eramic colors

K of MoRgT

1

Ceramic colors |Z& £ 58K ORAE I oiiE CRIRHTE RS D2 FEAsE L, &
BRI A 6D T AT L 7=, Ceramic colors ZHERkd 5 %o A =ML ¥y
REFELL (Tabled), Zha base & LT&, SREUIINL THRESRERUAZOGRE L Lz,

e UCREE E BEMREZREMDR LI LTENEN L, 208G TNZ, PIEEDE
TR T T K Tz (Table 7)., JEESIHT Table 8 (RS D78, FHIHE R AT
& EEROFINBEDENI LD N T T NVEFEET 272, KT EORERIR S, i
W ORERICTH IS EBMERBR LI L Th D (MABEI —EHRY ), HFf
(Fig5)id4:, & BIRFEMERY, 4 0.05~1.0%, 47 0.05~5.0%DHiH CERARE, Muik
USEEI34E: 0.1%, R LO%GTRREIT, ZERE LT 7 %, 5 % ThoTz, FEERED
SINTICAEZ T U TR DAV, (EFRainE (RAGEDER) CRfiie Luv—3
%o Liz(Table 9), AEDPTERFHIIFEIFNINA 5D C 2 Wi 30 /3 CTh D, AIEIE Ceramic
colors @ & 9 2 HE7 Rk R O LR TP Ofk sk sy (B OFIFERIIGHT 2 Z LN T,

WL EREE LTRSS T 5,

1 %

+Z 3 v 27 HF— (Ceramic colors) (T KkE <4y
\7C, Body stains (GEHUEZEL) & Glaze stains (Hirg
B Bds, AEEIETRESRONTEY, "AEheE L
TH# b = L1370, @ Ceramic colors & I
N5 boIE%ETHY, Zhid Overglaze colors (il
AR & Underglaze colors G FA&fTEEERL &
1255 Bivs, Overglaze colors (LT, &S & IESS,)
W (P, Hb<T0) A LIRS O RICE
L, TOFEE, FRTECHITHNTE LT, Wi
FHR R TR T2 b O TH 5, ORI AFEM

(Color base, —& BRI X ITEEE Y, TV
), BA, Ay, B, Tofhopsy: LTb
HENEEND ZENDH D) LR (Flux, R VEH
) 7572 %, Underglaze colors (LR, THaRTEFESS, )
R AN U TRV Wi O AL, 20 BITH
NFELT, MiRCERT2b0ThHD, ZOMKIE L
WOFEFMEDEDDEE LB L, D& O PR

il

* PIBLTRTAT  THERAR A 531

(Auxiliary agent, —EA, ¥EER, HifleL)
KOV BOZRA| (Dilution agent, — 74V >,
nULRE) BETeZ 3%\, Ceramic colors O
ANTEE LTHEENSTHY, bhiZ A VHO TR E
X FRRANRZ WL S TH D, GRUEREZ STl A
Ceramic colors D EMELT 53R Ol % Tablel
WRT, TOICIERT H/ERNE, EHRghOR AR

(Zincless color base), 7~ VEHEENRD Flux 72 & EHEE
b, VFurxEEetbolk, BEROMRVICERA

(petalite) 23Nz HNT=HOTHS D, LIFHHOEGH
EOX I D72DINZ B, FO8EERE A XOEIN
IIRAIRIZE SHVTND, @1F 0.1%FREE, SRR U X3
ZNEN 0.5%~3%INNT D DR—fRAIIZ L Wb g

(EROARIE W & LT, SRIBIBEOE IS
%) .

Ceramic colors 14D E BT ITH FIOEY 3k
BLEhTW5, ROERICITERINNE L IR
DOPFRAN—ITH D, T DDOITETIIRABRER DO
RUCRIEDR DY, & ITERINE2IIEFRRICAE Shd
TeDIEMERD & < Apvy, —5, R Bl TREEE D
ROEFISGERHEEINEIC —ANED Th D, &



¥ 3 Ceramic colors |25 £ 54 L OEROD ISy e E &

Table 1 Qualitative analysis of imported ceramic colors

Ceramic color

Color* Au Ag Pb

Si Al B Sn Na K

Li Ca MgSr Ba Sb Bi Zn Cd Cu Cr

Joseph Emery M-1050 O PR
5199 G e bt
D-5200 G PR
Marison Mayer P-5026 P b dd det bt
P P 4 4 b b
Blythe A-6251 O T b b
Maroon ’
BE1g7g P ¢ rrovrer e
Harshow Pubis
To03253 V.« 44 +ser 4es
3515 A" JU U

