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Table 1 The experiment record of environmental meteorological factor humiture of Tihe palace

%5 BEE# A Y EMB R R K R XM 3E/C ISR A A EIE R A RSB A S {E %
Ty Tan Tag RH gy RHyy Rigyy RHy 4
1998.9 26.9 30.0 23.5 93.4 96.0 85.0 11.0
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(&%&1)
%5 BRERAFHEMRERERAEE HINHR R (9 A S S5 4E I R I K Bh 1 %
Tey Tan Tan Tas RH gy, Ry RHgy Ry
10 21.4 26.7 16.0 10.7 89.7 95.5 74.0 21.5
11 13.2 22.3 6.0 16.3 85.1 92.7 60.9 31.8
12 7.8 13.0 1.0 12.0 89.0 94.5 74.5 20.0
1999.1 6.2 13.7 2.2 11.5 85.3 93.5 69.0 24.5
2 8.6 16.0 4.9 11.1 82.0 87.3 69.0 18.3
3 9.7 12.2 7.0 5.2 88.0 94.0 78.0 16.0
4 16.0 21.2 10.3 10.9 89.8 94.2 79.3 14.9
5 22.5 30.3 19.3 10.7 86.2 93.2 47.2 46.0
6 27.2 31.0 17.0 14.0 88.2 93.5 80.5 13.0
7 29.3 32.3 25.0 7.3 92.9 95.7 82.8 12.9
8 28.5 31.0 25.3 5.7 94.2 96.9 90.0 6.9
9 24.5 29.5 19.3 10.2 93.6 95.2 87.9 7.3
R2 L2EEFRSELEFREBERNCRER
Table 2 The experiment record of environmental meteorological factor humiture
A BENA FHENERRBEBXHHE T %88 B 1) B S 38 o R R IR KRB B 1 %
Tay Tan Tap Tan RHgy Rigx R gy Ry
1998.9 22.6 25.0 19.0 6.0 62.1 66.0 56.5 9.5
10 17.1 20.5 10.7 9.8 52.6 73.2 25.5 47.7
11 12.4 14.9 9.9 5.0 42.8 61.3 19.2 42.1
12 8.9 12.2 3.0 9.2 34.7 42.0 20.2 21.8
1999.1 13.7 16.2 11.0 5.2 26.3 29.5 17.5 12.0
2 13.8 16.0 10.0 6.0 27.9 30.0 24.9 15.1
3 14.6 17.0 12.8 4.2 31.7 37.9 26.9 11.0
4 14.9 18.4 10.8 7.6 40.4 51.0 36.8 14.2
5 18.9 22.0 16.0 6.0 48.2 77.8 4.0 33.8
6 20.9 24.5 18.9 5.6 62.1 78.0 56.0 22.0
7 22.9 25.0 20.0 5.0 63.1 68.3 57.5 10.8
8 22.3 24.9 20.1 4.8 67.8 82.7 57.0 25.7
9 18.5 22.1 14.2 7.9 64.4 77.2 47.0 30.2

23 PHERAEEFFESRETFRBERMICRER
Table 3 The experiment record of environmental meteorological factor humiture of first — stage underground warehouse — textile warehouse

R REKAFYENRRBRERAREE/C HIXHBEER A FIE B R RIERA RS E %
Tyy Tax Tag Tus Ry RH gy RH gy RHyy

1998.9 15.4 16.5 14.5 2.0 52.6 54.9 49.0 2.0
10 15.4 16.5 14.3 2.2 52.7 54.0 51.0 3.0
1 16.2 18.2 13.7 4.5 52.2 54.0 49.2 4.8
12 15.2 16.0 14.3 1.7 53.9 59.5 50.0 9.5
1999. 1 15.0 17.0 14.2 2.8 53.7 56.0 50.5 5.5
2 15.0 16.0 14.0 2.0 53.2 55.3 50.9 4.4

3 15.2 15.9 14.5 1.4 53.6 56.9 50.2 6.7
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(%%3)
g BEEW A FEAR R R K ESE T AR A A4 A 2504 5 g O OB K 5 30 L %
Ty Tan Ty Tya RHy RH g RHgq RH g3

