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The investigation on the actual conditions and the conservation on the
countmeasure paper cultural properties stored in Kirimsa temple

AR - M - MEE
Sung Hee Han, Kyu Shik Lee and Young Jae Chung

[] ABSTRACT The cultural properties of paper made from 11 to 16th century of the Kirimsa
temple were found in Birozana Buddhist Statue which was made from 15 to 16th century.
These have been stored and exhibited in the exhibition showcase. To examine the
environment of conservation and the state of paper, we investigated the temperature and the
relative humidity in the inside and outside of the Kirimsa museum and examined the
external form and the internal state (water content, acidity and whiteness) of paper. During
the investigation period from 27 Aug. to 30 Aug. 1997. The average of temperature and relative
humidity were 28.2°C, 672 in the outside and 27.1°C, 73% in the inside, respectively. These indicated
the air conditioning was wrong. Among the cultural properties of 79 papers stored in the
Kirimsa museum, 37 cases had been repaired but 42 cases not. From the result examining the
external form, 20 cases needed to repair. In the internal state of the cultural properties of
paper, the water contents were from 11.9% to 16.5%, the average was 15.7%, the acidities
from pH 5.7 to pH 6.2 and the whiteness from 37 to 45. From these results, we could see the
cultural properties of paper stored in the Kirimsa museum was damaged by the several
factors (hydrolysis by fungi, repeated elongation and retraction of cellulose) caused mainly by
the high temperature and relative humidity. Therefore, for the conservation of the cultural
properties of paper stored in the Kirimsa museum, it need to control the temperature at 18~
20C and the relative humidity at 55+5% by the appropriate air conditioning. In order to
sterilize fungi occurred to the surface of paper, the cultural properties of paper needed to
fumigate. The fungi occurred on the surface of paper were wiped out by using of 709
solution dissolved thymol in ethyl alcohol.
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H

x|_I =2o= 3|-A (=3 -| =
ZEAICH A} sTE . : W pH NPSICES
AF
orey | 114 | 7651 | 336 | 1829 | 411
(@5)
3 | 1Ll | 8306 | 155 | 1480 | 485 | PO
2-11| 2 =
2 _ (4)-8
oy | 128 | 7620 | 357 | 1845 | 407 : 578
( Ejf)
a} 121 | 8000 | 199 | 1573 | 461
2 107 | 8014 | 297 | 1837 | 423
&} 125 | 7994 | 275 | 1826 | 424 24
2-2 6.28
¥ 114 | 7632 | 410 | 2076 | 374 (47
a} 125 | 7710 | 400 | 2066 | 379
2 116 | 8249 | 079 | 1483 | 481 o1
) a} 115 | 7691 | 09 | 1420 | 470 ' B
A 116 | 80.88 | 170 | 1507 | 474 “o1 (4)-6
3} 122 | 8142 | 170 | 1481 | 480 '
aF 107 | 8342 | 19 | 1580 | 472 o
- 3} 114 | 8256 | 205 | 1630 | 462 ' 24
A 111 | 8118 | 184 | 1652 | 454 (4)-5
6.13
a} 111 | 8143 | 173 | 1646 | 455
2 117 | 7763 | 193 | 1919 | 402 -
- 3 | 131 | 7629 | 249 | 1949 | 393 ' 24
AF 120 | 7877 | 199 | 1899 | 409 . (4)-4
a} 121 | 7903 | 182 | 1872 | 414 '
2 116 | 8128 | 195 | 1473 | 481
6.40
ag |1 ) 130 | 8017 | 213 | 1555 | 455 B
A 119 | 80.04 | 255 | 1622 | 455 o3 (4)-3
at 132 | 7912 | 257 | 1604 | 454 '
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H

