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This study investigates the traditional Ryukyuan lacquer technique known as "Kinuri," which is central to the ongoing
Reiwa-era reconstruction of Shuri Castle. During the previous Heisei restoration, Kinuri was interpreted literally as a
yellow finish using either tung oil or lacquer. However, recent historical research suggests that it may instead be a
brownish finish utilizing Kume red clay (Kume-akatsuchi). To provide a scientific basis for its authentic reproduction,
we conducted a physicochemical analysis of extant Kinuri lacquer film fragments obtained from ritual utensils used at
Izena Tamaudun. Two samples, "AL" and "AS," characterized by a distinct two-layer structure, were analyzed using
advanced non-destructive methods. Prompt Gamma-ray Analysis (PGA) at the JRR-3 research reactor revealed that iron
(Fe) accounts for approximately 35% of the total mass of sample AL, quantitatively confirming the heavy use of iron-
rich red clay as a colorant. Furthermore, synchrotron radiation X-ray fluorescence (XRF) mapping at the Photon Factory
(KEK) demonstrated that Fe is concentrated in the outer first layer, which exhibits a stronger red hue. X-ray Absorption
Fine Structure (XAFS) analysis indicated that iron exists in a mixed-valence state of Fe** and Fe**. Notably, the first layer
showed a chemical state similar to magnetite (FesO4), while the second layer appeared more reduced. These findings
strongly suggest that red clay, rather than persimmon tannin (shibu), is the primary coloring agent. The variation in iron's
chemical states across layers likely reflects specific traditional processing or kneading techniques, offering crucial
indicators for the accurate restoration of Shuri Castle’s architectural heritage.
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2. W% )5 (Research procedure)
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3. R E L UEE (Results and discussion)

AR AL 126 L T L 72 PGA DFERZ M 2 1IR3, AiTic X V156 - uRH L, Fe 28 34.66%
EDE K, RT Si(15.29%), H (4.17%), K (1.42%), C1(0.18%), B (0.01%) TH > 7z. 7tds, FRYH D 44.27%I%
KEETLE (FCEROERDTH HRELCHER R EOBITLHR LN ENE) THE. FFEETREHLE LT,
KREDTEEGTH 58k (Fe) BEEDH 35% L » I muEIG TR ENZZ e T o5, ORI,
HENRE L2BROEEFIE LT, SrzBEIlabRtngRICFHINTY S L 2 ERIVICENT
5H5DTH 5.

AL-sample, 2.63 mg

Fe: 34.66%
Si: 15.29%
Unidentified H:4.17%
K: 1.42%
Cl: 0.18%
B B: 0.01%
/ Unidentified: 44.27%
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(a) Elemental maps of the cross section of the AS-sample
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(a) Fe intensity map (b) Fe K-edge XAFS spectrum (fluorescence mode)
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4. ¥ £ ® (Conclusion)
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