIEL TH
RETIv 7 AR I ORBDMERT ST DRI HE
WE JCRM R 053 PLa=7##K No.3(LLT, R053
EIEER) BT, 72385, ~ N w7 ATz ko
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HEHLAT, 2r0, 99.978 EWEEDZ FAV V=,

NSRBI ORI HOUWTIERTER D od etk
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ZH9 100 glZ 92 1 ELTUNZp3, ABFSECIE IR
TR CEDLMERDT 0 | Wil ~— AL LTI fR )T
EE R LT, WSRO TR I3 A S R AT
MR (H,S0,) BL U7 AbAKHERE (HF) . F-AHIZ
AN UK TR BOELEE ICW-3000, HAY A4
7 ) TOBUKUT-b OZERL | IfkEs L T~ A
oo KEEREERE (ETHOS1 ~A/VAM—BXTL
FERD & FH V=,

723, AFFROEFEERROPE R IATRD LIATL,
HEAN—2ZD [mg/kgl LU, BRI HWDREREIR,
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22 FENNOT=HDEH

BT Ry e#1% Na, Al P, K, Ca, Ti, Fe,
Y]EL, MEMHOBEHERRINEER 1 DIOITe585%
TR I T, Kot3RT ICP A% —R 1000
mg/L Certipur” (Merck #1#) 2 L Ci#IL 7=, T v
a=7 <RI A, 7r0,99.978 ZIRIELI- kA IR
BHE~yF o 7 DpTEE T DR T, SHIZYR Y7
RO ELTAB L DT R T REND NV a=T TiEH
Lwt% G H T DA VT M AN T ZE va=
T T Uwt% BT DAY NTLE  ER S EFT
ICP A% % —K 1000 mg/L Sc F7-iL Y Certipur®
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TERSHTORITEIL ICP FE o HTEE (ICPS-8100,
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BICEMET DAL (Na, K, Ca, Ti, Fe) ZIELT-, &5
([ DFEFAE B E X CIERBIOREEAToT2,

JeIE [mg / kg]
i YL L\ =
BRI EE [mg / kg] x AR x LT [g]
S E R[]
..... (1)
72720, A EEIT 100g
=1 FRILATEETRI.
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0 025 | 050 | 1.0 2.0
[mg/kg]
TEUER a b c d e
2 ICPREAD I HTEBDRIE R
THAH S
i AT
. 1.2 kW
R (Na. K BT 1.0 kW)
TI R~ H AT 14 L min
BN A 1.2 L/ min
XX VT AR 0.7 L/ min
T TAYP— [FE )
FxR— YA Fy—
1) FE51A)
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RENARIZ W T s T A 1 YAV CEalRfif o
PRI BT, ST ORI LI —F T — 2
L7220 T AIREZ R BRO BIIRFH] CAUBE CE DT ENEEL
EEDONDTD | AR TITIELE, 707 T LD ik
BRI AR 2 LT,

# 3TN APV a=7 7r0,99.978 DR
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W, ARRBHZ B W TRET AN e o7z, 2T, il
DR VBB HE O AIT= L 2 A SRR
DIEFILT,

ZODVARE IR 723 DB DD, HE A
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H,S0,(1+2) | +250°C45 43 1 [5] B Th A,
10 mL PR H,SO,(1+ 1) L [RIERE T,
H,50,(1+2) | +240°C40 43 1 A1 H CoeAiafiF
10 mL + — A
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st | obeiE | s igﬁ; 9o
Na,O 0.028 0.028 0.001
K,O 0.003 0.0007 0.0002
CaO 0.022 0.021 0.001
TiO, 0.128 0.127 0.002
Fe,O,4 0.030 0.030 0.0005
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I (L }—/)j\;;[f "
Na,O 0.001 0.0005 0.003
ALO, 0.004 0.0001 | 0.005LLF
P,0, 0.003 0.0046 —