;I_SIMEHZ stag L - 5 W pH x| HoiF
A1 113 | 8081 | 209 | 1540 | 469 |
, L | 125 | 8013 | 219 | 159 | 459
22 | 18 | 228 | 212 | 1558 | 472 |
Sy &2 | 131 | 8096 | 216 | 1562 | 467 24
A1 | 140 | 8207 | 218 | 158 | 467 | (4)-3
|| 184 | 8L | 220 | 1576 | 466
42 | 152 | 8145 | 230 | 1579 | 466 |
2 | 140 | 8013 | 254 | 1796 | 429
A1 | 122 | 8445 | 146 | 1463 | 92 |
L M| 129 | 824 | 178 | 1548 | 476 A4
B2 | 127 | 27| 186 | 15% | 478 | (4)-2
a2 | 133 | 8268 | 200 | 1564 | 472
A1 18 | %043 | 183 | 1733 | 49 |
s | 116 | 8037 | 188 | 1723 | 440 24
YU 22 | mw | 296 | 1650 | 439 10 @-1
a2 | 127 | 7626 | 306 | 1728 | 425
41| 127 | 8153 | 221 | 1615 | 461
1 |, 185 | 7707 | 267 | 1907 | 402 | 602 4
35 A=157| 5270 | 969 | 2556 | 186 o
42 | 182 | 8149 | 240 | 1702 | M8 | @
a2 | 136 | 7937 | 272 | 1852 | 418
A1 | 118 | 731 | 378 | 2027 | 313 |
s | 119 | 7424 | 373 | 1995 | 378
Y92 [ 123 | ma | w0 | 2076 | %4 650
4 a2 | 126 | 7210 | 38 | 2149 | 347 24
A1 119 | 7205 | B | 1968 | 372 ||
, | | 121 | 7146 | 395 | 2032 | 361
A2 | 118 | TI74 | 39 | 1992 | 367 |
&2 | 121 | 7092 | 420 | 2056 | 355
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-
;I_SIAEF;IZ* sag 1 5 b_l_ w pH X|HoiF
ol 114 70.48 4.22 19.91 36.2
3 il 145 70.69 4.25 20.28 3H.8 665
32 11.8 80.62 2.18 18.39 42.0 6.62
s12 159 79.90 2.42 18.66 41.8
el 10.6 69.82 5.80 23.40 309
4 sH 11.9 69.23 5.67 23.09 31.1 609
A2 10.7 72.45 391 19.49 37.7 6.5
&}2 114 71.06 4.16 19.72 36.7
31 12.4 71.35 4.84 22711 32.6 6.44
5 sH 12.3 72.74 4.24 21.71 34.6 '
32 11.0 73.18 471 2291 33.0 578
312 11.1 72.58 493 23.00 32.7
al 11.8 77.90 2.94 19.97 39.2 705
i1l 6 sH 125 77.40 2.86 20.08 39.0 |7
32 12.0 79.52 2.84 19.06 41.1 627 (2)-27
S12 11.9 79.07 2.85 18.97 41.1
ol 134 7791 2.98 20.07 39.0 687
7 sH 11.9 7173 3.02 20.24 38.7 '
A2 12.3 63.11 4.99 21.02 335 657
&}2 124 67.84 512 21.13 33.2
31 11.7 73.73 4.26 20.52 36.7 6.45
3 sH 124 73.20 4.23 20.76 36.2 '
32 11.9 70.48 3.9 21.25 34.3 677
312 11.9 70.04 4.00 21.4 33.7
al 11.9 74.77 4.29 23.88 32.3 799
9 il 12.1 74.48 4.34 23.86 32.2
32 12.2 80.65 2.66 18.36 42.5 746
S12 12.3 79.37 3.00 19.46 404
1 12.1 14.22 3.10 18.09 404
; 568 4
49 5H 12.0 73.55 3.52 18.49 39.6 A%
A2 115 73.36 2.73 17.35 41.1 593 (2)-25
&}2 10.9 713.56 3.08 18.65 39.3
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tgsd sag = pH X Ho{F
ZAICHA = L a b W <

A1 | 112 | 7479 | 409 | 2203 | 350 ,

Lo LA 19 [ W66 | 274 | 193 | 404 0.3 24
B2 | 126 |75 | 816 | wm | w7 | | @
2 | 131 | 7724 | 323 | 2090 | 376
#1120 [ sz | 217 [wee | M3 | _