4 14.1 15.0 12.3 2.7 54.1 56.2 50.0 6.2

5 15.0 15.9 14.0 1.9 54.4 56.0 51.7 4.3

6 14.4 15.0 13.2 1.8 53.9 55.0 52.0 3.0

7 14.5 15.8 13.0 2.8 53.9 55.3 52.0 3.3

8 15.0 16.0 13.9 2.1 53.1 54.2 51.3 2.9

9 15.9 17.2 14.0 3.2 53.1 54.7 51.0 3.7
2.2 £ARNKKERNBERNER A ZE 2005 4 3 A A LR E 2 5 0 LR &
2.2.1 2KHABHRELGER MNI998EI FT4ETRHEERHN, LERNLEKL~6,

R4 FHBERZFALARDRBHEHEERL
Table 4 The change of chromatic aberration of silk experimental sample in the exhibition room of Tihe palace

;2 ‘;2 199840 1999498 JE 2005118 AE  2000E5F JE 20005128 JE

4 48.26 49.63 1.37 49.17 0.9 49.85 1.59 45.75 -2.51
#a 5 48.18 48.07 -0.11 48.02 -0.16 50.40 2.22 45.67 -2.51

6 48.16 47.99 -0.17 47.88 -0.28 49.90 1.74 45.67 -2.49

4 27.98 29.22 1.24 30.14 2.16 48.11 20.13 29.35 1.37
X6 5 27.03 27.98 0.95 30.39 3.36 47.88 20.85 29.68 2.65

6 27.18 27.58 0.40 28.30 1.12 47.98 20.80 21.97 0.79

4 100. 85 98.97 -1.88 93.00 -7.85 96.71 -4.14 82.54 -18.31
a6 5 102. 16 99.85 -2.31 92.80 ~-9.36 96. 64 -5.52 83.34 -18.82

6 99.43 95.88 -3.55 98.06 -1.37 93.61 -5.82 83.26 -16.17

4 84.51 80.13 -4.38 75.24 -9.27 69.25 -15.26 70.29 -14.22
BH 5 81.60 80.15 -1.45 74.30 -7.30 69.43 -12.17 69.32 -12.28

6 83.88 81.64 -2.24 77.06 -6.82 69.63 -14.25 71.45 -12.43

RS LZEEREANZFAGREFMECETL
Table 5 The change of chromatic aberration of silk experimental sample in Painting galary

se 8% sa on un 4 an o ng 4y o Ny e N a

1 48.63 48.30 -0.33 48.38 -0.25 49.79 1.16 45.66 -2.97 46.13 -2.50 45.79 -2.84 45.07 -3.56
#e 2 A8.31 48.35 0.04 49.00 0.69 50.65 2.34 45.56 -2.75 45.81 -2.50 45.67 -2.64 BOEL

3 48.35 47.82 -0.53 48.52 0.17 49.85 1.50 45.57 -2.78 45.65 -2.70 45.68 -2.67 45.55 -2.80

1 21.37 21.94 0.57 28.61 1.24 47.93 20.56 28.22 0.85 27.80 0.43 28.17 0.80 29.22 1.85
b 32 2 28.11 28.33 0.22 28.30 0.19 48.10 19.99 27.63 -0.48 28.27 0.16 28.63 0.52 RREL

3 28.92 30.12 1.20 31.03 2.11 48.04 19.12 29.72 0.80 31.06 2.14 30.51 1.59 30.39 1.47

1 98.91 98.99 0.08 99.17 0.26 95.00 -3.91 83.28 -15.63 85.72 -13.19 83.63 -15.28 83.06 -15.85
ae 2 104.51 95.69 -8.82 93.49 -11.02 95.61 -8.90 84.36 -20.15 84.68 -19.83 86.47 -18.04 HRER

3 10406 94.90 -9.16 93.70 -10.36 98.60 -5.46 84.61 -19.45 85.77 -18.29 85.10 -18.96 83.32 -20.74

| 1 84.40 84.26 -0.14 79.49 -491 70.04-14.36 73.46 -10.94 73.01 -11.39 72.67 -11.73 70.03 -14.37

