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Porous Structure Analysis of Printing Paper and Board

XUE Mei—gui', YANG Yu—chun', XING Wen—wen’, LIN Chun—ye'
(1. Dongguan University of Technology, Dongguan 523419, China;
2. Shandong Vocational College of Industry, Zibo 255000, China)

ABSTRACT: The porous structure of printing paper is an important influencing factor for the print quality and safety of
food packaging paper materials. This work aimed to study the porosities and surface porosities of paper samples collected
from 8 different domestic paper factories using the silicone oil saturation method and Image J image processing method. The
porosities of the 8 paper samples were determined using silicone oil instead of the traditional benzene and absolute ethanol.
Binarization processing of the SEM images of the 8 paper samples was conducted using the Image J image processing
method, and the surface porosities were calculated by setting of threshold values and parameters. The porosities of the paper
samples measured by the saturation method were between 40.20% and 59.52%, and the errors among parallel samples were
lower than 6% . After saturation and drying, no discrete phenomenon occurred between the fibers of the paper samples.
Meanwhile, the surface porosities of the paper samples determined by the image processing method were between 9.90%
and 23.80% . The porosities of paper (board) samples werepositively correlated with their thickness, while the surface
porosities were associated with the surface processing. The surface porosities of samples 3 and 8 were relatively low, which
were 10.10% and 9.90% respectively, and the possible cause was the coverage of their surface pores by the coating.

KEY WORDS: paper and board; porous structure; porosity; SEM
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Tab.1 Details of paper samples in the test
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Fig.1 Flowchart of the image analysis for paper samples
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Tab.2 Porosities of paper samples determined with different

saturating media

ACFE 5 FLBRUR (feki ) /% FLBRR (TOK L) 1%
1 46.88 42.76
2 41.15 38.44
3 40.20 35.73
4 46.21 48.10
5 46.63 47.99
6 50.85 53.86
7 54.39 50.96
8 59.52 59.47
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Fig.2 Relationships between the porosity and the thickness of paper

samples

2.2 ZR(4KHR) REFLIEE

B NITEST 2 00T AR 25 44 54T 5 st 0
T oy T A&, RO 2 8 ) 22 LA (] 44 2 1 1)
FLBRSS#4 K i A S iy P A T 8 o0 M o AR R
P2 SRR G SR — W ik iy R B 2 2450, 84
TZAR T A A K i 3 A AR HL A A [R] 1 43 2
JBT o WA T )RR 2 B DR T T A 1) K e
T A5G0, PRI, AT 36 2o X6 4 42 T S 5% P49 K 2 56 3 1T
HEAT 3BT, % 4 4 3 T 1 FL B R B FL B 2o A1 17 D ok
1T A

- UREERY SEM IR ( x 200) 5 HxH 1 A9 8 &
ULE 3. H Image J#E47 MG AL BRI, 1 50K SEM 8
Bl R 256 [ IR I (8=bit [8]) (&1 3a) 3 SR J il 1 IR (L
7 0BG EAT BE AR 28 b R A =
SCEERE SR IR Sk , 48 8—hit [R5 45 — (B &, B
JREEAE A O 1) BEA U BE AN 1 0 g i i 181 (1]
3b), IME FHTRAGITEE . Image J 760 LB S %L
i g D R P 5 A PR AR 3R TR 1 X, 1
TASFL B AN X G B4 70 i, oS o LR ) LS R
b IFTERR A R AT B S S B T iE L 8
i RS AR K2 B AT LA B BT A ) 2 1
fLERA

MRG0 B K R 2 S, ] LA 5K FE A
(P 3a) #H EL , 6 R 9 — AR MR (] 3b) ) Hh i SR
G3IELEXF T ARK A FLBR R 4, 38 0 [ S S A0 15
FE RGBT A U T S A E ], R AR
kB AL Z5 R 3,

T I R 3 TR AT A AT B, BTN AR Y R
TALBZEA T 9.90%~23.80% 2 [8] . Horr, 45kE 3 A4
B8 T H AR 20 U A A B B A5 A (R A1, 403
4 10.10% 11 9.90% , 3 1] fig 32 B2 PR by HL 2 1 () FL B



20154F2 H

a KIEKE

b A

K3 AR SEMUKEE R ( x 200) 5 HX i ) — (E A
Fig.3 8-bit images of the paper samples ( x 200) and their corre—

sponding binary images
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Tab.3 Surface porosities of paper samples determined by Im-

age]J
ARG > RIFLBRR/% 1 L 91
1 19.50 0~84
2 23.80 0~84
3 9.90 0~81
4 23.20 0~105
5 21.80 0~81
6 16.40 0~95
7 21.50 0~116
8 10.10 0~120
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