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Aim Procedures

Although  portable/handheld  X-ray Ceramic approach Algorithmic approach
s 1200 4 Fluorescence instruments are available
2 1000 from decades, the number of publications - Elemental characteristics of Flux (K, Na, Pb, Ca: feldspar, - Biplots & Ternary diagrams of major, minor and traces
2 00 reporting on-site analysis of pottery remains mar/), clays (A/) and Si content; characteristic traces (Bf, elements
S s ¥ery I(;mitedt.h MOStt of them_t_ have dbeerl Zr, REE) - Principal Component Analysis
= ocused on the paste composition and no } "y ; ISy ;o
S L the (glazed) décor, which is the most (émg_gr;;ezgga)cmg the process (purification) and origin - Dendrograms built with selected/non selected data

=081 10 IIII advanced part from the technological and

o ;;::E!,,m!.\mmo_.mm¢mmN aesthetical point of view. - Characteristics of trace and second phases related to
S S eSS SSSS2SSESSSSsE rare ores

Advantages & Drawbacks Representative case studies

Light elements and some traces not

On-site analysis and selection of measured (B, C, O, N, Na) 1) At the Museum S'I'or'age rooms
artefacts Semi-quantitative (specific calibration) Discrimination between genuine stonewares and fakes (Meissen, Delft, China, etc.)

Fast collection of data (a few Difficulty to determine the analyzed

mInUtES/SpOt) < hlgher number volume (Varlable depth) Boccaro wares: Bodies analyses by XRF N Ti vs. Fe ° Bronaniart’ porcelai Zr/Si - Rb/Si - Sr/Si
* ° g g 9.9 [ e, . rongniart’ porcelain - -
of objects, statistics ... Contact « copies » of Yixing wares Elements related to clays and sands U i PR e 8
- = | L LT~ (e T T Aansnrtt
Many instruments available L R mse D Ary ae i >
y POSItIOﬂIng and analyzed 05 C,,,O:JE @ 3‘_‘; { " e T E Chemometrics : Euclidign distances
NiGser by Béttger g | " Tiina £ In the hyperspace of the most representative criteria
surface depend on object e | e NPT i
A 1N | 5
= 03 'y AF\ \ Chinese model I \ g
Shape - ‘: 2 N EK;;T;..; Meissen ggg :'87159-1055 s ‘ 4‘—‘%. A Bottger Modern
0.2 R B-1 oy ) . . . . i M Delft © fnese 1 B1 Meissen
- . - . . me Séyres o 20 4 60 80 100 120 140 @ China g i
Direct  device  emission:  mainly o e g - 2enin g, | (e
- - l gt 1 100 Privat Russia
d | I’EC'[IOHBJ . ° 7 +Te $h1|:ese easy discrimination between Delft * France IBZ B3 B2
. . SBT142SBT1143 SB71145 SB71145 SCT3462 2 2 (except Ary de Milde), Chinese & Meissen productions
Secondary emission of the sample: all i no discrimination between Chinese & British stoneware ” ol ool e e SOl s
- - > 18th Mejssen exhibit ya_ria?ions but = 20* / Chinese / others % EZ'ESE“:’EEg'SE‘EE‘ELS“:"EE‘%Eg‘f’gﬁEE‘Eflgﬁ‘ﬁé8‘EEIEZ‘EEZE‘E'EQS”WEW
directions ! pinlim ot AT B — K vs. Ca SRS T T
) . ART : Batr o tonenresusg porab e X7 oty wavss 12 -: u Dot '~-._.-. 9 .
Depending on system / measuring i ¢ "l R N Delft ., b vse by XRF
o _ h3 O e écor analyse
conditions : T i . kil
) 0201 light blue, modern Meissen’ productior % °8 cone . e, s » Glazes are mainly Pb based:
Medium Different national legislation S, sl 0% ey et “os g o T e ot poseile {0 go beyond qualtatie statements
0.154 2
. . . § Green label, Chinese or Chinese artributed production 0.4 i
§ ‘ ® SC 462
Measurement configuration IS 507 e, e 19 M preti, - @ England oot e T
|mp0 rtant! (Safety) PC2 (;n 4 SCTH41  SC10.169.1056 A23210  A23211  A23212  A23213 ] £ 005 Meissen : Pﬁl‘?l 5
| 0.0 : : S A ‘arious contents
71 Meissen artefacts 0 1 2 3 4 5 64% England
(21 glazed/gilded) from CITEBCERAMIQVE Ca/sl f?;s:g: et
XRF A I ica-'-ion Ar.eas * Musée National, Sévres (45) easy disirimi:ofzr;dbetwce:n tfelﬂM _ st . seciheiicd
P PP . * The Art Institute of Chicago (7) (except Ary de Milde), Chinese & Meissen productions - techniques?
_ 2002-201¢9 Meissen - Private US collection (19)
+ Obsidian (origin, trade) 74 Sévres artefacts : secure origin, Studying early European porcelain (“China”) production
urcnaseas/excnanged wi evres ractitory/museum rom Meissen xon ernany) create:
. Bronze (technology) 18 purchased/exchanged with Sé Factory/ f M (Saxony/G y) ted by

