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ABSTRACT

This study was to develop a novel automatic system for measuring Stockigt sizing degree and contact
angle at a time. The conventional methods to measure sizing degree had serious problems in obtaining
significant differences according to different dosages of a sizing agent, and moreover they disclosed
unique limitation due to liquid types used and tester’s subjectivity. However, the newly developed sys-
tem could get reproducible results through total automation of all procedures including liquid dropping,
image acquisition and measurement of both Stdckigt sizing degree and contact angle. For the Stockigt
sizing test, the automatic system could measure sizing degree with more definite differences according
to different dosage of AKD, compared to the conventional method. For the contact angle test, the auto-
matic system showed a similar trend to the conventional method but had smaller contact angles due to
distortion of an image focus by a sheet curl than the conventional testing machine. The problem from the
image out of focus due to specimen curl will be overcome with adopting a new specimen holder for the
future system.
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Table 1. Stock preparation condition 2H|7|3| E Abo| 2 4K ©] 79 6% NHASCN
Qol o =0 AliE © 0 Q ol

Softwood BKP : Hardwood BKP & 91 <l Fo] A% 919 7% FeCI3(I1)-8-2 0.06

Pulp ~37 mLE Hojmel & ebd 5 7hajo] tehd 7tx] 2

Beating (mL CSF) 350 mL CSF HAHS S5 “2H 7| 3| E Afo]| 2E"R 7] 53]

Cationic starch  0.4% based on OD pulp weight St} oFel & Fig. 12 FeClI3(1D) -§-2 o] A $]of 73}

AKD(%)*  blank 02 04 0.6 08 1.0 3 A0 2 W7 S PAIH o2 o5

3 9l Fig 21 8 Aol 25 242 913t 7] 7.2 Mol
Foh B Al 2E 2L AL B B 4 g

2] moFo] Al o} A E B 9o B8 A A3 uj A}

* Based on OD pulp weight

e

2.2 AlO|=2E &=F 3l 72 28 LAET 2 AJo|RE 2 U O
20| 9] AJO| R EL F Afo| R, AH|7]B|E AJo] = 100 mL9] && ¥0| /\M Hofl A A YH=
T, A&7 787 8| EE A AFO|REE 25ty me o $ 1202 $of Z2 ¥ 2|al Fo] AlHo] F4
7_‘1-/\}0]55 242 o5 ALR3E 2 MO Table 20t 7 2 =] el 100 %5}04 gm?9] Zro & vhepbdich,
. Fig. 32 || Afo| 2 AJJ7]9F 54 2| & 1

Table 2. Standard test method for sizing degree of pper

Testing methods Standard methods to test sizing degree of paper

ISO 535:1991, Paper and board — Determination of water absorptiveness — Cobb

Cobb sizing degree method
Stockigt sizing degree TAPPI Useful Method UM 429, Sizing of Paper (Thiocyanate Flotation)

TAPPI Standard Method T 530 om-96, Size test for paper by ink resistance
(Hercules-type method)

TAPPI Standard Method T 458 cm-94, Surface wettability and absorbency of sheeted
materials using an automated contact angle tester

I'!
-t | )
i -

[
L

Hercules sizing degree

Contact angle

= -
~ sl

Fig. 1. Coloration progression during the Stockigt sizing test.
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71 (AMS-200) & Hojzth H &7 34 7]= Fol Al
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=45
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o = s
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Fig. 2. Cobb sizing tester: (a) left — testing apparatus,
(b) right - couch roll.
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Fig. 3. Hercules sizing tester and its measuring principle.
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Fig. 5. Schematic diagram for measuring a Stockigt
sizing degree and a contact angle.
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Fig. 6. Automatic system for measuring a Stockigt
sizing degree and a contact angle.
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Fig. 7. Components of the automatic system for
measuring a sizing degree.
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Fig. 11. Stockigt sizing degree of paper treated
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Fig. 13. Coloration procedure of a liquid droplet on a paper specimen sized by 0.6% of AKD.
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——Hue
=== Contact angle

________________________________________

Contact angle mam

Hue value
Contactangle (°)

2 22 42 62 82 102 122 142 162 182 202 222 242 262 282 302

Time elasped (sec)

Fig. 15. Change of hue value and contact angle
of paper sheets treated with 0.6% of
AKD.
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Fig. 16. (a) Minute movement of a paper specimen after dropping FeCl3(II) solution, and thereafter
(b) a droplet image deviated from a focus.
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Fig. 17. Contact angle and hue value change measured
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