L, || 18 [ R0 | 18 | 157 | 461 ' 24
22| 127 | 7057 | a0 | 2% | @9 | | @
2 | 122 | 7121 | 477 | 2143 | 343
#1124 [ w27 | 2 [ vw | w6 |

e e e | 2w | e | a2 ' 274
B2 | a2 | e | 2@ |00 | 4 | | O3
2 | 136 | 8156 | 143 | 1544 | 471
#1127 [ met | 22 w2 | w8 |

., e | 121 [soor | 202 | 1770 | 486 | 24
#2 | a0 [ 767 | 260 | 857 | 07 | | @1
2 | 131 | 8133 | 152 | 1489 | 478
A1 a1 [ w0 |1 [ 1660 | 67 |
3 | 132 | 8220 | 152 | 1734 | 45 ' 4

53 | 42 | 134 | 8181 | 193 | 1724 | 45 15
s2 | 124 | 156 | 391 (2(;?‘131) 20 | 0N

=79

A1 139 | ®mes | 1w | 1l | B9 | _

_, | et | 2s [ s | 219 | 1597 | 487 | 24
22 | 138 | w2 | 2w |wel | a7 | | @6
2 | 141 | 627 | 202 | 1706 | 427 '
#1114 | 7636 | 19 | 1769 | 418 | __

o [ | 128 [ mes | 1m0 | 1713 | 435 24
B2 | 21 | 77 | 237 | 18| 06 | | @7
32 | 128 | 7908 | 209 | 1776 | 429
| 22 | ©06 | 1B | 68| 655 |

o || 136 | 8199 | 226 | 1760 | 41 ' 24
#2 | 113 | 8446 | 15 | 1618 | 469 | _ | @-I8
32 | 119 | 8364 | 169 | 1603 | 469
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H

f%'wz Bee | | AR

AH 11.2 79.15 1.12 13.46 49.0 557

5 7 3H 11.3 77.36 0.86 12.05 50.2 =4
A2 11.8 77.14 3.36 18.66 40.8 6.0 (2)-19
312 125 78.53 248 18.62 414
1 13.0 84.89 0.91 13.46 51.1 671

g 3H 132 84.89 0.93 13.92 50.4 2| A
A2 12.7 85.04 1.20 14.13 50.1 653 (2)-20
312 136 85.38 1.17 13.64 51.0
~H 15.3 80.25 2.23 18.58 42.0 -
3H 12.8 80.94 0.94 15.64 465 A A

oY A2 149 83.25 1.62 15.85 47.0 618 (2)-21
312 13.8 80.63 241 17.89 432
AH 13.3 78.67 2.52 18.98 40.9 674

510 3H 136 78.50 2.74 19.51 40.1 =4
A2 13.7 78.24 2.25 16.67 441 6.05 (2)-22
312 14.0 78.34 2.37 17.08 435
1 134 78.23 3.17 19.44 40.1 -

511 3H 13.2 7758 3.04 19.23 40.1 w47
A2 14.8 77.58 3.70 20.41 384 590
312 129 77.10 348 20.18 38.6
~H 13.1 84.16 1.31 15.46 479 617

519 3H 125 84.53 1.32 15.59 478 2| A
A2 124 85.84 1.05 14.75 494 610 (2)-23
312 11.7 85.34 1.17 14.88 49.1
~H 135 78.79 1.78 16.02 45.2

6-1 - 5.57 H| %] 4
sH 14.2 72.16 2.26 17.35 405
~H 144 74.10 2.77 19.24 38.7 67

6-0 3H 155 73.89 2.78 19.62 33.1 2| A
A2 14.6 76.32 2.53 18.04 414 612 (2)-12
312 154 7454 2.39 17.69 41.0
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tlgsd sag = pH X Ho{F
ZSAICHA = L a b W <
g 20.9 66.22 5.07 21.26 32.2 0
1 sH 16.7 81.72 1.35 15.84 46.5 20
32 15.2 84.44 1.36 16.52 46.4 6.00
52 135 34.31 1.38 16.77 46.0
31 135 82.94 1.68 17.13 45.0 563
6-3 5 sH 13.7 33.10 1.72 1751 445 ' |7
42 12.7 35.37 1.09 15.62 48.0 6.39 (2)-11
312 13.0 35.12 1.22 15.93 474
1 13.3 83.74 1.67 17.31 45.0 693
3 5t 135 83.85 1.45 17.00 455 '