Ehrenfried Walther vonTschirnhaus &
Johann Friedrich Béttger

Petrol & gas by A. Brongniart, beginning of 19t century
pipelines

Checking welds

+ Glass bead (origins, trade) 6

artefact in the box

+ 20 ar'tefacts other origins

Yxing / Boccaro wares

+ Pottery (origin, technology) 48
y (lorigi 9Y) 1706: Stoneware experimentation and production.

1708: The Steinbdckerei first established at Dresden. Easy discrimination between genuine Bc'ittger
1708: Béttger makes hard paste porcelain for the first time. productions from other fm,es (including fakes)
N 1710: Augustus the Strong founds the Meissen Factory. is possible.

onalyzed spot : 0.5 owt 1714: Stoneware production declines because of cost, taste. A variety of gilding techniques, some of them
without gold

Industry
Composition/quality
control of alloys, etc.

+ Prehistoric tools 11

—_—
analyzed spot : 0.15 em?

Geology
Ore content inthe
desired element

+ Paintings 19

+ Frescoes 2

*+ Rock art 8

. Morturs & plas-rer-s 3 G. SIMSEK, F. CASADIO, Ph. COLOMBAN, K. FABER, L. BELLOT-GURLET, G. ZELLEKE, V. MILANDE, E. MOINET G. SIMSEK, Ph. COLOMBAN, F. CASADIO,, L. BELLOT-GURLET, K. FABER, G. ZELLEKE, V. MILANDE, L. TILLIARD
. A - On-site identification of earlier Meissen Boéttger red stonewares using portable XRF: 1, body analysis On-site identification of early Bottger red stonewares using portable XRF/Raman instruments: 2, glaze and gilding

« Gems 1 e el Sees. J. Am. Ceramic Society 97 [9] (2014) 2745-2754 analysis

J. Am. Ceramic Society 98[10] (2015) 3006-3013.
+ Gilding (technology) 7
2 ite : buildi |
. S T— ) On-site : building walls
Agriculture

Customs Cultural

Control

Heritage

Pollutant detection
& Environment

+ Stones (origins) 10

wast . e vesions CTechuiog) Origin of Iznik tile technology - International Timurids style