K,O 0.004 0.0013 —

CaO 0.002 0.0003 0.003
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Y,0, 0.018 0.0001 —
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5 8 ScCeSZQD 7 HTHER /Wi

| o | B |
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k| | |
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CaO 0.001 0.0003 0.001 LA'F
TiO, 0.002 0.0001 0.002
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£ 10 YSZ DHTHER/wik.
— 3

| | S | o
Na,O 0.0004 0.0005 0.001
ALO, 0.0004 0.0003 0.005
P,0. 0.001 0.0009 —

K,O 0.003 0.0014 —

CaO Mg 0.0000 0.001
TiO, 0.001 0.0000 0.001
Fe,O, 0.002 0.0001 0.003
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Si KB5FEHLOD PID DJFIREE 2 5357 1L T AN Si i~ Na b FFEO LR A S 357280
PNFRIFHAR, TF =2 SIO, VNG~V F Y F 2 ik FR e LT a7 a s h
Z AN 12 200°CLL T TR L 72, PID fRERERAA T o 7o S, WA ML 7o KBt = — /1T
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Study of titanium dioxide for solar cell and photocatalyst
1) Si photovoltaic modules based on titanium dioxide-coated
cover glass against potential-induced degradation

Hiromichi Ichinose’, Masahiro Kugishima®, Kohjiro Hara®
! Saga Ceramics Research Laboratory
2 Research Center for Photovoltaic Technologies, National Institute of
Advanced Industrial Science and Technology

Potential-induced degradation (PID) of crystalline Si photovoltaic module was estimated by applying
-1000V from cover glass to Si cell at 85°C. Concentration of Na-species on Si cell surface rather
increased after PID test, and solar energy-to-electricity conversion efficiency decreased remarkably.
When titanium dioxide thin films were coated onto the inside of the cover glass, prepared at 200°C using
peroxotitanium complex, anatase sol and a mixture of peroxotitanium complex and SiO, sol, Na-species
diffusion from cover glass to Si cell surface and PID were significantly prevented. Especially thicker film
more than 100nm using prexotitanium complex was sufficient to completely suppress PID.
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HAIVAR I FZ e V-, AR Bl I SRR

EERZ DA FR TIARXHRET (XRD) (2 &~ THIEL
77

22 KIFEMED 21— ILDIERK

Ziten p-Si KB#EME /L (Q.Cells Co., 156x156x
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1% 95.5~97.5%&L @\ ME TH 7=, Ll BIEAY 50nm
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Study of titanium dioxide for solar cell and photocatalyst
2) Properties of DSSC photoelectrodes modified with
peroxotitanium complex

Masahiro Kugishima, Hiromichi Ichinose
Saga Ceramics Research Laboratory

We have reported on the preparation and properties of peroxotitanium complex which can be coated onto
various materials because of their neutral pH and excellent adhesion to various substrates”. In this study;
we explored the improvement of the dye-sensitized solar cell performances using TiO, photoelectrodes
modified with peroxotitanium complex. Porous TiO, photoelectrodes were prepared on conductive oxide
coated substrates by low-temperature (<150°C) fabrication processes. The solar cell with optimized
fabrication method yielded conversion efficiency of 4.4% for incident solar energy of 100mwW/cm?,

1. [ZL®IZ
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Properties of high aluminous Yamase clay for Karatsu ware

Hiroaki Katsuki
Agriculture, Forestry, Fisheries & Commerce Head Office, Saga Pref. Gov.