4 ks b

++ bt bt

R S

T HEt bt

b bt
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o kkt b

T bt b

B

++ o+t + - + + -+ - + -
++

++

+ o+ o+

++
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[
+
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+
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*O :orange, G :grey, P :pink, V : violet

FOSROIRIREEREANHRECH B IO /T 5,
VELHUE, AX, RFPUL aPuns (&R
LOFRFFERS TE 5, 4lEl, Ceramic colors D4
FOSROII P EEREATOITHT= 0, RN
ROFEUIEREZEE, IR OREOMEE2 E1eo
VTR L7,

TR U758 USRS Table 2 U Table 312
T,

Table 2 Apparatus

Shimdzu Plane Grating Emission Spec-

trograph GE-340

Grating : 1200grooves/mm, 5000A Blaze,

4.8 A/mm(1st order)Shimadzu ARL Mod-

ular Source Unit, 280000

DCAand ADCA, 220V, 5, 10, 15,
20, 25, 30A

Microphotometer : Shimadzu A- 7, Log
converter, LC-501

Ventirating tool : Shimadzu, water cool-
ing Stallwood jet

Mixer : Spex mixer mill, 8000

Sample Stand : Shimadzu ARL, 121000

Table 3 Reagents

Reagents
Standard base powder : Mixture of PbO,

Silica sand, dehyd-
rated Borax, SnO,,
Kaolin or Petalite
V,0;K,CrO;,Zr0O,,
CuO, SnO,

: NaF, BaF,, NaCl,
NaNO,, K,CO,, CaF,,
CaCO,, KCI, KNO3,
Graphite powder :
Hitachi HSG-P,

Inner standard compds. :

Spectral buffers

Samples
Nine Products : Joseph Emery, Morison May—

er, Blythe and Harshow (UK)

Standard base powder

R S SRS A R ORI S DFN I EAE e
i%, matrix OFEENKE W20 TREECH D, =
D& D 7eBERITH 5 CDALFRIERZAT - Rl aH
AIZL, matrix OFEA/ NS THORHFIETHD, L
N2 e e A R G i e A AV e DA QA
Ko TEEORTTZI DT L1220 hviarely,

Duffendack & Wolfe® | S HERIINE CE R DA%
L, Pierce & Nachtrieb® [JekEIEEIRE LT-, F41X
% 5 0> J51:% Ceramic colors FO&OERIZISH L,
WEEEWEIC 7 u 22 VD, Loy UESMEER T
XDHHLOTIIed oz, % ZTHHIE Ceramic colors
DM EAFFR RO L OERATIHL, Tn%
base |Z L CELOSREZIIN L, M2 (BT 5 k%
EBR LT (ZoKE% Standard base method & 4317
%5)e T base 13Z< DAY VORI L 72
HOTRTIUTZR B2V, e iEt L7ofER, Table 4
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R T LD 7k D B D E>L< Y, base & L7,

Table 4 Preparation of Standard base powder

PbO 2.0g 20%
Dehydrated borax 1.8 18
Kaolin 4.0 40
Sn0. 0.2 2
Silica sand 2.0 20

10.0g  100%

—mix (Mixer mill, 30sec)
—heat (in Electric furnace, about 500°C)
—crush—powder (Mixer mill)

P & LC, gk a=v L, EIrh
Fa77 U 0 DERRGET LTS, WAL b OR A R
T DTG D)o T, £, Uva=g s
KO v % Ceramic colors OHFIZEEND Z LW H

DI-OPIEEWE & L TREY Th D Z L Ao,
Ceramic colors HFOEHR SO, TV =7 A, HFR,
RUHRRE %*ﬁﬁ@ftﬁ‘%ﬁﬁé <‘: Sz, &OHTHRE
LC2675.95A, #433280.683A%IEREL, MifROII<
(YR AR SRR D IR AR LT
FUULPRGHTH D Z L EDE LT, Table 5 TR
SND LT, MBTTIFEILRD AT MV#HRL,
b OWHROBIEEIL (Excitation potential, eV) &
T 2T AV AFAET B 2 Edbhote, Lo Th
B ST 20 LA PIFHE I O8E LT, St &
Table 5 Analytical line pairs and interfering
lines(A)

Elements Wave-length Intensity Excitation Potential(e\/)