management

+ Fossils 2
Orthopaedic ; z . Biue decor
+ Glazes & enamels 22 Ed‘ \‘g ol Glaze and colouring agents measured 2 - 2o Variabis: Fe, Co. Ni, Cu, Z0, M, B
- ete. irne mosques . at Edirne mosques m Timurids :
0 P 0 !
. ) o = 1
— : . ; / h Melek ! . imi
Unesco World Hemtage Body, glaze and colouring agents measured 2 .| 4odu. promy Loy ‘2\“ ;'e i Muradiye Selimiye
e Ti i i °° pam 5, I LI 15 uradiye | (bluedwhite)
at Iznik Tile Kiln Excavations ;| = @ Bowet vl As:agz) (mihrab) ;
S . e, (5 M P2-1 !
o B = AR . asMPI-2) 1
Examples of recent works: 2018-2019 I g o |
p Selimiye (1569-1575): Intermediate £y Seldjuk & i :
between 16th and 17th- c. Iznik - d?*f'{‘ﬂ: i !
tablewares 3|V perefeli 3 z |
. . Selimiye > 3 i
Research Material First Author Date pXRF model Complementary . _ e :
Instruments Hexagonal blue and white tiles Muradiye (1435-1436): Coloured 8 &h‘ i
T e o015 Fach X VIet8000 Exoert Mot used Chinoiserie style glazed tiles related to Timurid and Analysed artefacts i
znik Tile imsek, G. itachi X-Metf Xpe ot use PR ; ; i
on Iznik tiles Seljuk heritage |
Geo . . 1
Innovation for Edirne ‘ . 5 !
Sail Ruano, S.M. 2019 Thermo Niton XLT 792 ICP-MS Can be re-used from an ancient acliye: (<1436?) Blue-and-white e
Alluvium & Rock Groover, K.D. 2019 ED-XRF DP-4000 Delta WD-XRF d d Pal tiles, very specific production W) o o7
estroyed Palace connected to wi A e )
Soil Kim, H.R. 2019 Olympus Innov-X ICP-AES ; A % g.-;
Mine Rincheval, M. 2019 Olympus Innov-X WD-XRF Sah Melek Pasa (1429): Similar to | s, M 5
Nutrition Fischer, S. 2019 Bruker Tracer 5i Organic analyzer, ICP- = Muradiye's coloured glazed tiles . S X "”‘ Glaze variables: Sn, Pb
OES ' Earlier period of 0 fell (1410-1447) I B4 X ' bre 877 a-' 30
B . ., N - 1 @
wWall Paint Ericson, B. 2019 Niton XL3t & Olympus Delta AAS Ee Iznik P!‘OdUCfIOH‘- ¢ Serefe lt'([ ’ 7) Close to B&W st ' .
Classic Plus F 14th-15th centuries lles o ol 25
Plant Sapkota, Y. 2019 Bruker Tracer 11I-SD ICP-MS . Red b°‘jv)'f£h’eh"’,d;‘°g;°" glaze : w
Soil Chakraborty, 5. 2019 Olympus DP 6000 Not used 9 Yesllce_ (1442): _D:ffz_ar-ent, Iinkgd to L2
Soil Rawal, A. 2019 Vanta Not used Seljuk and Timurid production %0 o5 1o 15 20 25 30 35 4o é
Obsidian Ladefoged, T. N. 2019 Not documented Not used . . . . — o K ‘BN > P —
Mine Simpsaon, M. P. 2019 Not documented XRD, SEM Classical Pef'1106¢1h°f Iztmk P"OdUCt'O"' / - g 16?2:;:?“" ?Izc:i:mw
Sail Ericsan, B. 2019 Olympus Innov-X Not used Fritware/Stone stceenlggz-alkali laze High amount Of "etwork fo"mer's “ 1o
Chinese Porcelain Xu, W. P 2019 Thermo Niton XL3t GOLDD+ Not used with meZ‘i]um :Sn content g = higher firing T. > 800-900 °C [
Teeth Hammond, A. §. 2019 Bruker Tracer llI Not used Late period of Iznik production: 5
Sculpture Fort, R. 2019 Thermo Niton XL3t GOLDD+ Not used 17th century F F ,I
50il Padilla, .T. 2019 Olympus DP 4000 Delta Not used lead-alkali glaze with no Sn s L0 -
Drill core (Mining) Duee, C. 2019 Thermo Niton XL3t 980 pIR, XRD, Raman « 1 ' SHREa saA o e<
GOLDD 2| body ° | body N
