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Studies on Physical Properties and Potential as Coffee Filter Application
for Hanji According to Different Contents of Paper Mulberry Fibers
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Abstract The objective of this study was to evaluate the possibility for the coffee filter paper of Hanji. In this study,
the samples for Hanji filter papers were prepared with three different mulberry fiber contents of 10, 30 and 50%(w/w).
Surface brightness and apparent density of hand-made Hanji decreased with increasing mulberry fiber contents. However,
values of thickness, tensile strength, wet tensile strength, burst strength, and folding endurance for hand-made Hanji
increased by increasing the contents of mulberry fibers due to fiber-to-fiber bonding. The results of the coffee extraction
test using the developed filter papers showed no significant differences between commercial filter paper and Hanji filter
paper. Therefore, Hanji filter paper containing more than 30%(w/w) mulberry fiber may have potential uses for the

dripped coffee filter application from a physical property point of view.
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Table 1. Brightness of paper filters

C1 C2

Brightness(%) 28.36 + 0.229 67.92 +0.55

DMeans =+ standard deviation (n=5)

Table 2. Brightness of handsheets with different contents of
mulberry fibers

M1 M3 M5
Brightness(%) | 87.00 + 0.18% 2| 85.02 + 0.04° | 84.19 + 0.06°

DMeans =+ standard deviation (n=5)

Ya-c Means with different letters (a-c) within the same row at
same material are significantly different by Duncan’s multiple
range test(p = 0.05).
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Fig. 1. Images of paper filters and handsheets with different contents of mulberry fibers. (C1: Kalita FP102, C2: Kalita
KWF-155, M1: 10%(w/w), M3: 30%(w/w), M5: 50%(w/w) based on wood pulp weight)
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Table 3. Thickness and density of the prepared coffee filter papers
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Types Basis weight (g/m?) Thickness (mm) Apparent density (g/cm?)
Cl1 55.6+0.81% 1Y 0.160 £ 0.004* 0.35+0.012
C2 52.0 +0.95° 0.151 £ 0.007° 0.34 +0.02°
MI 57.0 + 1.50° 0.168 + 0.008 0.36 +0.012
M3 53.5 + 1.66% 0.169 + 0.008° 0.34 + 0.03%
M5 56.5 +2.55¢ 0.170 = 0.006° 0.34 +0.02°

DMeans + standard deviation (n=5)

Ya-c Means with different letters (a-c) within the same row at same material are significantly different by Duncan’s multiple range
test(p = 0.05).
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Table 4. Physical properties of paper filters

QA E,

HAPE % WSt AR E PYEe A

T = AT Hds
A

ATk E7E 3] LEjA| €]

S fAksA REHC e 22 BT F U3
Aw| 224 Av) 2o] Aoften e A, F&

o} ¥ Ao ® WQITtkFig.

oAx AlE =73 312 Table

tlo of
o

=
-
Eamlo] Q=

0] Al ZEA| 9

ol

&
°

o o T - T

i

:
AT BE FolA Ay Bk AFS Sl
g ARV AGRERABHAT

500 e

A& ellA PCBs, B4, ZEUHE|=

=
2 FYFUAVt B4F Fgow, o, EE, e 2 6

s Ho s T o

7t2EANA AIE-HAF 71(100 mg/kg ©1shHol= A 3st
of, FolAl AEFE 7I1F 2 & EAAEA AHE BBE

3. BHA] E2He AT FET

10, 30, 50%(w/w) S

o] Ze Zzte] A

Al g A9 F= & 72 Table 60 LERIT

Types Tensile strength (kN/m) |Wet tensile strength (kN/m)| Burst strength (kPa) |Folding endurance (times)
Cl 0.82+0.13* 12 0.21 +£0.02° 98.0 + 16.2° 30 £ 19%
C2 1.09+0.11° 0.27 +0.01° 136.2 + 20.8% 37+8°
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Ya-e Means with different letters (a-e) within the same row at same material are significantly different by Duncan’s multiple range
test(p = 0.05).
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Fig. 2. Microscope images of handsheets prepared by different contents of mulberry (x40). (C1: Kalita FP102, C2: Kalita KWF-155,
M1: 10%(w/w), M3: 30%(w/w), M5: 50%(w/w) based on wood pulp weight)

Table 5. Results of heavy metals testing for the prepared filter
paper according to Standards and Specifications for Food Uten-
sils, Containers and Packages. (Jeollabukdo Institute of Health
& Environment Research)

Heavy metals Ml M3 M5

PCBs(mg/kg) D - -

As(mg/L) - - -

Pb(mg/L) 0 0 0

CH,O(mg/L) - - -
Fluorescent brightening agent - - -

Pb, Cd, Hg and Cr®(mg/kg)

W
—_
—_

DMeans that data is not detected.
10%(w/w), M3: 30%(w/w), M5: 50%(w/w) based on
wood pulp wight
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Table 6. Difference in TDS and extraction for different filter
papers

Filter samples| TDS (%) Extraction (%)
Cl1 2.13+0.02¢ 12 16.34 +0.73?
M3 2.12+0.02° 16.96 + 0.54°
M5 2.09+0.01° 16.17 + 0.36*

DMeans + standard deviation (n = 5)

2a-b Means with different letters (a-b) within the same row at
same material are significantly different by Duncan’s multiple
range test(p = 0.05).
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