Au 1 2675.95 250R 4.63
A 1 2675.973 6 -
v 1 2675.761 12 -
v I 2661.423 100 4.72

Sn 2661.248 100 4.86

Ag I 3280.683  2000R 3.78

Mn 3280. 756 60 5.91

Cu 3280. 685 10 -
v 3279. 845 20 -

Pb I 3279.85 (10) -
v I 3202.381  100R 3.91

LTCERESNZHLDOIIRDO LB THD,

Au 12675.95A(250R), VI 2661.423A(100)
Ag 13280.683A(2000R), VI 3202.381A (100R)

2680 2675 2660
' il
2682. 583 | 2679. 3zz1 '%/(SI??ig()ﬂ L2671 6731 i 12660.393
v (4) |V (100} \ VI(20) | I CALT (150R)
2682. 872 12679.7 \267250?4 P {2661, 248
| vV (50) VI (4'}4 2675, 973 VI (6) [ “ i (100)
-2683.091 VI (35) . 2676.634 VI (6) !

L12677.119 VI (9)

+2677.802 V (70) .2663.166 Pb (300)

Fig.1 Analytical line pairs (A), Au/V

3280 3210 3205
3279.33: | ' 3207. 410 VI (80R)]

o 1 L320 352, VI 10) [3202. 381

3279.845 | ! | 8. ” )

V(20)+'be1 43210.097 VI (10)] | 3504 195

F; | Lez10.430 V1 (10)
550 Soor )| | | ¢ VI (20)

3281.115 V(3) | ,3211 573 VI(5) 1§ lanns 74

; i i

i Llasszses vz | i Aul (50)

! [3212.434 VI (70)] i

t3283.311 VII (35) g ;-3205.262 VI (15)
“3205. 532 V1(20)

Fig.2 Analytical line pairs (A), Ag/V

TS DN O ED ALY F L% Figl KO
Fig.2 |2, Fig.l ([ZBWTEeDHiR L Ei > TN
FIU LD ENTEET D0, HBIBROTAMKES U
3E DT IRV IEERRE S D, Fig.2 IZHBWT
NFEUTAORRE UGS 7 3 OMBTHET D8, Mt
DRER 3202.38L ANl T 5 2 & SbinoTz,

A RS EER TV OB L, Ny s TT
7 REAR MR DT=DITINZ HALD, gD B RO
AN MVEBET D20 BB Z E b b DAy, AlE
1345, $RE HITHIKOME 3707 o7, IRNITFIDZR% Table

6 |9, ke, SRR OSAEIR (Standard base
powder 124:01%, $R10%EEFE-HD) OREERIT
1:2:1&L, TIAIHAORRI LIV E Lic, 2D
f\n% W RV oL, Wb oL, 7oAk R UL,
T ALY U LI EDEIME LU TEL TS Z LG
7Tz, FIGEFA T BlfrEtE T Fi bAOw vt
DUV, AR R v AABIET D 2 Liak e
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7
Table 6 Examination of spectral buffers

Compds. Condition Condition S/N values*
+ graphite of flame of sample Au. Ag,
(1+2) 2675A 3280A
no X X ND ND
graphite X X ND ND
NaNOs; X O 6.1 3.0
KNOs X O 6.7 2.7
K.COs VAN AN 6.4 2.5
CaCOs A AN 7.0 2.6
BaF. O O 145 8.1
NaF O O 172 8.4
CaF., ®) O 140 7.9
NaCl O O 19.2 8.2
KCl O O 19.4 7.9

*JBG/JA, Au:0.1%, Ag: 1.0%
O :good, A :partlygood, X : bad

N ABIAET D L BD ALY MABUTTIL 12D, Tt
WISV B % 7 AKFEE LI L TS, 20
Br L VRS Z RO LI, LorL, TAITA
FHKHTRESED LY IRHEFLTHED AN
7 NVRADIREE R B % B 2 702 & b T, Fig.

