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Fig.1 Ink ingot unearthed from the Dongjiang cemetery
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Fig.2 Surface morphology of the ink ingot unearthed from the Dongjiang cemetery
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Fig.3 SEM images of the ink samples
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Fig.4 FTIR spectra of the ink samples

2.4 PHEMBSERIE -FESN

2oy PR ST, - Bk o, A BUAR 2
Mo SR EERE AL R — RS PAHs 2305572 K
AR(SL) B(S2) KE(S3) (EE(S4) RTIFIE(SS) |

HRIFDERE(S6) G55 T3 A0 TEAE fiv P A ) 3 48 A S
Wy ARG T 7 HE R A 04 AP 5 SV R P 1
(5 FZ 1), HEER I Y BF ST 45 53¢, PAHS
HORTE [ e ] 9 B St o 50 mT LA O 5 28000 ) — A
TR AE , Fis KA 85 rh 29 [k ] € A9 B 70 J08
M 20% I 2B B A R I B8 B PAHS
(BE6), Hor 2R If [k ] 2 B (S6) HY Jit k&t o Bl
66.45% (% 2) , it — LRk T xS N, It
AN FE SRR TP ORASIN G IR ZS AR SE AR AL 5 ), 25
RELIMEE T —EL,

B5 RIFLEM M LA R T Ak
Fig.5 Total ion chromatogram of the ink ingot unearthed

from the Dongjiang cemetery
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Fig.6 Selected ion chromatogram of the ink ingot

unearthed from the Dongjiang cemetery
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Table 1  Pyrolysis compounds of the ink ingot unearthed from the Dongjiang cemetery

b FRER B[]/ min VT AY % oz
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Table 2 Mass fractions of the main PAHs in the ink ingot

unearthed from the Dongjiang cemetery (%)
ZHITIRF S [ i 734
S1 2.48
S2 4.04
S3 6.19
S4 3.43
S5 17.41
S6 66.45
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Fig.7 Bottom of the ink ingot unearthed from the

Dongjiang cemetery

3.2 FEEMHTEFEAERSN
ARLHEH T £ SR B 2 SR AR, o —
R, Hy O re DY o, SR, AR R AR
e, AU B LR, MR A0 Ak A8 AR TS BT A S K
/N, SREMCHCIENAT iR Y] R 22 B R A Y

TR I 8T F R . AR B i 4 AR
TR, O (R S 3R R B O B, XM
FYWLEE, G54 e ik ) g S0 S5 0 HG o R O 4200
Rk R AEARTIE

FRRIE T AL VS RS R ) — Bk Ry v
DU R 51 H S P S5 7 [ v DAY 3 2R
FIRAECIERRIE) Hric 8, « 7K 28 JA R Wk, R 45 K
A EAET L KRR Z BRI, B T
BRI ENT RIER R EE, M
DU 309 1 e ) 75 8 e A0 Pl i, 290 0 LIS AR R e Y
R SOIRFE A, 22 0 7Sl B /I, Je AR s
KA, ARFEEEH I A SR Sk A 0 T A 2 R B
RGBT, B A T AE 25 AN A AT e A 48
TSk AR

DUREAR Y SOR: e Jie i) 5 2Em 40, A6 00 50 2
HAAEEA N Z — , UZIRAIE S 2 W, 5
FELL Hifi 7 LU AL B R A 3 i A i S
Wi L, QAL PR, R R B AEHR T BV A
i3 € AUS RE R 116 ot ST Pl S S
XERREZ AR, LA DU Js 22, AT T N L/l
8o LA FRGDURL” W45 DU EL 4, 22 WA 2
FERLATECRE , KR 73 B2 i s o — it B
KE STV ZI821 ) (T3 8 sh 34 e s g T
PSR S B DLRIE 250 O vt s il S0 ) il ¢
IMRHIIEAS LA\ e o UL o M8 BE B ST AR
TR AR RL 20/ AE 2 , D0 J o3 CAE A 2 o )
PR, SEEAE L Al 7 80 = UL SOREEIE H R AR
(E8).

B8 tE SN LE

Fig.8 Comparison between the ink ingot and a lotus algae ceiling
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Study of an ink ingot unearthed from the Dongjiang cemetery in Xi’ an,
Shaanxi Province

ZHANG Bei'? | XIA Peichao'?, CUI Menghe'*” | FU Zengqi*
[1. Shaanxi Academy of Archaeology, Xi’ an 710109, China;
2. Key Scientific Research Base of On — site Conservation ( Shaanxi Academy of Archaeology) ,
National Cultural Heritage Administration, Xi’ an 710109, China;
3. Shaanxi Provincial Key Laboratory of Archaeological Conservation ( Shaanxti Academy of Archaeology) , Xi’ an 710109, China;
4. Collaborative Research Centre for Archaeology of the Silk Roads, Northwest University, Xi’ an 710127, China ]

Abstract; A uniquely shaped ink ingot was unearthed from Tomb M10 of the Eastern Han Dynasty in the
Dongjiang cemetery. Such cultural relics are rarely found in tombs of the same period and therefore it holds
important research value. To determine its material, ultra depth — of — field microscopy, field emission scanning
electron microscopy, Fourier transform infrared spectrometry, and pyrolysis gas chromatography — mass spectrometry
were employed, and the results were compared with modern oil — soot ink and pine — soot ink. The findings show
that the micro — appearance of the sample closely resembled that of pine — soot ink. Iis FTIR spectrum showed the
telescopic vibration absorption peak of the C = C bond in the aromatic ring skeleton, while its ion chromatogram
revealed a series of polycyclic aromatic hydrocarbons and pyrolysis compounds characteristic of pine wood, such as
retene and methyl dehydroabietate. These results confirm that the material was pine soot ink. Further observation
and analysis suggest that the ink ingot was hand — molded, with a form resembled those of “garlic” and “flower”
from cultural relics of the same period.

Key words: Dongjiang cemetery; Pine —soot ink; Scientific analysis; Form
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