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Abstract

Plant-based cultural assets using straw and grass as household goods of
our people’s have been used as indispensable tools for practical living for a
very long time. However, only a limited number of artifacts were
unearthed so far due to the fragility of the matenial. For this reason,
research on plant-based cultural properties had close to no progress, and
the appropriateness of the PEG method, high-grade alcohol method,
alcohol-ether-resin  method, and Paraloid B-72 wused in preserving
plant-based cultural properties has not been sufficiently investigated.
Therefore, this study examined the weight change rate by applying the
methods of Primal MC-76 and vacuum freeze-drying used mostly as a

earth-layer hardening material among PEG and acrylic resin, which are
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applied widely for preservation of waterlogged archaeological wood, as a
means to preserve plant-based cultural properties along with the
examination of the subject material, and an experiment was also performed
on moisture absorption.

The findings as a result were, first, the plant-based material being
studied was found to be Typha (Typha orientalis Presl). Secondly, the
weight change experiment applving PEG#400 and PEG#4000 confirmed a
steady increase of weight if PEG-2Step is used for treatment. Third, in
preserving all subject materials with soil, treatment with PEG#4000, Primal
MC-76, and vacuum freeze-drying showed that the vacuum freeze-drying
method resulted in the largest or 20% reduction in weight, while Primal
MC-76 resulted in 18% and PEG#4000 in 8% of weight reduction. It was
concluded that, considering the stability of soil measurement, this came to
be because resin permeation was carried out along with the drying
process. Fourth, the weight changes were found to be around 10% in
various humidity conditions after the preservation treatment. The greatest
weight change rate was seen In the case of PEG#4000, particularly having
chemicals gush out in a high humidity (RH 84% or higher) environment.
In the case of Primal MC~76 and vacuum freeze-drying methods, 6~8%
weight changes were detected, and the lowest weight change was found in
the case of the vacuum freeze-drying method. Fifth, as for color changes
after treatment, blackening occurred most strongly with PEG#4000, while
Primal MC-76 and vacuum fréeze-drying manifested colors closest to dry
straw or grass. However, the texture of straw was not very evident in the
case of Primal MC-76, due to a glossy surface, but vacuum freeze-drying
was found to offer the best result in terms of texture.

Putting together the results of the above experiments, vacuum
freeze-drying presented after being treated with PEG2-Step the most
stabilized changes in weight, while it offered the smallest change in color

as well.
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Fig 1. Sample 1 before treatment.

Fig 3. Sample 4 before treatment.
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Fig 4. Sample 5 before treatment.

Fig 5. Sample 6 before treatment.

311 AFAe 3

Betdv|AS S8 nAI A 25 FA9 AL FEHFEE FEH,
89 Typha orientalis Pres) &2 #AH At F5& thdA 222 Aol
U Ex2 dase £44824, d3dos E¥dn 4 AAAUS dX
7t 2 FRdA 2 Ay $dddA g HEdE EF5, FE, WV
BE ERE 4ZF7 ok Ak FA AR AEIE He ZAANEY
7A49E B7128 2ol A3 Y3 AT Bgen FHo] ¥ A FHon
(Fig 6). °lol w3l Fig 84 #2=H: ulgh go] 59 EIJAEE XL
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tH(Fig 7).
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Fig 7. Epidermis of the straw sandals

Fig 6. Epidermis of the Oryza sativa

at Goongnarnji *200

x400.
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Fig 8 Epidermis of the straw sandals

at Goongnarmji <200
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3.2 WH
321 FAA

Ay 1& AEAFE AFre PEGH0S 83 AA3] X&stHA T2
A3t E A ESTE PEGHI009] HF&o] HolXE AlFA PEG2-Step™ 3
PEGH00L. 2 T&3t 283l th. PEG2-StepH-2 PEGH400S 5%H-El 10%
A EFI F, PEGH000S 10%5E 30%7tA] 5%4 w28 = EFsd
t}. PEG#400 5%%E 50%7HAl 5%% 5L Eo7h 273 HTable 2.
a).

A3 2% PEGH#4000Z PEGH#00 EF HF&o] HAXE AHAA HE @
Ao A3E dFo Fu MNFFZEAZ, Acrylic emulsion <A Primal
MC-76, PEG#4000 50%(60C +®)9 W o Al s tH(Table 2. b). 2]
7 9 3, dFA AAHAFR32 Auto Dry Chamberoll R #3to] F & g
& Ao Eyrh

Table 3. Treatment method(a, b)

a. Treatment 1.

Sample Treatment Concentration Temperature Solvent
6, 7 PEG#400 30%
PEG2-Step

PEG#400(10%)
1,245 (MW:400, nomal Water

PEG#4000(10~30%)
MW:4000)

b. Treatment 2

Sample Treatment Concentration | Temperature Time Solvent
5 PEG#4000 50% 60T Tdays in Water
1, 6 Primal MC-76 30% nomal 3~4times Water
prelimary:
Vacuum Freeze -45TC
2,4 . - ) 24~72hours -
Drying freezing:
-75C
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FTHNE SHE A Ay F A AFE - AEE vustr] 93
sl Mg Al Feg AsAA guidd 00lg@dH7tA SAsF o FHwst
€2 2 (O Q= +3

e T e T —— M)
[Wa(weight after treatment) : H&] & A8 F3Hg)]
[Wh(weight before treatment) : *g] A A8 Z#Hg)]
Zad sl 8 (%) = S WEWe 100 e (9)
We
(Wt Ax F F3Hg)]
[Wt: A= A T3g)]
323 54 A3
THEEFE Ado] v FHIsto] wEAY o]F By 7o Wl
NAeHA vbgd Aolnz B - gy ow obdd AuHE B ool it
Tz uet o] E5A4 S 5k 2o wE kA Y

=
58 24%E AZHFEAL AHgetel AABH Y

J(Table 3), 7 - F& ¥wE3E= 9odAZ A3t

Table 3. Treatment methods in conditioning humidity

Salts Relative humidity(%) at 25°C | Concertration(%) at 25C
MgCl 33 354
K-CO3 43 35.4
NaBr 58 486
KCl 84 264
KNO; 9 275
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Table 4. Saturated salt solutions used for the humidity control

Samples Step Time
Freeze-dry
—MgCl:(RH 33%) MgClx(20 days)
—K.CO3(RH 43%) K2CO3(20 days)
—NaBr(RH 58%) NaBr(20 days)
12456 —KCI(RH 84%) KCI(20 days)
—KNO3(RH 94%) KNO3(20 days)
—KCHRH 84%) KCI(20 days)
—NaBr(RH 58%) NaBr(20 days)
—K:CO3(RH 43%) KoCO3(20 days)
—MgCL(RH 33%) MgCl(20 days)

dote) wEAe wyel g dzd AEAE GRE w5 2o Fol
Fa FEUEES S REAY T wE ALdAdE SAHAT
ezl FAAE AL HERY] st e FERH 30094 E&
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Flg 14 Color of original straw sandals. Fig 15 Dark colored changes after being
treated with PEG#000(sample 5).

LOBMK. Dokur Dot Padaiton

Fig 16. Color changes of a dryed straw Fig 17. Color changes of a dryed straw
Vacuum Freeze Drying(sample 2). Vacuum Freeze Drying(sample 4).

Fig 18 Lustered color change by Primal Fig 19. Lustered color change by Primal
MC-76(sample 1). MC-76(sample 6).
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