BITFRT LA, TAIUH AT NN 75 REEL

“lv |g] Au\l/ ll

3230 3202 A lvl 2675 2661 Au V
l \ [ JJL

A

Fig.3 Influence of SiO2 and effect

ventiratinggas <4 :
without SiOz, Ar : 1l/min, Au :

0.1%, Ag:1.0%

T Y%

50F

(=]

MA DG TR, BHILRO AT MROMRE R
B KX LT AHDITAEL - T B, Strasheim 5 1%
WA OEDOFNIERDO I, T TR Lk

D1 TRAEN A %M L TIORREG WD, B
ROENIMEDOBLIET D EVDILDN, FEHIL
TNAILEFTLY 95 ThHhD Z L AR LI,

WA T A RIBIC X 0 sapE - BERTEh AR 2 i 7o
(Fig.4) . 40.1%, § 1 %% & s Standard base powder
TN LEBRONT (Table 7) TIERK L7Zk
HENEMCEED, NI S ORIT DC 7—7 10A O
BHEAToT, HIRAT A NI 10 B8, 5FhRE (2
ORI E AT A R95) & L, 205 B T-7, Fig4
D, 4 2675.95A L XF T L 2661.423 A K UM
3280.683A &3 F U 4y 3202.381 AL, L
ZIURD CEREMED T2 L a3bonsd, /3P 12661
ADIEL 1285 A X 2661.248 ADHT T0 BT il
WD Z Ehvbho7- (DCI5A THEESHS & 50 T
THET%.) . RO - FEHRICII 3B 7 4 L2 —D
4%Fm, 41 20%BED ALY FMURREFIF LTz,

d {1)Au 2675. 954
(2)V 2661.423A
(3)Sn 2661. 2484
2,04 (4)Ag 3280. 683A
(5)V 3202, 381A

1.0

25 70 100 130 160 190 min.

Fig.4 Intensity-discharging time curves

BREFLOVRS 1T (4.5mm) & L, BB
SRTASAIE 30° & L7z, SRR & sREH RO Huk
DRE  PARTEHLDIRD ALY MVHBRIEZTID 5,

REMIEMAIL 07 , 60° DS, IR CTHhO%
FEWZRITFDEBWD D2, Gl (Analytical gap)
E3mMm YT, RV v MI18u 2NN TH o7,
FeT NI HAOFEIL Wmin 2 EiE TH 7=,

BESTRIN(AONTES

VA EOMEFERZART, LT OFBEEEA L LT,

STV TN OFEE L EDAF 2% Table? |7,

RIHI SN % Table 8 (R, FEEROFIEAFEHIC
YLD E DT %, BInERICRHREE Z v v
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Table 7 Scheme of determination of
Au and Ag in ceramic colors

Sample 1.0g

(or Standard base pdr.)

Graphite 2.0g % mixing (Mier
VzOs 0. 5g

—— Emission (Plane Grating Spectrograph)

— > Measurement (Microphotometer)

VLTRSS, kL ORITHET 15A (DC T —7)
60 MR PlEZITY, BT I0HET D, hzx
EEBIMT D, WthkEATA FLEZOL, O0&O53
& 10A T B FlfcEZITV, BN 10 B &2,
INEERICHT D, FEMAIY Eastman kodak
SA—1, BigimiE D19 (20°C, 44H) THD, &0
AT N URSEREE I AR TIRITE S LRV T, |k
RO K DI 2ENZAT TN, Bod T DM S D,
2\ OFNKIL, OEDOSEEBIATH & LOFERN
B"Bonsd, ZoHEE TWERBEH [y (Different
excitation method) | & IFESZ 212T 5,

Table 8 Experimental conditions

Source condition Exciting source : DC arc
Current : 15amp(Au), 10amp(Ag)

Preburning time : 60sec(Au),
20sec(Ag)

Spectrographic Analytical gap : 3mm
condition Exposure time : 30sec(Au), 10
' sec(Ag)
Slit width : 18u
Step fiter : 3steps(4, 20,
and 100%)
Microphotometer Scanning speed . 0. 5mm/min.
condition Chart speed : 20mm/min.

Log converter . 0—1, 0—2
orl—2

RERROFIZ Figh (7T, 1% 0.05~1.0%, #ix
0.05~ 5 % O#IPHTIHFERR & 72D, 4:0.1%, $£1.0%
%% Standard base powder [V TR UIGEE 25k
DTFER, BEFEE LTHIET %, $UE5%RET, B
FFSSEERE U O T& 28EA R b,