Mine Hollis, S. P. 2019 Olympus Innov-X Not used - » o 020] [ *
Mudbrick Lorenzon, M. 2019 Qlympus Innov-X SEM-EDS liw " Growp #1 %o s | Dendrograms: Better interpretation of the results by
Fresco Paint Khranchenkova, R. 2019 Bruker Tracer S1-Turbo Not used h 8 ® ot social scientists (archaeologists, art historians, etc.)
Sail Rogan, G. 2019 Bruker Tracer 11I-SD ICP-OES g % *
i " o1z . . . . .
Met.al Brooch Roxb.urgh, M.A. 2019 Thermo Niton XL3t GOLDD Not used . <. 5 iK. S .h First on-site, non-invasive analyses of
Sediment Rashid, H. 2019 Not documented Isotope ratio mass T Group #2 i.‘t“ \' ‘es 2 ',/ the tiles excavated at Iznik tile kilns
8 B8} 008
spectrometer P o/ (0o, —_ - ! - ; .
Ceramics Shalvi, G. 2019 Bruker Tracer III-V EPMA, LA ICP-MS : 57 Growp #3.” ?_o: o\ ol carried out with a pXRF instrument
Granite Steiner, B. M. 2019 Olympus DP 6000 ICP-MS , N N lo _
Sediment Hines, B. R, 2019 Olympus Innov-X Delta ICP-MS, fusion XRF . — o0 ] g. su\:SEi,Rg. UNSA_LAI\;. |7 BAYRAKTAR, Ph.(;:OL,OMI?AN e of i s ot
Soil Xu, D. 2019 Thermo Niton LIBS, vis-NIR, mid-IR 67 Iznik f:g:.s 1‘2’:; ’b';'zef;t‘;' t:ef’f;’r:d”cm"s cowo® @ e w e W @ W e erso, Edime mosques (16th and 16th-centuries) o cor o T HES
P i -~ 192 Ceramics International 45[1] (2019) 595-605.
So!l Oyo.Lfrou,J.N. . 2019 Thermo N!ton XL3t GOLDD+ ICP-OES . Iznik Tile Kiln Excavations, Iznik (25) Bodi | £ the tiles f Lonik Tile Kiln E sions:
Sail Gutiérrez-Rodriguez, M. 2019 Thermo Niton XLt 792 SEM - Muradiye Mosque, Edirne (9) ody analyses of the tiles from lznik Tile Kiln Excavations: Sodium in the glaze can not be measured
Coin Ortega-San-Martin, L. 2019 Bruker Tracer |11-SD AAS . P . 4 1- 14th-15th-c. productions: low SiO2 high Al20; with pXRF but can be calculated by the G. SIMSEK, B. DEMIRSAR ARLI, S. KAYA, Ph. COLOMBAN »
- $ah Melek asa Mosque: Edlr'ne ( ) 2- 16t'1 7th-C roductions’ hl h Sio2 ’OW A’zo P . . y On-site pXRF analysis of glaze, body composition and colouring agents of tiles at the
Mine Turner, O. 2019 Olympus Delta X ICP-AES/MS -Yesilce Mosque, Edirne (2) 3- 16th-17th-c. p 9 Pt' - d: mgS’OZ low AI20 h‘? h CaO amount remaining after the subtraction of Iznik tile Kilns excavation
Lithology Yarbrough, L. D. 2019 Bruker Tracer IV-SD Not used -Ug Serefeli Mosque, Edirne (9) - - -€. productions: medium Si ow 3 high ca the sum of the other oxides from 100. 3 (47, Cieii, 5, ST 2000 21220,
Pigments in ceramics Obregon, €. L. 2018 Olympus DP 6000-CC Not used +Selimiye Mosque, Edirne (18)
Polluted water Zhou, S. 2018 Thermo NitonXL3t 950 Lab. Type XRF o o
Sail Caporale, A. G. 2018 Olympus Delta X ICP-MS 3 M m 1- 1- -r -r
o Ty ST WY " ot used easurement art excavarion site
Carbanates Sinnesael, M. 2018 Bruker Tracer IV U-XRF ° ° ° ° b h ° d ° I ° ° h ° ° I d
Discrimination between Chinese (Yunan) and Vietnamese porcelains with similar decor
Obsidian Abedi, A. 2018 Thermo Niton XL3t 950-HE Not used
GOLDD+
Obsidian Frahm, E. 2018 Olympus Vanta M Bench-top EDXRF, NAA
Ceramic Niziolek, L. C. 2018 Olympus Innov-X Alpha Not used