[ 2 84.46 81.78 -2.68 80.42 -4.04 69.67-14.79 72.78 -11.68 72.00 -12.46 71.51 -12.95 RRER

3 85.37 82.79 -2.58 79.76 -5.61 71.27-14.10 72.62 -12.75 72.67 -12.70 73.20 -12.17 70.76 -14.61
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Table 6 The change of chromatic aberration of silk experimental sample in the first — stage underground warehouse — textile warehouse
T 1998 4 1 2 2 5
7 43.32 48,33 0.01 48.01 -0.31 49.89 1.57 4574 -2.58 46.36 -1.96 46.39 -1.93 46.12 -2.20
®e 8 49.72 48.32 -1.40 48.06 -1.66 50.28 0.56 45.87 -3.85 4591 -3.81 46.67 -3.05 47.34 -2.38
9 48.16 48.12 -0.04 48.19 0.03 50.04 1.8 45.81 -2.35 46.00 -2.16 46.43 -1.73 46.65 -1.51
7 28.84 29.40 0.56 29.24 0.40 48.19 19.35 28.18 -0.66 28.51 -0.33 28.36 -0.48 28.26 -0.58
b 32 8 28.21 29.32 1.11 28.54 0.33 48.23 20.02 27.83 -0.38 28.04 -0.17 27.79 -0.42 27.88 -0.33
9 26.98 27.60 0.62 27.20 0.22 48.24 21.26 26.36 -0.62 26.83 -0.15 26.61 -0.37 26.04 -0.M4
7 102.20 98.55 -3.65 100.62 -1.58 95.93 -6.27 84.64 -17.56 83.22 -18.98 88.44 -~13.76 87.38 -14.82
a1 8 99.96 98.25 -1.71 101.88 1.92 96.84 -3.12 85.87 -14.09 87.21 -12.75 84.82 -~15.14 86.40 -13.56
9 102.01 96.44 -5.57 100.85 -1.16 96.77 -5.24 85.85 -16.16 87.28 -14.73 88.20 ~13.81 87.59 -14.42
7 84.60 80.11 -4.49 80.00 -4.60 68.54-16.06 73.36 -11.24 72.39 -12.21 72.45 -12.15 73.69 -10.91
[N 8 84.81 82.95 -1.86 82.46 -2.35 70.05-14.76 74.02 -10.79 73.95 -10.86 73.65 -~11.16 73.43 -11.38
9 83.62 81.66 -1.9 81.02 -2.60 69.60-14.02 74.94 -868 73.94 -9.68 76.23 -7.39 74.24 -9.38
2.2.2 HKARBRASHEE LA E=MAR  FHRERETHERRIAEAEEZRIEZT ~9%
®7 FHBRREAEERRESEEEL
Table 7 The change of chromatic aberration of paper experimental sample in the exhibition room of Tihe palace
4 27.26 28.10 0.84 28.72 1.46 48.88 21.62 28.06 0.80
as 5 27.97 29.18 1.21 28.96 0.99 49.15 21.18 28.83 0.86
6 27.58 27.88 0.30 27.82 0.24 49.19 21.61 27.74 0.16
4 45.61 45.79 0.18 44.92 -0.69 48.62 3.01 42.54 -3.07
an 5 49.18 49.54 0.36 49.10 -0.08 49.61 0.43 45.98 -3.20
6 45.59 45.45 0.14 44.46 -1.13 48.33 2.74 42.21 -3.38
4 58.28 56.42 1.86 55.59 -2.69 57.63 -0.65 50.32 -7.96
p ) 5 55.83 55.57 0.26 49.17 -6.66 53.55 -2.28 46.60 -9.23
6 57.52 55.45 2.07 52.34 -5.18 55.37 -2.15 49.25 -8.27
4 30.31 29.79 0.52 29.81 -0.50 48.23 17.92 28.89 -1.42
®a 5 30.72 30.10 0.62 29.42 -1.30 49.19 18.47 28.00 -2.7
6 30.64 28.32 2.32 27.90 -2.74 49.09 18.45 27.25 -3.39
%8 ZEHEREAKREARELIFBBEETL
Table 8 The change of chromatic aberration of paper experimental sample in the exhibition counter of Painting galary
n
we &5 on on U mn & sy 4 ag oy a5 a UF
1 27.73 27.74 0.01 28.45 0.72 49.29 21.56 27.98 0.25 28.10 0.37 28.68 0.95 28.63 0.90
Y- 2 27.41 27.52 0.11 27.80 0.39 49.46 22.05 27.35 -0.06 27.66 0.25 27.52 0.1l HRER
3 26.61 28.21 1.60 27.90 1.29 48.82 22.21 27.94 1.33 27.84 1.23 28.16 1.55 28.59 1.98
1 46.06 44.91 -1.15 43.83 -2.23 48.28 2.22 41.62 -4.44 41.27 -4.79 41.59 -~4.47 40.61 -5.45
rel- 3 2 48.74 48.83 0.09 47.57 -1.17 49.15 0.41 45.58 -3.16 43.90 -4.84 44.06 -4.68 HREX
3 46.50 45.67 -~0.83 44.02 -2.48 48.84 2.34 42.73 -3.77 42.27 -4.23 42.31 -4.19 41.73 -4.77