EREEL GRED DI X7z Ceramic colors) 9 &
[ZOWTOHT L7ohlR % Table9 (ond, *EEIL, 4
OERZF TR, RoOERE2BEENHTE LR TR

dAu

3.0 —o dAg
F\Y $ -
9
—0.75
2.0F Au
Ag
-o.50
1.0F
~0.25
1 L 1 L L
0.1 1.0 10

%

Fig.5 Working curves

bk & ORFITRDT b OTH D, FRNIETED
AL 720 < B LTV,
RIEOFTERIEN 2 B, LB 550
FChs,

Table 9 Determination of Au and Ag in ceramic
colors,(%)
1 2 3 4 5 6 7 8 9

Au(l) 0.09 0.08 0.10 0.15 0.16 0.15 0.14 0.15 0.15
Au(2) 0.12 0.10 0.11 0.14 0.15 0.15 0.15 0.15 0.15

Ag(l) 2.0 1.0 1.0 2.1 2.1 2.0 33 3.2 1.9
Ag(2) 2.201.11 1.13 2.20 2.06 2.22 3.45 3.40 2.01

Sample : Ceramic colors imported from UK
Au(l), Ag(1) : present method

Au(2) : Atomic Absorption method

Ag(2) : gravimetic method

4 = g%

FNOTCERIR D TE S TR GURHRR B4y
B ETHEDT) MO LD, Jx DERIEN

A
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T LA D 1o, REOOHHEYRELHNIT 51213
ROAKGE T2 LT 5, RAFTEDFENORERD
A D LITKEDEH %L 2 IFTE LR, 3T
PERADOFTE D BEIRE LTIEEZ XTI Ch D,
Ceramic colors @ & 5 7237 ERL A b3 22 4y
BB 2 2 LIF— R L 50508 Livgavy, L
2L, B LWHFEOEACHOIIIFREIC o7, 70
%, Standard base method & Different excitation
method T %, Ji 1 FEFEND matrix [ZEI7-ABRL DK
REFRTTH 2 LI LY, matrix OZELRET,
FROVER A ATRBIC L7z, 278134 & SROFEIREEDE

FEAPE— ; “HhEzoBRly i) 1968.
EINERAR ; “FomEsRE” (1) 1971

&2 FTTNEMRE LTz, 2O 2REEOED
KESEBTH D, ZNOOISAIC X > THME R
DAL R OBy (#E) EZRIFHCERT 52
EWHREIZ 2D b0 L HIFES LD,

ABFFEEAT DK W e IS &2 52 b T2
Pt - MUEFAAFTO BRSSO 25, Fiz, &
FAR R 2R S, ST OB ZuR Sty
BB R A E OV —IUEHOE AR T D,

AR ED 55 24 [ AAG P G LTS, )

BEWE ; “BELEN T Y77 FihR (BoRi) 1967,

IR, “PafE— ; A5E16, 57, 1976

O. S. Duffendack, R. A. Wolfe ; /nd. Eng. Chem., Anal. Ed., 10, 161(1938).
W. C. Pierce, N. H. Nachtrieb ; ibid, 13, 774(1941).

FAHRRES 5 55 11 BRI ER R EE, (1975).

A. Strasheim, J. VanWamelen ; J. S. Afr. Chem. Inst., 15(2), 60~65, 1962.

Emission Spectrographic Method for the Simultaneous Determination of Gold and Silver

In Ceramic Colors

Teruo TEMMA*

* Central Customs Laboratory, Ministry of Finance, 531 lwase, Matsudo-shi, Chiba-ken

A spectrochemical method of simultaneous determination of gold and silver in Ceramic colors
So called “the standard base powder” is prepared as shown Table 4. This

The spectro buffer(a mixture

has been investigated.
powder is important as the base for making of the working curves.
of NaCl and graphite powder)and the inner standerd compound(V20s)are added in the powder and
mixed(Table 7).

An important thing is that how to excite the sample powder. As the spectral line intensity of
silver is much stronger than that of gold, the sample powder must be excited twice, at first excite
the sample on a strong current and exposure long time (for Au), after moving the plate
continuously excite it on a weak current and exposure short time (for Ag). This is named “the
different excitation method” (Table 8).

The working curves (Fig. 5) are satisfactory and adequate to estimate amounts of gold and siver in
ceramic colors. The repeatability is also good, the coefficient of variation is 7%for gold and 5%for
silver. Results of analysis of practical products (9 samples of ceramic colors imported from the UK)

obtained by the present method have a good coincidence with the results obtained by the chemical and



¥ 3 Ceramic colors |25 £ 54 L OEROD ISy e E &

atomic absorption spectrophotometric method (Table 9).
It is expected that this method is applicable widely for analysis of some chemical products consisting of many
components such as ceramic colors.

—Received Sep.13, 1975—



