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Table 1 Description of the analyzed Chinese ancient ink
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Table 2 The main element contents of mordern Chinese ink determined by Rutherford Backscattering (RBS)
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T 4 R 97.46 0.51 1.95 99.90 Si,5,Ca, Fe
4 BB 66.37 22.10 7.58 99.06 Si,5,Ca,Fe,Zn
101 148 Notic2 Y 89.70 5.70 3.30 98.80 Si,8,Ca,Fe,Zn
ERAFX HARE 86.64 7.65 4.28 98.64 $i,S,ClL,K,Ca,Fe,Zn
TR HKE 81.67 9.33 6.08 97.10 Si,8.ClLK,Ca,Fe,Zn
ERETX —%HC 66.67 10.94 10.84 88.40 Si,Na,P,S,K,Ca,Fe,Zn
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Fig. 1 A energy spectrum of He ions backscattered

from Chinese ink
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Fig. 2 A PIXE spectrum from a ancient
Chinese ink
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Table 3 The trace element contents of ancient and modern Chinese ink determined by PIXE, ug/g

& K Ca Ti Mn Fe Cu Zn Au Pb Sr
Al 690 9067 18 9 183 16 6 138 10 42
A2 1599 10346 31 16 210 105 42 0 259 11
A3 516 9302 12 134 3 3 0 0 17
A4 417 10688 20 162 42 14 0 6 26
A5 2163 13339 18 15 164 110 19 229 169 13
Bl 2739 29162 803 90 4676 20898 274 57 812 101
B2 1626 13609 19 20 329 51 109 0 138 17
B3 834 11820 12 12 127 12 5 17 12 34
B4 2703 14501 25 20 261 525 35 0 39 52
BS 1938 11468 29 32 332 22 13 0 25 90
B6 1454 12543 16 12 123 5 5 5 0 50
B7 1294 9168 27 2 210 122 130 0 5 125
WAB ¥ 101 0 909 2 79 5 15 75 0 5
B BHEE— 18 1261 3 83 12 29 66 57 4
W CH BILE 115 159 7 205 8 416 0 34 2
BATFSCERAT 41 166 8 7 264 12 436 0 21 1
WHAX TFF 11 243 22 9 416 165 268 0 447 3
WHX B B 20 356 21 38 1968 19 223 0 24 8
WAL & B 0 144 39 163 8001 13 379 25 628
# MM ELWE 20 126 9 10 394 3 302 0 13 0
% M —Lme 44 289 18 29 1673 24 143 0 66 3
% # RARE 13 98 8 21 775 34 382 0 79 3
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Abstract

This paper report the results of study on the elemental Compositions of ancient and modern
Chinese inks. The ancient Chinese inks samples were made in Han dynasty, Ming dynasty and
Ching dynasty. The modern Chinese inks samples were made in Shanghai and Anhui province.
The main element composition of C.N and O are determined by Rutherford Backscattering (RBS)
and the trace element concentration of K.Ca.Zn.Pb.Au.Ti.Fe are measured by proton induced X
~ ray emission (PIXE). Experiment results show that the trace element concentrations of K.Ca
for ancient inks are as high as 10 times that for modern inks. The concentrations of N and Au for
modern Chinese inks produced in Shanghai are apparently different from that of produced in An-
hui province. These results are useful to the dating of Chinese painting.

Key words Chinese ancient ink Modern ink  Elemental composition

1996 —04 — 01 Y B