H4M H& 3% AERENE IR AR R KRR 19
(%#£8)
B RESL 1998 4E 1999 4 2000 4% 2001 4 2001 4 2002 4¢ 2004 4 2005 4
gt @Y% SA 6A 1A 5H 124 11 A 34 4E 38 4E
1 5555 53.16 -2.39 S51.02 -4.53 54.50 -1.05 47.81 -7.74 47.03 -8.52 BRER
K& 2 5742 55.39 -2.03 53.75 -3.67 56.28 -—1.14 49.73 -7.69 49.28 -8.14 48.72 -8.70 HHESE
3 56.15 51.08 -5.07 48.71 -7.44 53.46 -2.69 46.68 -9.47 46.26 -9.89 46.56 -9.59 45.90 -10.25
1 30.58 28.21 -2.37 27.46 -3.12 49.08 18.50 26.90 -3.68 27.75 -2.83 27.60 -2.98 27.06 -3.52
#®E 2 30.30 28.35 -1.95 27.47 -2.83 49.04 18.74 27.13 -3.17 27.37 -2.93 27.31 -2.9 REHEEX
3 2973 28.88 -0.85 29.40 -0.33 48.26 18.53 28.37 -1.36 29.02 -0.71 29.83 0.10 29.35 -0.38

®9 —MHWEAGEHFEFRRELIAAEEL
Table 9 The change of chromatic aberration of paper experimental sample in the first — stage underground warehouse — textile warehouse

;Z gg 195925‘: 19;);5?: JE 2(1)(1)0;55 JE 2050;;15 JE 2(1)21}:? JE 2(1)(])2;15 JE 2030;#1 JE 2(;0?q 3 JE
7 27.65 27.74 0.09 27.35 -0.30 49.69 22.04 26.61 -1.04 27.03 -0.62 27.00 0.65 27.02 -0.63
FaE - 8 29.11 29.12 0.01 29.03 -0.08 50.07 20.96 28.10 -1.01 28.33 -0.78 28.29 0.82 28.16 -0.95
9 26.94 27.53 0.59 27.04 0.10 49.55 22.61 26.45 -0.49 26.84 -0.10 26.62 0.32 26.72 -0.22
7 45.59 45.27 -0.32 45.03 -0.56 48.07 2.48 43.31 -2.28 43.03 -2.56 43.17 2.42 43.55 -2.(4
ray-3 8 45.08 44.84 -0.24 4.8t -0.27 47.96 2.88 43.06 -2.02 42.95 -2.13 42.95 2.13 43.34 -1.74
9 50.45 49.46 -0.99 49.24 -1.21 49.17 -1.28 47.07 -3.38 46.77 -3.68 46.85 3.60 47.05 -3.40
7 56.37 56.40 0.03 56.01 -0.36 57.64 1.27 53.16 -3.21 53.44 -2.93 53.383 2.99 53.43 -2.%4
ke 8 56.94 54.68 -2.26 54.46 -2.48 56.71 -0.23 52.13 -4.81 52.03 -4.91 51.95 4.59 52,03 -4.91
9 56.12 54.58 -1.54 54,00 -2.12 56.50 0.38 52.31 -3.81 52.07 -4.05 52.09 4.03 5175 -4.37
7 30.74 30.05 -0.69 29.61 -1.13 49.76 19.02 28.75 -1.99 28.95 -1.79 28.15 2.59 28.04 -2.70
He 8 30.03 29.06 -0.97 28.53 -1.50 49.76 19.73 27.63 -2.40 27.78 -2.25 27.21 2.82 27.16 -2.87
9 28.72 27.83 -0.89 27.24 -1.48 49.52 20.80 26.49 -2.23 26.45 -2.27 25.82 290 25.98 -2.74
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Table 10 The standard rating table

R 1 1-2 2 2-3 3 3-4 4 4-5 5

AE <13.6<11.6 <8.2 5.6 <4.1 3.0 <2.1 <1.3 <0.4
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Table 11 The rating table of experimenial record of experimental sample in Tihe palace
“RBE JE EHH —4 —4F =4

