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ABSTRACT

In this study, the effect of soxhlet extraction on dewaxing of the aged beeswax-treated paper was
examined. To do this, soxhlet extraction of the aged beeswax-treated paper performed with different re-
flux conditions and then measured the dewaxing efficiency and change in the various properties such as
tensile strength, folding endurance, color and brightness. Also, an artificial aging test was executed in
order to investigate the effect of soxhlet extraction on the preservability of the dewaxed paper. As the
result of FT-IR analysis, a peak area of CH and COOH group, which are main band of beeswax, was de-
creased or removed after soxhlet extraction. The decreasing rate of each peaks were increased depending
on reflux time. After dewaxing, the physical property such as MIT type folding endurance and tensile
strength was decreased. And L* value and brightness were increased while a* and b* value were de-
creased due to the remove of color compounds in beeswax. The more color deviation (AE) is expected
with higher reflux times. As the result of artificial aging, preservability of two dewaxed papers except
of DP_SE(C) sample was higher than that of untreated paper i.e. beeswax-treated paper.

Keywords: Dewaxing, Soxhlet extraction, beeswax-treated paper, reflux time

1. M2 Wz 4724749 HA, 93, AA, 24 W E A,
' AY 52 g G LS He 2 35
ZAGZASE 302URY 18630 ol2E 2 BEA JUATAANZERGA F9 shtolch B

7L ojstn A A &8k} (Department of Paper Science and Engineering, Kangwon National University)
)35 £ 314 (Han—Deum Cultural Heritage Co.)
1AL A A} (Corresponding Author): E—mail: bleaching@kangwon, ac, kr

1
T



65

t}-& Table 19] Vel
w2 Aol A AR A A A F2 2GR AE

2.1.2 HEX|

S48 FEHo] o THA Y g v

mewma %%Wﬁoﬁ é%%ﬂmﬂ%
M B o x T T Ng H o %N KT
Bakmiy PEgTR By T8y
U_uu.m,O|MEMPE T M oox O X MﬂqmuﬂAﬂﬂAj—o
]ma_e.mry o 8w al.aﬂueOueL
o2 om ke Zoom N = RS Tgudr = &
T = do ~° &= e sl < 11 R N
— < B . OH_W.OH]E .ru,_lrwﬂ;o.lll NI
mo WS o @ N ol R n BRSO T ok
o op o s oF W e < =
JxZn < :lmﬂ_.E_-,._. ﬁﬂ u Llo_éﬂ.m. =
Koo -5 M o S oz B ooy g e Ko o8
oy 8 R B oo S @ ol B o= = W =
o S g oo OTﬁL_.E]EE.,_ ol_]a;ﬂwao_eueill
HoE & my A Y ey ) I e T
Mo BT X2 TS W s K g o
T oy Mo H T o < T o do W Wy =
B o ™) B e I ﬁ,mﬂ.ﬂl

ar M ETE o sapd @ R
o g B w Ko T E W K oo™ T mm BT
mLevwme W ahg @ wmIspw T
BLET P UomdWE o 3 BT S g BB
Woor ERXTH B 4w BT her g I FE T Tk
W B ™ gl ogen B ogw oo oA ode
o2 Bapx< S Toydes ¥ e o B b
THEWT X o~ MFRXBETd o & T T @
No T S BN WD PRETT K N BN R oA
ol oo, F AT PR T O T o o B
o B oo M N B T B e W W Dy
B P on Rk E XN ooy EmH o B W T
=T No mﬂqmﬂﬂ_dﬂmdau._écme_aﬂoq Ny ol
T R = T (T T P =
i = = . T~ — ok _ N e T a
R " E 3 8 N W oo H.Aﬂ;ﬁox% AlH
S ORI B R H oz i — {jm T 31 bt ;mE
TR Sy B 7 T A 1 Hp
AREPasg ¥ adByg s B A
i E P g gam o T A oy o
ATutm'xﬂuAthEﬂmamﬂﬂrﬂ_Hwio_e o <M
DT B oo e o X < D
e o 9 Moo S ) N wjr ny B o
e oo B gy o Moo B gy BT ol o
,|.UA|1rO.L|1_ OM.I ) O ﬂ_Wﬂ - ‘_ﬂ.rm
s XivREmudregrEre o & w2
ﬂoanil_womazl‘a.u%&.e._mwal_/a_i?m go B
HEag Tyt rrsg e ® oo <F
MI g des®ermxmsE ST = T
MW WEF YT T g R o &M I g %
oo T oo g WO B DR w o b e Ho ol o5 M
EW W T T A o W oy W H o B o
ol T Zomr M B H B ool T W ET X T — = o
FE P BT T BB W NN

Others
2-ply
Coated type
Both side-coated
Both side-coated

O

Dochim

(g/mr)
>53.38
56.31

Weight of beeswax

Drying
Heating plate

Thickness
(mm)
0.150
0.155

Pulping chemical
Ash from buckwheat

(g/cm)
0.77

Density

Papermaking
Oe-bal

(g/m’)
114.70
120.00

Grammage

Fiber materials
Bast fibers from domestic
paper mulberry
copy
King Sejong

Table 2. Characteristics of a sheet constituting the beeswax-treated annal of King Sejong and duplicate
Duplicate copy

Table 1. Generals of Hanji sample
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Table 3. Soxhlet extraction conditions for dewaxing
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Sample no. Solvent Solvent Volume Reﬂux. time Reflux Frequency
(mL) (min) (times)
DP_SE(A) DiChl((]))f(()jIlr\l/Bthane 250 » 1
DP_SE(B) DiChl((]))f(():Ilr\l/Bthane . X
DP_SE(C) DiChl((]))f(():Ilr\l/Bthane . -

1) reflux of 2 times using DCM 250 mL and then reflux of 1 times using DCM 250 mL
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Fig. 1. FT-IR spectrum of each dewaxed papers (a: DP_SE(A), b: DP_SE(B), ¢: DP_SE(C)).
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Fig. 2. The decreasing rate of each main peak
area, based on the peak area of beeswax-
treated paper to 100%.
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Fig. 3. Decreasing rate of folding endurance (up)
and tensile strength (down) after dewaxing
by various soxhlet extraction methods.
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Fig. 4. The color change (up) and color deviation
(AE) (down) after dewaxing by various
soxhlet extraction methods.
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Fig. 5. The change of brightness after dewaxing
by various soxhlet extraction methods.
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Fig. 7. The color change (left) and color deviation (AE) (right) after humid heat aging for 10 days.
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