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LACQUER ANALYSIS REPORT EXPERIMENTAL

Cross Section Examination with Optical Microscopy and Staining Methods

= . - Lacouer flakeswere mounted in clear epoxy resin for cross section examination, and polished using Micro-M esh papers up to
% Nam ban Cabl nEt 12D3D grit. Cross sections were Examinid Esing an optical microscope alternating betﬂreen inn::ideng’:lc white light anrzi Elue Iigpht
O er: kun sthistorisches Mu seum Wien (M) (high-pressure mercury lamp filtered through an |13 cube). After applying staining solutions to the cross sections, they were
Accession Mumber KK 5421 examined under hoth types of illumination, and photomicrographs recorded their appearance. The stains and their corresponding
Origin: Japanese binding media are: Amido Black 10B for proteins, iodine — potassium iodide (lzKI) for starches, Sudan Black B for drying oils; Nile
Dimensions H 31 %W 425 %D 29 cm Blue sulfate for protein and oils.
Date: before 1596 (?), notolder than 1580 (Momoyama- : : .
period) ' Micro-Excavationto Remove Samples from Individual Lacquer Layers
Conservator Silvia Miklin-Kniefacz Zross section samples taken from the top side of the cabinet were examined by visible and L microscopy . These yielded a clear
Scientist Vaclav Pitth ard, Sabine Stanek understanding of the layer structure at the sample site, including the number, appearance and thickness of original and restoration
Sample Number: 2 {lacquer layers with gold decoration] layers present. Sampling for Py-GCM S analysiswas done by scraping with a micro-chiselfrom an area approximately 2 mmx 2

mm, 'excavating' layer-by-layer and collecting the scrapings from each layer separately. The work of excavationwas conducted
under a stereamicroscope using both visible light and a high-intensity LY spotlight. Cross section photomicrographs were
regularly consulted as sampling progressed to aid in the identification of each layer. Scrapings of the target layer were carefully

: extracted and placed in the well of a single-depression microscope slide. Collection of sample material was halted when the next,
Purpose and context for analysis: underlying layer began to be exposed and posed a risk of interlayer contamination. Layers mare than 20 um in thickness could

Sample Location: loose particle, found on the tap side

Blue Light llumination, S00x

usually be sampled discretely with little ar no contamination from adjacent layers. Layer Name Description
Theconservation of the cabinetforthe re-opening of the new H [Gold Laver ofgold powder (gold particies)
alleries of the Kun stkammer collection in the G A R0l b N Tanan g e
unsthistorisches Mu seum Wien became necessary becalse THM-Py-GC/MS of LacquerLayer Samples ziﬁﬂﬁx&?ﬁjﬁm"mmmemﬂ'
of many flaking areas andloose moth er-of-pearl inlays, A Frontier Lab PY-20200 double-shot pyralyzer systerm was used for pyrolysis. The pyralysis interface was maintained at 320°C. et lnisDviienitsones
The pyrolyzer was interfaced to an Agilent Technolagies 5875C inert M S0f7830A gas chromatographimass spectrometer. A J&W E  (Black Layer dark thin layer 2
Alongwith the conservation we wanted to get information DB-5M S-Ul capillary columnwas used for separation (30 M x 0.25 mmx 0.25 ym). By attaching the column to a Frontier Yent- : —

' ' ' D |Lowerl thin layer, under U like milk coffe
aboutthe stratigraphy andthe COmD%'t'OS of the layers, Free adaptar, the effective column length was 40 M. The helium carrier gas was set to 1 mlfminute. The split injectar was set to = E,Taﬁrl_:;;uer dsl:k fhﬁi:::erir —
gg?ﬂe%gu}ﬁ] gPﬁ?ging Tlee?jfsmct;}?c?rgtmg nmgn glthgarl A20°C with a split ratio of 20:1 and no solvent delay . The GZ oven temperature programwas 40°C for 2 minutes, then ramped to
Nampb‘an Ware. Eh £ peE i 220°C at B°C fminute, followed by a 8 minute isothermal period. The M S transfer line was at 320°C, the source at 230°C, and the B |Ground t(*:nﬁ}itanﬂreiﬂgm;}dIawr;ﬁtlhc?k:rﬁpargdﬁ

o L ITE, Yellow] an nerparticies [Riacs an
The composition of the black layers between the Iacqu ar WS quad at 150°C. The mass spectrometer was scanned from 10-600 amu at a rate of 2 .89 scans per second. The electron R

multiplier was set to the autotune value. Samples were placed into a 50 wl stainless steel Eco-cup fitted with an Eco-stick, and
lcaguﬁléafg Sﬁfheﬁrﬂgﬁﬁéﬁ%ﬁaﬁééﬁ?ﬁ%ﬁg%g;ﬁ&ﬁﬁé&glwer three microliters of a 25% methanolic solution of tetramethy| ammaoniurm hydroxide (TMAH ) were introduced for derivatization.

' Afterthree minutes, the cupwas placed into the pyrolysis interface where it was purged with helium for three minutes. Samples
were pyrolyzed using a single-shot method at 550°C for B seconds. M arker compounds for l[acquer components were identified,
peak area percentage reports were generated and a final report was made using a specialized Excelworksheet from the Getty.
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ailsflipids in Interpretation: Sample P2IB, the foundation layer, contains a large quantity of starch. The TIC contains a large Interpretatlnn. No Anacard markers nfany kind were detectedin sample P2/B the
layer B and number of peaks from methylated carbohydrates, along with peaks of FAMEs from a drying oil and diterpenes from foundation layer.
on top of H? colophony. The vast majority of peaks in the lacquer layer, sample P2/F are Anacard markers and FAMEs from a drying
s 3 : : oil (probably perilla oil PIS~4.3) and remnants of starch components from the ground layer.
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GESTALT GRAPH OF ANACARD MARKERS: FINISH LAYER FATTY ACIDS FROM OILS RESIN MARKER COMPOUNDS

Fatty Acids P2/B
Gestalt Graph of Anacard Markers | | | 77
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Interpretation: In sample P2/F, the lacquerlayers, the marker compound evidence points Interpretation: Based on the proportions offatty acid methyl esters (FAMEs) perilla oil is

toward urushiol along with small amount of thitsiol. likely present in the ground layer (sample P2/B) as well as in the lacquerlayers, sample P2/F, Interpretation: Ground layer also contains colophony

based onthe ratio P/S 4-4.8.
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