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Abstract

Paper stock could be situated in a cooled environment seasonally and/or regionally
otherwise it is stored in a controlled warehouse. In this paper, printing problems on
a cooled paper are investigated and characterized in terms of paper properties. For
this purpose, various kinds of sample are cooled down under a specially designed
freezing device and printed for observing their printability. Causes for poor ink
transfer on a cooled paper are suggested due to condensation, surface inactivity, and
rheological change in ink film. Paperboards with higher amount of binder, thick
and/or multi-coated layers are more vulnerable to poor ink trap. Severe drying of
wet coating could cause a similar result as that of the coatings with higher binder
formulation. It is shown that more absorptive porous structure is desirable for better
ink receptivity in a cooled status. Printing on a dampened surface may be an
indicator for ink transferability on a cooled paper. Finally, desirable directions for

papermaker and printshop are suggested.
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Fig. 1. A fabricated freezing device.
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Fig. 2. Ink receptivity of cooled papers (Fine, Art, Paperboard from left, respectively).

3-2. 249 Fo19 AAAALE Ads= ¥

A" Fol Aol dZY HolE Adsts AU et vhSF o] HA FHL
Z 7H4sta, A5
Aoy

3-2-1. x99 34 A ¢E
s

A74E Fol7l 5% AURE ol% MAHW, 2 w FHd LAFEC] 42
& gkl ﬁm AMEZ P-gd Yatd 6T E@za-s‘f- FReY Wes 2% 243 A7,
1.25g/m°e] FE&= Wairt eyt

o] A M 2 ZAAHNM &5 HolFe] WYolnz JaAFYAd T I
& Z0u B 4 duh =3 Fig. 37 o] $AAZY £RIF HIE FEHANE 5
sl A& AF, Fold SRSV} 63*4%9— < 4 9o Fig. 49 AAAY AAS
ZA% A4 AAH AT FH FHAE AR UL u, o] FEANE JAFY7}
HZd QB3] o|Fo|AE AL é}%}ﬁq olAL FHA9 EW $ASFE AY Y
o 2|3t ﬂra} :“I‘D}QX]U]' °] HNANA Boundary=¢ ek 2 ARl - wE

3-2-1. AL ENAY FEHE HA
AH ZEAE FAAYT F 2ol gF 5HFSLDSTII00, Fibro)e 34 3ke]
2 A%E Fig 591 YehiLlth Fig. 5% 2o 289 47 A4 @t A 2

_.90_



W4d Folo dasy A B A7

& £ A £33 Fig. 69 E T4 E AHd & 71§ BES JaFHE A
2as Aow etk 28y 9F Azte] AE F ANE A W, $58
FEol 2¥3A 2 FEERY JAFEAe] o 2T Ao BFHUGY
et £42 e BEE §49 o] BT 0] YL W ojFojPozR X
Aol 8437 54 JAaAFAH &S & 238 SdEnh
Q
£
B
g
0 10 20 30 40 50 60 70 80 90 100
Time, s
Fig. 3. Moisture change of cooled Fig. 4. Printed surface touched with blotting
paperboards (6 C—237C). paper just before printing.
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Fig. 5. Dynamic contact angle of Fig. 6. Wet ink repellence after cooling.
paperboards at a cooled status. (Number in parenthesis: delay in sec).

3-2-3. SEA S| B2 YAA SHA
£29 AW ¥HL 2
Tackol 4434 A 5 YEE JAHolE A atn, Tackel A5e &2 A
49 FRZEE $5A Hol AL

1%
o
-rnd

__.91.....



i

o148 3] x] A26H A1E 2008\,

AEoA 22 £A7F AN, o|lAL ALE AU Iz 948 & + e
A3k SAHE BT ¥ 4 glol, AU B EU% Sage Treelo art
et 2 JasIPy EAE 94 42 st SYAolx gomz oldd @

dEo] BEEQ AvA v 2 Aolet Yzt

3-3. 2 dAaAFAAd 9IS -"f—-‘e %01-?—.%‘
3-3-1. 34 F9 +A (¢t=9 4

Ago] we dAE S %a‘-—% 1& g8tz old g zj%ol 2 8 3lt}. 2
g2 Wge de gA™ %%—% 487 W, e Ao AN A4
& detste AL oYt =Y 48 WFNEe zdetm, WA Naaoﬂi %) 4ol
B33 A A EFP-a)FH :1%2] %2 AEFP-e)d Al-8-H E}‘ﬂlé-%- AVEElS, AFA =
EHZ AEFS AR, o598 F4¢Ud A3E Fig. 79 Yeljo}. Fig. 7¢ Adz8
B #@e2P-29 P-e'= 2zt CaCOs9} Clay-rich #lgtel A o4 galaA vehdort
gelro] ZEHOE $3o] 54 JAFI4N UL dFe F= R0z vy @
A P-g & A3 Zy] & A9 Z3E Fig. 89 vl

23.27TC

50%RH

Cooling %

Temperature g

6.0C x

e N J 5

L t a e d c a

arex 10pph | l4pph 14pph
CaCOs 100 50 | O we % s 0 s %
Clay 0 50 |

Fig. 7. Freeze printing for coatings with

different pigments and binders
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Fig. 9. Freeze printing for various Fig. 10. Freeze printing for coatings with multiple
coating layers/weight. layers of the same coat weight.
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Fig. 11. Freeze printing for coatings dried at different
' temperature(left: 140°C, right: 200TC).
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Fig. 12. Structural oil absorption and freeze printing of paperboards.
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Fig. 13. Wet ink repellence and freeze printing.
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