32 13.0 86.15 1.04 15.00 49.1 6.60
312 136 35.23 1.08 15.74 477
g 11.2 79.99 2.83 18.13 42.6 6.03

6.4 sH 11.9 82.55 2.04 16.26 46.2 ' A4
32 124 79.32 3.14 18.30 42.1 547 (2)-1
52 125 80.76 2.64 18.61 42.2
31 154 80.72 152 16.61 45.1 691

6.5 sH 114 75.61 3.12 20.82 37.1 ' |7
A2 14.1 81.56 0.62 14.15 489 6.29 (2)-6
312 12.6 79.88 1.39 17.33 43.7
1 12.3 86.64 1.16 14.54 50.0 632

o S| 125 [ 8@ | 140 | 1519 | 488 ' A%
32 13.0 87.56 1.00 14.07 50.9 6.82 (2)-3
312 11.3 36.99 0.99 14.14 50.6
g 13.7 34.47 1.32 14.23 49.8 699

6.7 sH 124 83.82 1.68 15.18 48.2 ' AA
32 116 85.42 0.70 11.04 .8 691 (2)-10
52 12.1 85.18 0.78 11.88 535
31 159 80.01 1.11 16.85 444 675

og S| M7 [ W3 | 107 | 1759 | 427 ' ek
42 14.1 81.58 1.95 18.26 429 661 (2)-5
312 13.3 78.58 1.70 18.62 41.3
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tgsd sag = pH X Ho{F
ZSAICHA = L a b w <
gl 12.9 82.90 1.75 18.09 436 644
6.9 sH 12.9 31.96 1.59 18.13 43.2 ' AA
a2 137 83.42 1.27 16.92 455 6.6 (2)-4
&}2 131 82.28 1.26 17.33 445 '
el 13.0 85.87 0.85 15.65 48.0 563
oo || 127 [&221 | 199 | 1720 | 447 ' gk
42 13.2 34.85 1.26 1551 48.0 6.33 (2)-7
312 131 34.39 1.60 16.54 46.3 '
ol 12.8 82.44 1.51 15.80 46.8 697
6-11 il 12.1 81.25 1.99 17.14 445 |73
32 14.0 82.94 1.30 15.62 47.3 631 (2)-9
312 125 81.90 1.65 16.60 455 '
gl 13.2 82.45 1.53 17.67 44.1 653
6-12 sH 136 82.40 1.58 17.19 448 AA
a2 124 84.27 1.15 15.98 47.1 6.43 (2)-8
a}2 12.3 83.98 0.98 16.07 46.9 '
el 13.9 82.61 1.12 15.39 475 6.44
1 sH 139 7851 0.90 16.24 447 '
42 139 30.98 2.01 17.15 444 6.09
6-13 312 14.3 78.64 1.22 16.13 45.0 AA
al 134 80.98 1.62 16.04 46.0 6.08 (2)-2
9 5k 13.2 715.99 2.13 17.95 41.3 '
32 135 79.99 2.28 17.70 43.2 6.30
312 12.3 76.67 2.39 18.05 415 '
gl 153 4913 | 12.78 | 21.80 20.3
sH 159 57.18 9.62 21.19 26.8 A4
7-1 6.12
42 17.0 4476 | 13.14 | 19.70 19.7 (-9
&}2 176 5098 | 1154 | 1956 245
31 11.7 80.05 218 19.24 41.0
sH 11.6 382.16 1.97 17.11 448 A A
8-1 5.68
42 11.2 82.30 1.99 17.48 44.3 (1)-7
312 124 81.35 2.34 18.21 429
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NEEPS st = pH K& 0|
TAlcha | 7T L a b W -
31 16.8 4261 | 850 7.06 20.2
8-9 st 17.3 4295 | 835 6.96 321 656 A178
32 17.0 4519 | 781 8.11 33.0 . (1)-6
&2 182 46.06 9.26 10.50 31.2
31 12.7 50.82 | 1145 | 2191 246
sH 14.0 0348 | 1233 | 22.32 225 k!
8-3 5.70
32 13.6 o224 | 1387 | 227716 | 208 (1)-4
s}2 13.3 0492 | 1235 | 2237 | 233
31 152 4135 | 1322 | 1666 | 205 579
9-1 &}l 14.6 4557 | 1281 | 17.86 224 . k!
32 14.2 4085 | 1252 | 1559 214 6.04 (-1
5}2 14.8 4505 | 1275 | 17.05 229 .
31 13.6 4406 | 11.86 | 1847 | 209
st 15.0 4281 | 1168 | 17.89 | 20.7 #1748
9-2 5.30
32 16.0 2922 | 318 3.20 231 (1)-2
&2 165 217.94 3.00 2.32 224
31 14.7 4656 | 11.95 | 1784 23.3