AE 1.3< AE<4.1 1.3< AE<11.6 AE=13.6
a ,

g 3-~4 2 0

AE 1.3< AE<5.6 5.6 < JE<11.6 11.6 < JE<13.6
B8 W& 3~4 2 1

AE 0<JE<I1.3 0<AE<I1.3 2.1< JE<3
"e W 4-5 4-5 4

AE 0<JE<1.3 0< JE<4.1 0.4< AE<3.0
*e & 5 3~5 4-~5

BRHE JE HHH —4F > =4

AE 0< 4E<2.1 3.0< 4E<8.2 5.6< JE<11.6
ke & 4-5 2-3 2
pao ‘AE AE <0.4 0.4<JE<I1.3 3.0< JE<4.1

Wik 5 4~5 3
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Table 12  The rating table of experimental record of experimental sample in Painting galary

“URBIE  ALHRE —% —4 =% e HE ANE

AE 0<AE<11.6 0<JE<IL.6 AE>13.6 13.6< NE; AE<13.6 AE>13.6 AE>13.6
e PR 2-~5 2-~5 0 1~0 0 0

pal 0<AE<3.0 4.1<AE<8.2 8.2< JE<I13.6 11.6< AE<13.6 11.6< AE<13.6  AE>13.6
B8 243 3-4 2~3 1-~2 1~2 1~2 0

AE 0< AE<1.3 AJE<1.3 2.1< AE<3.0 2.1< AE<3.0 2< AE<3 3.0< JE<4.1
Re W& 5 5 3~4 3~4 3-4 3
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a® 4 4-5 3~4 34 3 3 3
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Table 13 The rating table of experimental record of experimental sample in underground warehouse — textile warehouse

BB JEWRE —& —4 =4 litke3 HE AE
AE 1.3< JE<5.6 0.4<JE<2.1 AE>13.6 13.6 < AE; JE<13.6 AE>13.6 AE >13.6
ae R 2~4 4-~5 0 1~0 0 0
AE 1.3< AE<5.6 2.1<AE<5.6 8.2<AE<11.6 8.2< AE<13.6 5.6< AE<13.6 8.2< AE<I1.6
Ee W& 4-~3 4-~3 2 2 2 2
AE 0<JE<2.1 0<AE<2.1 2.1<JE<4.1 1.3< JE<4.1 1.3<JE<4.1 1.3<JE<3.0
xe R 4-~5 4-~5 4-~3 4-~3 4-~3 4-~3
ANE 0.4<JE<1.3 0< AE<0.4 0<AE<1.3 0< JE<0.4 0<AE<1.3 0<JE<1.3
*E RS 4-~5 5 4~5 5 4-~5 4~5
HREE JEWEE —4 k. =4 PU4E R NE
AJE 0< JE<3.0 0< AE<3.0 3.0<JE<5.6 2.1<4E<5.6 2.1<dE<5.6 2. 1<4E<5.6
xe R 4 4 2-~3 3-4 3~4 3~4
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an 15271 4-~5 4-~5 3~4 3-4 3~4 3~4
AE 0.4<JE<1.3 0.4<JE<2.1 1.3<4E<3.0 1.3<4E<3.0 21<JE<3.0 2.1<AE<3.0
"a R 4 4 4 4 4 4
AE 0<JE<1.3 0<JE<0.4 0<AE<1.3 0<JE<1.3 0<JE<1.3 0<JE<1.3
ke R 4-~5 5 4-~5 4-~5 4-~5 4-~5
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Investigation of the environment — factor influence on the color
degree of organic materials

TIAN Jin - ying, WANG Chun - lei
( Conservation Technology Department, The Palace Museum, Beijing 100009, China)

Abstract: In order to have proper environmental conditions for housing relics in the museums, the variation regu-
larity of environment factors and its influence on the relics should be well understood. In this study, the environ-
mental temperature and humidity of the exhibition and storage rooms of the Palace Museum were monitored. Be-
sides, the color variation of four kinds of silk goods and painting papers with different colors exhibited or storied in
these environments were also measured. The 5 — year experimental data analyzed show that the changing degree of
the sample color depends on the nature of the materials. Among the silk goods in the same conservation condition,
the red one is the most sensitive to the environment. On the other hand, the pigments of the painting are less affect-
ed by different environmental temperature and humidity.

Key words: Environment factor; Color fastness; Silk goods; Paper pattern; Dyestuff; Pigment