In this research study, some properties of Yamase clay which was weathered from a granite stone for
Karatsu ware(Ko-Karatsu) were investigated, and compared with those of Hobashira clay prepared from
a weathered sand stone. Content of Al,O3 in Yamase clay was 30.8~33.1 mass%, and showed higher
aluminous clay than Hobashira clay from a weathered sand stone(13.1~15.8 mass%). Yamase clay had
fine tubular halloysite crystals with a-quartz, muscovite and feldspar. Bulk densities of Yamase clay fired
at 1200, 1300, and 1400°C for 1h were 1.99, 2.15, 2.35 g/cm?, respectively, and had a lower sintering
behavior than Hobashira clay. After firing Yamase clay over 1300°C, the fired body was composed of fine
needle-like mullite(48~53mass%) and glass(41~48mass%) without a-quartz, muscovite and feldspar.
Furthermore, in this study, some properties of Ko-Karatsu ware shards produced at Yamase kiln and
Hobashira kiln sites in the end of 16™ century were discussed with data of Nanshitsu-jiki produced at the
south area of the Korean peninsula from 15 to 17" century.
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Clay sample | SiO, | AlLO; | Fe,O5 | TiO, | CaO | MgO | Na,O | K,O |Loss. Ig.
Yamase -1 | 50.13 | 31.45 | 252 | 049 | 0.29 | 0.86 | 0.71 | 2.17 11.01
Yamase -2 | 48.51 | 33.08 | 2.18 | 0.34 | 0.22 | 0.53 | 0.65 | 1.81 12.78
Yamase -3 | 51.35 | 30.78 | 2.98 | 0.44 | 0.32 | 0.71 | 0.69 | 2.05 10.68
Hobashira-1| 71.98 | 15.77 | 2.02 | 0.81 | 0.06 | 0.78 | 0.46 | 2.93 4.76
Hobashira-2| 75.91 | 13.08 | 1.56 | 0.61 | 0.13 | 0.43 | 1.11 | 3.45 3.94
Hobashira-3| 74.79 | 14.65 | 2.15 | 0.41 | 0.09 | 0.56 | 0.34 | 2.56 441
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NTLTA MDD < LT A MRHIOHEEZ L THVDH D
WD, BEREIERRD LTAMERDO T ARITREIN 1
~3 1 m OGS HRES S T -T2,

34 |IBETHIL-OERLGHIETHIL-HE
Bk O LLESARET
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FOMNEA R, WO ST AT OEH A 31
~39massel i<, F7A Y EOHERL 2B 0 EI50E
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BV, FEELEVHEL XRD JIE TIELT A NEDFE A
THLHZEDHESN TS 9, LLED IS 15~17 Hitfd
ORI R CRbES - T R & 16 ik
ROFEFEETO UWEZE RIS TR O M 7 RS
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OB, FREIGEMMEAZE, FARZE, KAL) CIHET
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R 2 |\EERCIERN S HE LS EEE R ORUDILZEITE (massh).

Shard sample | SiO, | AlLO; | Fe,05 | TiO, | CaO | MgO | Na,O | K,O
Yamase -1 | 56.81 | 3593 | 2.61 | 0.62 | 0.19 | 0.92 | 0.31 | 2.21
Yamase -2 | 54.96 | 38.03 | 2.88 | 041 | 0.23 | 0.81 | 0.23 | 2.45
Yamase -3 | 58.77 | 34.79 | 2.24 | 0.68 | 0.28 | 0.69 | 0.29 | 2.17

Hobashira-1| 74.86 | 17.73 | 1.44 | 0.78 | 0.11 | 0.59 | 0.63 | 3.03

Hobashira-2| 76.61 | 15.82 | 1.73 | 0.76 | 0.17 | 0.57 | 0.95 | 2.99

Hobashira-3| 80.28 | 1298 | 1.46 | 0.58 | 0.19 | 0.41 | 0.62 | 3.36
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5 3 i C B L ERRE CAUES N - RE B D L A massh).
J: EEFEHT R, G: EREREH L RESE 6 JUIRKE)

Sample Si0, AlLO; Fe,0; TiO, CaO MgO NaO K,O P,0O5 MnO
J1 62.25 3115 098 0.05 0.18 0.23 105 3.64 0.06 0.02
J3 60.97 3374 063 0.03 tr. 0.2 046 3.88 0.06 0.03
J12 5891 3365 135 0.09 045 036 1.05 4.07 0.06 0.01
J14 58.24 35.19 0.6 0.02 tr. 0.45 0.4 5.05 0.04 0.02
J23 5731 36.72 095 0.06 0.15 0.27 058 3.84 0.1 0.02
G10 64.59 30.74 14 0.07 0.24 0.27 0.43 2.2 0.01 0.05
Gl1 62.27 33.45 12 0.07 0.38 0.27 038 222 0.02 0.04
Gl12 59.38 3555 148 0.09 023 031 0.37 253 0.02 0.04
G13 57.27 3907 099 0.08 054 033 059 11 0.02 0.01
Gl4 56.56 38.88 1.08 0.06 058 034 0.89 158 0.01 0.02
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