5t 171 53.90 9.82 16.56 30.3 2173
9-3 5.6
32 16.9 487 | 1193 | 17.09 | 230 (1)-3
s}2 17.5 4810 | 1063 | 1748 | 252
31 154 6194 | 954 | 2605 | 230
&}l 165 99.81 | 1015 | 2556 224 A7
9-4 5.74
32 152 5839 | 11.65 | 2534 216 (1)-5
52 151 o8.80 | 11.21 | 254 21.7
31 13.8 7216 | 338 | 2097 | 354 6.43
st 15.1 w42 | 250 | 1940 | 390 .
10-1 H] 2] 7
32 13.2 760 | 320 | 2015 | 380 693
&2 199 73.24 2.39 18.66 39.2 .
31 8.6 81.24 0.06 13.37 | 498 615
5t 9.8 78.78 0.05 14.09 | 4738 .
10-2 H] A
32 8.7 8139 | -003 | 1508 | 473 570
sl2 9.6 7748 | -041 | 1537 | 454 .
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tgsd sag = pH X Ho{F
ZSAICHA = L a b w <
gl 115 30.84 175 16.03 46.0 550
10-3 sH 12.1 30.54 1.97 17.08 44.3 4] 4
a2 114 80.58 1.89 16.79 44.8 578
&}2 11.7 81.81 1.65 16.52 456
el 11.6 76.01 1.92 15.82 444 6.06
104 3H 17.0 73.13 1.86 16.30 424 )47
42 12.9 69.25 3.54 21.05 34.0 698
312 20.4 71.61 1.77 18.08 39.2
1 74 85.00 1.10 14.73 49.2 502
11-1 5k 11.1 34.07 1.33 15.65 476 )47
32 10.9 84.32 1.50 16.73 46.0 502
312 12.1 35.52 1.26 16.15 472
gl 11.8 80.21 157 16.74 447 570
11-2 sH 124 7874 1.44 16.40 446 AA
A2 12.6 30.03 0.92 1559 46.2 6.8 (4)-16
a}2 13.2 18.82 0.97 1552 459
el 12.7 7123 3.24 19.02 40.3 506
113 3H 12.6 82.71 1.40 1547 474 A A
42 14.2 31.66 217 16.29 459 583 (4)-15
312 12.7 34.09 1.62 15.63 476
al 12.0 69.83 3.52 21.66 33.4 6.04
114 5t 14.0 712.86 2.70 20.46 36.5 |73
32 12.7 13.28 2.69 20.49 36.6 6.17 (4)-14
312 145 7191 2.85 20.53 359
gl 11.3 72.10 3.74 20.47 36.1 634
1 sH 125 70.60 4.07 21.03 34.7 '
a2 12.0 73.59 3.32 19.04 33.8 658
11-5 a}2 16.1 73.61 3.22 19.25 385 |74
el 12.2 80.08 2.23 18.58 42.0 657 (4)-13
5 sH 12.6 718.65 2.46 19.75 39.7
42 11.9 75.81 2.85 17.98 41.3 654
312 12.1 74.35 3.16 18.15 404
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Flgd A PR i = Ho | &m0
ZAIHAL STEL L a b W P =T
W1 | 149 | 7299 | 315 | 1869 | 390
S | 135 | 7181 | 379 | 2016 | 364 | OP 47
WSE3 00 a1 | 7171 | 328 | 2045 | 360 | @29 | (4)-13
2 | 154 | 7213 | 309 | 2015 | 366 | ¥2=51
#1187 | B | 804 | 8% | 07 |
by L M2 [T [ 250 | 1871 | 397 24
A2 | 10 |76 | m [s | el | 0| @
2 | 138 | 7640 | 177 | 1800 | 414
#1124 [ w47 [ 120 [ 13%5 | w8 |
1y | S| 122 |36 | 126 | 1398 | 484 24
B2 | 127 [ w0 | 268 [ 167 | @8 | _ | @l
2 | 134 | 1332 | 285 | 1718 | 413
41 12 [ w57 | 1% | 64 | 63 |
oy || 136 [ 8101 [ 17 | 1705 | 44 2%
22| 15 | w4 | 206 | 1650 | 62 | (4)-9
2 | 112 | 2067 | 198 | 1633 | 455
1| 143 | 352 | 178 | 1466 | 489 | 571
Lo | 130 8318 | 150 | 1416 | 495 | (9%
B2 140 [ w5 | 15 | 1861 | 05 |
" 2 | 132 | 8340 | 148 | 1358 | 505 ' 24
A 131 [ ww | 1@ | us | 85 | . | @10
, [ 131 810 [ 231 | 1501 | 465
2| 22 [ wx | e |[we | 87 |
2 | 125 | 7972 | 183 | 1764 | 432