Mine Cao, Y. H. 2018 Thermo Niton XL3t GOLDD+ Bench-top SEM
Pottery Scott, R. B. 2018 Bruker Tracer lll SD Lab type XRF, ICP-OES iy
Soil Godinho, S. 2018 Bruker S1 Titan 600 LE XRD § . oa == lnkc s - " — 1 Ze/ 5 Rb/Si - S/
Sail Dos Santos Teixeira, A. F. 2018 Bruker 81 Titan LE Not used P a8 R Eelgzs:eo:’::;ocolor shards e Lom B HL ';f,:,," EEm oW ket Eow D
L] Bl 2] At * % ] =
Mineral (quartz) Desroches, D. 2018 Thermo Niton XL3t GOLDD+ Lab type XRF 3,0 N Cwes, S Sh oM gl v BW: blue-andd-whl're shard c-ka it ng:“ b o Body
® Chmx * " AMC .
Mortar & Plaster Tenconi, M. 2018 Thermo Niton XL3t GOLDD+ | SEM-EDS UMR 8167 o o - = SR T e S | L rom brown paimiing stoneware ol E
Petroglyph Macholdt, D. S. 2018 Thermo Niton XL3 Not used N j % i«' — MC: multicolor ware & s 00 didiieg
: . > Fofacy 8 plessaemns 2.0 Ly: Ly D Hanoi citadel ti k= 5 .
Sail Harvey, P. 1. 2018 QOlympus Delta Premium Not used R | R - o iy H);.: l}ila I}l::mu;,aar;ee, anoi citadel excavation 2. — i eth Hong River
= e, CD: Chu Bau kiln ware ‘é T % :
<IN T Ak
Conclusions : “ Uit o
olitee BT: Bat trang kiln ware oo —L J /Q L L
+ confirmation for 9 samples 0 2 4 6 8 10 12 14 16 18 20 22 Clay/Kaolin: from Chu Hau excavation) o> 0 222808308285
' wrong’ assignment for 2 samples Fe/Si 92/10 Zr/Si- Rb/Si - Se/Si
. . . « e . * 2 samples un assigned e
: G. SIMSEK, Ph. COLOMBAN, S. WONG, B. ZHAO, A. ROUGEULLE, N.Q. LIEM
Ethlcal ru Ies of cu Itu ral herltage StUd Ies now Ilm It deSt ru Ctlve %*Yum.lnn prOduc*'o_ns ? Toward a fast non-destructive identification of pottery: the sourcing of 14th-16th century Vietnamese and Chinese E 161 | [Contre G'aze
i Chinese Hong River ceramic shards i P it
Q J. Cultural Heritage 16 [2] (2015) 159-172. £
analyses as much as possible.
q q 00 o . A.ROUGEULLE, H. RENEL, G. SIMSEK, Ph. COLOMBAN g
Mlng expor‘tatlon ban for offlClaI/maJ or kl’ns: 1 4th Century Medieval geramic prodyction at Qalhat, Oman, a multidiciplinary approach g e
Th f h bl d . h . XRF o> mid 14th c ,arge expof'tation Of Vietnamese Pf'oductions Proc. Seminar for Arabian Studies, Suppl. 44 (2014) 1-16. S 08
erefore, the portable, non-destructive techniques, e.g. B . : 0 z . Hong River
! ! ’ 4 (Hai Dung Province). 2"
= . . . . .o . o 0 o o o 0 <o &
pRaman, and FORS have become essential tools for the Rather similar productions found in Fuj an, Hunan, Guangxi, Easy pXRF differentiation between Chinese and Vietnamese productions U L=l
Guangdong and Yunnan Provinces, closes to Vietnam Fi g /
: : : : . rom Zr, Rb and Sr content : n
analyses of the objects in place or exclusive objects preserved Are all porcelains with Vietnamese style décor P " L E g R S
Yy J P J P pore e Y 5 & Use of different clays BER RN TR L
in the secure rooms of museums or private collections. (free & innovative design) from Vietnam :

(blue overglaze painting, Mn-Fe-rich cobalt, ‘chocolate’ bottom)

Thus, a methodology must be created to make the analytical
procedures more reliable when using portable instruments.
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