(23] AAARNA 7 d5E AHESAZS] FAE AZABY.
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E7H20T o de] HH #3207} dAH A& A HEZ JHA 2 AHF= 53
(1071 €% 44, 117 €7 17)S AYstie BF A2 93 J3& &S 5 Jde =24

o e AL=Z HEIYH.
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At oz Folo FAEQ HAEZOoRE Ashikgd 93 X9 EHIER Ato] LA
3t} Fol& Z&%’é}ﬂl "ok o]Hq T A2 FolE AFANA FEE AAIIE 9FE e
o] k2 UA YEhd). X9 JoAE |
Fg H2THER], 7IAZ REE AX Y A AR ZHAe|=E
FTHEX sd Aoz
Z19AF frEHe RA}L JE AFFY AdEE dAZE pH 5.7~6. 20| Atk (Fig. 3) &
AGZEZ AAE AH 79 pHE B, WEHF 19 HF pHE 6.201029, 18% 2= pH
6.1°1Rom F3Z Q3 LHE F5H9= AR pHF WA Jehdth AEF 32
pH 6.0, 8% 4% pH 6.5, 284 55 pH 6.1, 9% 6& pH 6.2, 1EF 7€ pH 6.1, A
d4 8L pH 6.0, 18 9 pH 5.7, 1¥% 102 pH 6.0, 1€F 112 pH 6.1 281 I
4 12 pH 5.8tk weEbA JE7 7ol AAE AHFE] pHZL 7P WA UEsou, A
FEE AAFY pHE 2 Aol flen, Jo= 9 AAFHEF 1, 7, 8, 99 BF 4t
=& pH 6.1010%, O AAFY BT AYEE pH 6.022 Fole FA9) A xe)+=
E3g Ao Jeigth ot 45399 pHE Yol A EE i B4 Ueytth 2% A
A @A)¢] pHE 7.8~8.3 AEE FA8lL Jeonz B AL G52 433 AslEe]
s & F Atk 2 A< pH7} 5.0 oJ3to]H Ao &4fo] F&3] STt B
7 QeBg olg 7|FoE FA U FEY ANE EXE BU FA FE 798 AR &
A3tE L Qo] o] dE REWHS 7&?61101: g FaAo] e RoE UeEgth
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Table 494 RE wuke} o] 7]FAte] &3ta e Tl BT AH AW =g
gobsly] etel Ao Mg FAsPoU, Ao FAT A77E §7] Wiz JFEA fE
Fol 253 Y T TAR HAHEE BAY T AUt 2HY L, o, b FHER
B Folo] WMAEE A A ZPAL FERC 25 JE AIFHAXHEY A4FE
Aol MArE= AGPgEE v ADF 12 25, 1EF 2& 43, JEF 3& M4, 9% 59
62 45, JEH 72 22, XEA 82 32, I¥EH 9= 23, ¥ 102 43, JEF 112 41 19
I AGH 12E 4524 A WA=
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